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Bryan (Prof. G. H.), [death], 657 ; [obituary article], 849 
von Bubnoff (Prof. S.), Dor Werdegang einer Eruptivmasse: 
Geologisch-petrographischo Analyse der Intrusions- 
tektonik im Schwarzwalde, 920 
Bucciante (L.), Duration of tho Kinetic and Interkinetio 
Periods in the Embryo of Chickens incubated at 
Various Temperatures, 754 

Bucknall (W. R.), and W. Wardlaw, The Co-ordination 
Number of Cobalt, 1010 

Bull (H. O.), Chemical Composition of the Whiting, 110; 

Conditioned Responses m Fish, 219 
BullenH (D. K.), Steel and its Heat Treatment. Third 
edition, 397 

Duller (Prof. A. H. R.), The Plants of Canada, Past and 
Present, 75 


Bulman (H. F.), The Working of Coal and other Stratified 
Minerals, 394 

Bunau-Varilla (P.), Verdunisation in the Contest against 
Yellow Fever, 1018 

Burakova (L. V.), Mosquito Fever and Mosquitoes of 
Crimea, 388 

Burch (C. R.), Oils, Greases, and High Vacua, 729 
Burgess (M. J.), Firedamp Explosions, 456 
Burk (R. E.), The Thermal Decomposition of Ammonia upon 
Mixed Surfaces of Tungsten and Platinum, 714 ; and 
D. 0. Gillespie, The Adsorption Kinetics for Molecules 
attached at more than one point, 192 
Burkitt (Prof. A, N.), Neanderthal Man and the Natives 
of New Caledonia, 474 

Burkitt (M. C,), Palaeolithic Times in Italy, 433 ; South 
Africa's Past in Stone and Paint, 918 
Bum (Dr. J. H.), Methods of Biological Assay, 471 
Bume (R. H.), A System of ‘ Fine 'Vessels associated with 
. the Lymphatics in the Cod (Oculus morrhua ), 944 
Burns (A, R.), Money and Monetary Policy in Early Times, 
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Burton (W. K.), The Water Supply of Towns and the 
Construction of Waterworks : a Practical Treatise for 
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J. E. Dumbleton. Fourth edition, in 2 Vols,, ?21 
Butler (Dr. J. A. V.), The Equilibrium of Heterogeneous 
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Butt (N. J.), and L. Nelson, Educational Status and 
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Buxton (B. H.), and the late W. C. F. Newton, A Constant 
Tetraploid Hybrid, 35 

Buxton (Prof. J. B,), and Dr. A. S. MacNalty, Tuberculin 
Tosting of Cattle, 937 
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Calderwood (W. L.), Proposal to Establish a Size Limit 
for both Salmon and Sea Trout in the Baltic, 683 
Callendar (Prof. H. L.), Steam Tables and Equations 
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Callow (Mrs. A. Barbara), Food and Health ; an Introduc¬ 
tion to the Study of Diet, 93 
Caiman (Dr. W. T.), Subterranean Crustacea, 329 
Calmette (A.), J. Valtis, and A. Lacomme, New Experi¬ 
mental Researches on the Tuberculous Ultra virus, 261 
Gamboge (R. H.), Acacia Seedlings (13), 499 
Cameron (Sir Hector), [death], 861 
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Properties of Iron, J91 
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Cario (Dr. G.), Stellar Spectra in the Far Ultra-Violet, 810 
de Carli (F.), and P, Agostini, The Double Carbonate of 
Copper and Sodium, 754 
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Carobbi (G.), Chemical Investigations on the Olivine of 
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Carpenter (Dr. G. D. Hale), Can Crocodiles Swallow their 
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Carpenter (Dr. G. H,) f The Biology of Insects, 521 
Carr (F. H.), Patent LaW and Chemical Invention, 740 
Carr (Dr. H, Wildon), The Unique Status of Man, 528 
Corrolli (A.), Width*of Certain Lines of the Mercury 
Spectrum, 1018 

Carrier (E, H.), The Thirsty Earth : a Study in Irrigation, 
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Carrofchers (Dr, J. N.), Flow of Water through the Straits 
of Dover, 025 

Carslaw (Dr, H. S.)t elected to a supernumerary fellowship 
at Emmanuel College, Cambridge, 40 
CarslaV (R. MoG.), C, Burgess, ana O. LI. Rogers, Sugar 
Beet in the Eastern Counties, 1027, 1012 
Carter (F. W.), On the Stability of Running Locomotives, 
865 

Carter (H. J.), Revision of the Australian Species of the 
genera Curts, Neodurts, and Trachya, etc., 387 
Cartwright (W.), resignation of assistant lectureship in 
metallurgy in Manchester University, 032 
Oarty (J. J.), elected an honorary member of The American 
Institute of Electrical Engineers, 182 
Carus-Wilson (0.), The Twickenham Museum, 822 
Caspari (Dr. W. A.), The Structure and Properties of 
Matter, 238 

Castiglioni (B.), Circulation in the Southern Adriatic, 036 
Castle (F.), [obituary article], 248 

Cavinato (A.), New Investigations on the Transformations 
of Scolecite, 427 

Cawadias (Prof. P.) T [death], 581 

Cawston (Dr. F. G.), The resistance of Limnoodi® to 
varying degrees of desiccation, 208 
Cos&ro (G.), Vivioni’s Curve, 426 

Chalmers (J. A.), appointed lecturer in physios in the 
Durham division of Durham University, 40 
Chalonge (D.), The Nocturnal Variations of Atmospheric 
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930 

Chambon (M.), a New Synthesis of Tropic Acid, 225 
Ohamte (Mile. C.), The Phenomenon of Grouping of Atoms 
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Chaney (Dr. R. W.), The Fossil Redwoods of the Man¬ 
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Chant (Prof. C. A,), Our Wonderful Universe : an Easy 
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Chaplin (C. J.) Timber Investigations, 076 
Chaplin (R.), The Sorption of Carbon Tetrachloride at 
low pressures by Activated Charcoals, 827 
Chapman (F.), and others, Correlation of the Cainozoic of 
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Chapman (Prof. S.), appointed Rouse Ball lecturer in 
Mathematics in Cambridge University, 900 ; Radio 
Echoes and Magnetic Storms, 708.; The Daily Ter¬ 
restrial Magnetic Variations ; and the Siui’b Magnetic 
Field, 572 ; The Ultra-Violet Light of the Sun as the 
Origin of Auroras and Magnetic Storms, 921 
Chardonnet (Comte HiJavie de), a Monument to, 249 
Charlesworth (Prof. J. K,), Glacial Geology of North 
Mayo and West Sligo, 81 

Charpy (G.), and P. Pingault, The Conditions of Formation 
of Oementite, 830 

Chatterji (A. C*)> and N. R. Dhar, Condition of Sparingly 
Soluble Substances in Gelatine, 419 
Chaste (J.), The Localisation and Disappearance of Alka¬ 
loids in the Epidermis of the Tobacco Leaf, 946 
Cheshire (Prof, F.),- Can the Hand be thrust in Molten 
Lead without Injury ? 507 

Ghesters {J. H.), Reproduction of Scales by Electric Dis¬ 
charge to & Photographic Plate, 349 
Chhibber (Dr, H. L.), Ancient Volcanoes of Burma, 000- 
Childe (Prof. V, Gordon), Capstans and Badarians, 288 ; 

Excavations in Orkney, 375 
Chittondon (Dr, R. J,), Plant Genetics, 73 
Chodat (F.), and V. Pflster, The Bacteriological Study of 
a Vinegar Factory, 420 

Chodat (R.j, The Phases of Action of Tyrosinase in the 
Cresol Blue Reaction, 558 ; and F. Rustinza, Pseudo - 
peroxidase, a New Indirect Ferment acting by means 
of Hydrogen Peroxide, 658 

Chodukin (N. I,), Does Anopheles algeriensia (Theob.) 
exist in Turkestan ? 380 

Chopin (M,), A New Method for Measuring the Temperature 
of a Gas, 202 

Chree (Dr.C,), [death], 248 ; [obituary article], 321 
Christy (A.), and Prof. R. T, Birge, The Titanium Oxide 
Bands, 205 

Chrystal (R. N.) # and G. Myers, Biological Control of 
Wood-wasps, 006 
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Church (Major A. G.), An Indictment of War, If)7 
Claremont (0. A.), Intelligence and Mental Growth, 
540 

Clark (G, L.) f A. J. King, and J. F. Hyde, The Crystalline 
Structures of the Alkaline Earth Metals, 714 
Clark (J. E.), I. D. Margary, R. Marshall, and C. J. P. 
Cave : Report on the Phonological Observations in 
the British Isles, Dec. 1920 to Nov. 1927, 116 
Clark (Janet 1L), Reversible Crystallisation in Tendons 
and its Functional Significance, 558 
Clark (Dr. R. J.), and Dr. W. H. Watson, Statistical 
Methods in Quantum Theory, 12 
Clark (Dr. W.), An Electric Bibliography, 520 ; appointed 
director of the Kodak Research Laboratory in London, 
33 

Clarke (J. R.), Can the Hand be Thrust in Molten Lead 
Without Injury ? 010 
Clarke (Dr. S, F.), [death], 581 

Claude (G.), Krypton and Xenon, 709 ; The Extraction 
of Krypton and Xenon from Air and from Gases 
Dissolved in Water, 800 ; and P. Bouchorot, The 
Utilisation of the Thermal Energy of the Sea, 82 
Clay (S.), awarded a Frank Smart prize of Cambridge 
University, 40 

Clayton (Dr, F, H. A,), Furunculosis, 1012 
Clayton (Dr. W,) # The Theory of Emulsions and their 
Technical Treatment. Second edition, 209 
Clements (R. G. H.), appointed Maybxirv professor of 
Highway engineering at the Imperial College, City 
ana Guilds College, 863 
Cleveland (L. R.), Tritrichomonas fecalis, 72 
Clift (S. G.), and A. E. Trueman, The Sequence of Non- 
marine Lamellibranehs in the Coal MoasureB of 
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Close (Sir Charles), The Justification for International 
Congresses, 413 
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ship of chemical physiology in Manchester University, 
189 

Cobb (N. A.), G. Steiner, and J. R. Christie, Parasitism as 
a Sex-determining Factor. 186 
Coblentz, Stair, and Schoffstall, Transparency of Fabrics, 
746 

Cockayne (Dr. L.), awarded the Darwin medal of the 
Royal Society, 738 ; presented with the Darwin modal, 
905 

Cockcroft (Dr. T. D.), elected to a fellowship at St. John’s 
College, Cambridge, 791 

Cockerell (Prof. T. D. A.), A Psychological Analysis of 
Radicalism, 881 ; What is a Hybrid ? 845 
Coe (N. W.), appointed assistant lecturer in mechanical 
engineering in Manchester University, 114 
Cohen (Prof. J. B.), C. H. Browning, S. Ellingworth, and 
R. Guibransen, Antiseptic Compounds : some Further 
Derivatives of Anil-quinoline, 79 
Collet (L. W,), and A. Lombard, The Presonco of a Plane 
of Overlapping of the Morelos Stratum in the Circle 
of the Per d chcval (Sixt Alps, Haute-Savoie), 794 ; 
and E. Pardjas, The Crystalline Wedge of Fontana- 
bran, the massif of the Aiguilles Rouges, 794 
Collie (Prof. J. Norman), conferment upon, of the title of 
emeritus professor, 803 

Collin (J. E.), New Zealand Empididae : based on Material 
in the British Museum (Natural History), 473 
Collingridge (H.), On tho Determination of Optic Axial 
Angles and Crystal-forms from observations by the 
Becke Method in thin soctions, 80 
Colwell (Prof. R. C.), Action and Reaction in Rotary 
Motion, 902; and M. C, Holmes, Two Lecture 
Demonstrations in Physics, 205 
Combes (R.), Influence of Traumatisms on the Migration 
of Substances in Plante, 1010 
Cornel (M,), Tho Reciprocal Equilibrating Power of Two 
Regulating Phosphate Solutions, 755 ; Variation in 
the Hydrogen Ion Concentration of Equilibrating 
Solutions by tho action of the Regulating Power of the 
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Compton (Prof. A. H.), The Spectrum and State of 
Polarisation of Fluorescent X-rays, 559 
Comrie (Dr, L. J.), Bausohinger’a Die BahnboBtimmung 
der Himmelskorper, 51; Mathematical Tables, 974 
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Constable (Dr, F. H,), Higher Hydrocarbons from Methane, 
882; The Definition of 'Area 1 in the ease of Con¬ 
tact Catalysts, 399; The Reflecting Power and Colour 
Sequences shown by Metals on Activation, 57 
Constantin (J.), Notes on Alpine Pathology, 261 
Coode-Adams (W. R. C,). The Refractive Index of Quarts, 
754 

Cook (Capt. James), Bicentenary of the Birth of, 248, 858; 

Commemoration of, in the Hawaiian Islands, 284 
Cook (O, F,), and H. F. Loomis, Humus-living Millipedes, 
624 

Cooke (C. W.), New Oligocene Mollusca from Mexico, 254 
Cooke (T.), A Century of Inventions, 56 
Coomaraswamy (Dr, A. K.), Yak$as, 288 
Cooper (Dr, 13. A.), and 8. D. Nicholas, Aids to Bio¬ 
chemistry, 993 

Copeland (D. H.), and P, Dorte, A. Radio Voice against 
the Land, 1006 

Coplin (Dr. W, M. L.), [death], 29 
Corlin (A.), Mira Variables and the Millikan Rays, 71 
Cornish (R. J.), and Davies and White, Flow in a Pipe of 
Rectangular cross-section, 827 
Cornish (Dr. Vaughan), Preservation of Scenic Beauty, 372 ; 
The Tidal Boro in the Trent, 840 ; Wordsworth as 
a Pioneer in the Science of Scenery, 553 
Comma (Prof, C.), Bestimmung, Vererbung und Verteilung 
des Geschlechtes bei den hoheren Pflanzen, 569 
Costantin (J.), A Fungus Station in the Forest of Fontaine¬ 
bleau, 945 

Cotton (A.), The Large Electromagnet of the Paris Academy 
of Sciences, 297 

la Cour (D.), Recent Research in Greenland on Terrestrial 
Magnetism, 153 

Court (T. H.), and M. von Rohr, On the Development of 
Spectacles in London from the end of the 17th 
oentury, 671 

Cousen (A.), and Prof. XV. E. S. Turner, The Atomic 
Weight of Boron, 977 

Coward (H. F.), Sheffield Laboratories for Safety in Mines 
Research, 622 ; and H. P. Greenwald, Natural Gas- 
Air Explosions, 145 

Cowell (S. J.), appointed professor of dietetics at St. 

Thomas’s Hospital Medical School, 151 
Cox (E. (Jordon), The Crystalline Structure of Benzene, 
401 

Cox (Prof. J. F.), and 0. K. Starr. Seed Production and 
Marketing, 200 

Cox (R. T.), C. G. Mcllwraith. and B. Kurrelmeyer, 
Apparent Evidence of Polarisation in a Beam of p- 
ruyn, 558 

Craft (F. A.), The Physiography of the Cox River Basin. 
154 

Craig (0. F.), Complomont Fixation in Infections with 
Endommba histolytica , 658 

Crane (E. J.), and Prof. A. M. Patterson, A Guido to the 
Literature of Chemistry. 91 
Croaswell (M.), Wind and Tide in the Irish Sea, 551 
Crew (Prof. F. A. 13.), Marriage and Maternity, 525 ; 

Organic Inheritance in Man, 951 
Crile (G. W.), Amy F. Rowland, and Maria Tolkes, An 
Interpretation of Excitation, Exhaustion, and Death, 
in Terms of Physical Constants, 668 
Crocker (Dr. *T. C.), and Dr. F. Matthews, Theoretical and 
Experimental Physical Chemistry, 623 
Crompton (Col. R. E.), Reminiscences, 517 
Crookshank (Prof. E. M.), [death], 29 ; [obituary article], 
102 

Crosthwait (Col. H. L.) ( Air Survey and Empire Develop¬ 
ment, 949 

Crowden (Dr. G. P.), Physiological Cost of Manual Labour, 
35 

Crowfcher (Prof. J. A.), Molecular Physics and the Elec¬ 
trical Theory of Matter. Fourth edition, 93 
Crump (Phyllis E.), Nature in the Age of Louis XIV., 987 
Cunningham (Dr. B.), The Water Supply of TownB, 721 
Cunningham (J. T.), Modem Biology : a review of the 
Principal Phenomena of Animal Life in relation to 
Modem Concepts and Theories, 566 
Curtis (C.), [death], 449 

Curtis (F. R.), appointed lecturer in experimental physio¬ 
logy in Manchester University, 632 


Curtis (Prof. W. E.)» and 4. Harvey, The Structure of the 
Band Spectrum of Helium (5), 748; and Dr. W. 
J evens, The Zeeman Effect in the Band Spectrum of 
Helium, 43 


Dakin (Prof. W, J.), Anatomy and Phytogeny of Sporvdylust 
with a particular reference to the L&meQibronch 
Nervous System, 793; The Eyes of Peofrn, Spondylu« f 
Amu8*ium t and Allied Lamellibranchs, with a Short 
Discussion on their Evolution, 793 
Dolby (Prof. W. E,), The possible Vibration of a Ship's 
Hull under the Action of an Unbalanced Engine 
(Thomas Lowe Gray Lecture), 936 
Dale (Miss A. 8,), elected Michael Foster research student 
in physiology in Cambridge University, 7J2 
Dali (Dr.), and W. H. Ochsner, Land Shells of the Gala¬ 
pagos Islands, 329 

Dalrymple-Champneys (Capt. W.), The accommodation 
for the Sick at Public Schools for Boys, 1007 
Damon (Prof. 8. K.), Food Infections and Food Intoxica¬ 
tions, 538 

Dangeard (P.), Iodine Volatilisation and its Characters in 
the Northern Algec, 983 

Daniel (J. R.), Lancashire Sea-Fisheries Investigations, 937 
Daniels (Prof. F.), Mathematical Preparation for Physical 
Chemistry, 202 

Danjon (A.), The Curve of Light and Elements of the 
Photometric Double Star ft-Lyrm. 425 
Dannevig (A.), Lobster Rearing in Norway, 253 
Darke (W. F.), and E. Lewis, Glycerin, 903 
Dart (Prof. Raymond A.), elected a corresponding member 
of the Italian Institute of Human PalseontoJogy, 700 ; 
The Period of Human Gestation, 572 
Darwin (Prof. C. G.), On the Magnetic Moment of the 
Electron ; On the Diffraction of the Magnetic Elec- 
1 tron, 980 ; The Sixth Congress of Russian Physicists, 
030 

Darwin (Sir Horace), [death], 486; [obituary article], 680 
Darwin (Major L.), presented with liis portrait; the 
eugenics work of, 619 

Davie (P.), The Secondary Radiations observed in the 
Molecular Diffusion of Light (Raman effect), 984 
Dauvillier (Dr. A.), Television and Radiovision, 588 
Dauz&re (C.), and J. Bouget, The Influence of the Geo¬ 
logical Constitution of the Soil and the Points Struck 
by Lightning, 82 ; The Intense Ionisation of the Air 
in Places frequently struck by Lightning, 226 
Davenport (Dr. C. B.) p Crime, Heredity, and Environment, 
413 

David (Sir Edgeworth), Some Problems of Antarctic Ex¬ 
ploration, 487 

Davidson (A. W.), Solutions in Pure Acetic Acid, 456 
Davies (D. C.), [death], 213 

Davis (M. N.), Secondary Electrons from Cobalt, 192 
Davisson (C. J.), and L. H, Gerraer, An attempt to Polarise 
Electron Waves by Reflection, 809 ; Reflection of 
Electrons by a Crystal of Nickel, 119, 714 
Dawkins (Sir William Boyd), The 80th birthday and work 
of, 970 

Dawson (W. K.), Mummification in Australia and America, 
417 

Dean (W. R.), Fluid Motion in a Curved Channel, 865 
Deanesly (Ruth), The Adrenal Cortex in the Mouse and 
its relation to the Gcmads, 793 
De Carli (F.), Heats of Formation and Hydration of Cobalt 
Potassium Carbonate and Copper Sodium Carbonate, 
1019 

Dee (Dr. P. I.), elected to a Taylor research fellowship at 
Sidney Sussex College, Cambridge, 40 
Degertyfl (M.), The Beaver in Denmark, 586 
Dei (0.), The Phase of the Thermionic Saturation Current 
in a Circuit with Pulsating Voltage, 426 
Dejust (L. H.), MUe. Von Stolk, and E. Dureuil, The 
Presence of Ergosterol in Human Blood, 425 
Delaplace (R.), The Gaseous Contraction of Hydrogen 
Submitted to the Electrio Discharge, 386 
Denning (W. F.>, August Meteors in 1928, 287 ; Meteor 
of Sept. 9, 453 ; The Great Fireball of Sent. 30, 743 ; 
The Great Perseid Meteor Shower, 222; The Leonid 
Meteors of 3928, 856 
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Benttison (D. M.b A proposed Experiment on the Nature 
of Light* 559 

Benoy fE* E.l, The use of Ethylene Chlorhydrin in the 
Germination of Potato Tubers, 376 
Denny-Brown {Dr. E. D.) t Inhibition as a Keflex accom¬ 
paniment of the Tendon-jerk and of other forms of 
Muscular Response, 80 

Denamore (Miss Frances), American Indian Music, 784 
Demhem (E.)* Dispersion by long Wave-length X-rays in 
Platinum and Caloite, 155 
Desch (Prof. O. H.), Copper in Antiquity, 886 
Deslandres (Dr. H.), elected an honorary member of the 
American Astronomical Society, 782 
Deutsohberger (O.), Compounds participating in the Com- 
position of the Residual Carbon and Residual Nitrogen 
m Blood, 154 

Dewar (D.), Birds at the Nest, 958 
1). (H ), The Understanding of Relativity, 808, 996 
Bible (Prof. J. H.), appointed professor of pathology and 
bacteriology to University College, Cardiff, 751 ; 
appointed George Holt professor of pathology in 
Liverpool University, 980 

Dickinson (8.), The Physiology and Genetics of the Smut 
Fungi, 793 

yillon (Prof. T.), and K. K. LavoUo. A Suggested Method for 
the Utilisation of Seaweed, 153 ; Iodine from Marine 
Vlgfle, 665 

Dime (P. A. M.), The Basis of Statistical Quantum 
Mechanics, 866 

Disehe (Z.), The Nature of the Albumen-fixed Plasma 
Sugar, 387 

Distillers 1 Company, Ltd., gift to Edinburgh University 
for a studentship, J51 

Dixey (Dr. F.), Population in Nyasaland, 586 
Dixon and Beimet-CIark, Temperature and Electrical 
Stimulation of Plant Tissue, 418 
Dixon (E,), The Palaiolithic Implements of Sligo, Ireland, 
348 

Dixon {Prof. H. B.) # Influence of Steam and of Hydrogen 
on the burning of Carbon Monoxide, 805 
Dobson (Dr. G. M. B.), Long Wave Radio Reception and 
Atmospheric Ozone, 725 

Dobzhansky (T.), The Effect of Temperature on the Vari¬ 
ability of Suporfomalos in Drosophila mef/mogestcr, 714 
Dodd (A. 8.), The Occurrence and Determination of Boron 
Compounds in Vegetable Products, 982 
Dodds (C. M.), Fishing in the Knvirondo Gulf, Lake 
Victoria, 215 
Doig (P,), c Aurig»\ 217 

DolejSek (V.). and M. Vabuch, The Precision of X-ray 
Spectra and Moseley's Law, 794 
Dommisse (Dr. J.), Mean Sen-level and other Tidal 
Phenomena in Table Bay, 298 
Donaldson (Dr, R.), appointed Dunn professor of pathology 
at Guy’s Hospital Medical School, 151 
Done (J. P. C.), Geological Jargonese, 650 
Don nan (Prof F. CL), awarded the Davy medal of the 
Royal Society, 738 ; Physical Chemistry and Biology, 
905; Presented with the Davy medal, 904; The 
Mystery of Life, 512 

* Doodson (Or. A. T.), The Analysis and Prediction of Tidal 
Currents from Observations of Times of Slack Water, 
827 

Douglas (C. K. M.), On the Relation between Temperature 
Changes and Wind Structure in the Upper Atmosphere, 
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Douglas (N.), Birds and Beast* of the Greek Anthology, 987 
Douris (R.), and J, Beck, A Simple Reaction for Differenti¬ 
ating Normal and Syphilitic Sera with the Aid of 
Organic Colloids, 909 

Douvilte (Prof. H.), Oardita Bmurnonti Bads in Baluchistan, 

552 

Dowling (R, N,), Sugar Beet and Beet Sugar, 600 
Doyle (J.), and P. Clinch, The Metabolism of Conifer 
Leaves ; The Catalase content of Conifer Leaves, with 
Notes on its Measurement, 116 
Drone (Dr. H. D. H.), Elastic Constants of Fused Quartz, 
829 

Drape* (D.), New Source of Diamonds in South Africa, 73 
Drayoott. (G. E.f, Technical Drawing : a Manual for Even¬ 
ing Classes and Junior Technical Schools, 166 


Drayson (late Major-Genl. A. W.), The Ice-Age : Its Date, 
Duration, and Astronomical Cause, 1003 
Dreaper (W. P.), A suggested Science Committee in the 
House of Commons, 900 

Duane (Dr. W.), The General X-radiation from Mercury 
Vapour, 191 

Dubois (E.), The Volta Effect, 262 
Dubrisay (R.), and Aatier, Kaolin Suspensions, 1017 
Due hone (R.), The Influence of Lead Tetraethyl on the 
Deflagration of Gaseous Hydrocarbon Mixtures, 386 
Dufton (A F.), Correlation, 478 

Duhig (Dr. J. V,), and Gwen Jones, The Poison of the 
Stone Fish, 454 

Duke (Dr. L.), Sleeping Sickness, 1006 
Dumanois and Mondain-Monval, The Oxidation of Hydro¬ 
carbons, 983 

Dunnioliff (H. B,), Tho Volumetric Determination of 
Mercury, 830 

Du mi (H. (L), A South Indian Game, 823 
Du Sault (L.j, and L. B. Loeb, Mobilities of Gaseous Ions 
in SO, and SO, -llj Mixtures, 155 
Dutoit (P.), and A. Schnorf, Calcium Nitride, 425 
Dutton (8. T.), Railway Signalling, Theory and Practice : 
a Practical Manual for Engineers. Transportation 
Officers, and Students, 273 

Dyson (Sir Frank) : presented with the gold modal of the 
British Horologieal institute; the work of, 620; 
Rev. T. E, R. Phillips ami Prof. Jl. H. Turner, Use- 
of tlie 24-hour Day, 936 
Dyson (Dr. W.) f j deat h], 213 


Eagle (A.), The Resistance of Pipes of ‘Negative’ Diameters, 
14 

Easton (Dr. C.), Lew hivers dans P Europe occidentals, 917 
Eberlcin (Dr. L.), Die neueren Milchindnstrien, 307 
Eoeles(A.), The Formation of Methyl Sodio-ohloromalonftte 
and its Reaction w ith iodine, 1017 
Eckersley (T. I.*.), Radio Echoes and Magnetic Storms, 768 
Eddington (Prof. A. 8.), A Symmetrical Treatment of tho 
Wave Equation, 829 ; awarded a Royal medal of the 
Royal Society, 738 ; presented with a Royal modal 
of the Royal Society, 904 

Kdgcumlie (Lieut.-Col. K.), elected president of the 
Institution of Electrical Engineers, 107 ; Tho 
Economics of Engineering Production, 739 
Edge (W. L.), elected a fellow' of Trinity College, Cam¬ 
bridge, 591 

Edison (T. A.), elected an honorary member of the Ameri¬ 
can Institute of Electrical Engineers, 182 ; forth 
coming presentation of a commemorative gold medal 
by the U.S. Congress, 33 

Edmondson (0. H.), Responses of Corals to Environment, 
1008 

Edwards (F. W.). Diptora from the Malay Peniusula, 329 ; 

and others, insects of Samoa, 975 
Edwards (J.), j death], 969 

Egerton (A.), The Combustion of Hydrocarbons: Hy¬ 
dro xv hit ion and/or Peroxidation, 204 ; Engine Knock 
and Related Problems, 20 

Elam (Dr. C. F.), Banded Structures in Metal Crystals, 939 ; 
and Prof. G. I. Taylor, Some Banded Structures in 
Metal, 829 

Elliott (A.), The Isotope Effect in the Spectrum of Chlorine, 
997 

Ellis (Sir William), Engineering and Civilisation, 368, 508 
Elmen (G. W.), A New Magnetic Alloy, 666 ; Properties 
of Perminvars, 1011 
Elton (C.), Nature and Man, 392 

Emaldus (Dr. H. J.), Tho Phosphorescent Combustion of 
Sulphur, 330 

Emelin (V.), and G, Zeiss, The Control of Trypanosome 
Infection in Camels in Russia, 830 
Erninh (F.), Tho Observation of Streaks in Chemical Work, 
946 

Kmmel (Prof. V. E.). [death], 895 

Empson (R. H. W.), The Cult of the Peacock Angel : a 
short account of the Yezldi Tribes of Kurdistan, with 
a commentary by Sir Richard Carnac Temple, 519 
'Engel (E. O.), Two Larva* of South African Diptera belong¬ 
ing to the Families Leptidae and Asilidie, 593 
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Errera (J.), Molecular Associations, 910 
Ertogroul (T.), The Use of Wood's Light for the Early 
Diagnosis of Grow frit in Silk Worms, 292 
Esnault-Pelterie (R.), Rockets for Upper Air Exploration, 
2.14 

Esterly (Prof. C. O.), (death], 819 
Esty (Prof. W.), (death], 213 

Evans (Prof. 0. Lovatt), Relation of Physiology to other 
Sciences, 369, 442 

Evans (E. V.) t Cracking Hydrocarbons in the Presence of 
Hydrogen, 626 

Evans (1. ii. N.), Slab-built Oraves in the Malay Peninsula, 
328 

Evans (J.), Steam Condensing Plant, 536 ; and A. (). 

Jones, Chemical Tests for Drunkenness, 982 
Evans (Dr. J. W.), Earthquake Warnings, It) 

Evans (U. R.), Corrosion at Discontinuities in Metallic 
Protective Coatings, 424 

Eve (Prof. A. 8.), and Dr. D. A. Keys, Geophysical Methods 
of Prospecting. 35 

Ewing (Sir Alfred), A Century of Inventions, 56; re-elected 
president of the Royal Society of Edinburgh, 661 
Ewing (H. E.), Artbropodon Legs, 587 
Ewles (J.), A Torsion Magnetometer, 261 ; The Relation 
between Luminosity and Concentration in Lumin¬ 
escent Solid Solutions, 1017; and .J. B. Speakman, 
The Fine Structure of Wool, 346 
Exnor (F. M.), The Circulation of Cold and Warm Air 
between High and Low Latitudes, 154 


Fabian and Quinet, Cause of Honey Fermentation, 857 
Fabre (J. H.), translated by A. Toixeira de Mattos, The 
Life of the Spider, 569 ; translated by J. E. Michel), 
The Spoilers, 569 

Fabry (C.). The Role of the Atmospheres in the Oeculta- 
tions of the Stare l»y the Planets, 909 ; The RAle of 
the Atmospheres in the Occulta!ions of Stars having 
an Apparent Sensible Diameter, 945 
Famoll (Dr.), Hedonism and Art, 180 
Faust (E. C.), Infeolion with Male Schistosomes only, 418 
Fawcett (Col.), The Fate of, 819 

Feamsides (Prof. W. (h), and W. H. Wileockson, Erosive 
Action of Flood Water, 824 

Eedorovif* (B. A.), Multi-coloured Sandstones of the 
Crimea, 191 

Fell (Dr. Honor B.), Development in vitro of the Otic 
Vesicle of the Chick, 551 

Ferguson (A.), and J. P. Andrews, The Anticlastic Bending 
of Rectangular Bars of Different Cross-Sections, 865 
Fermi (E.), The Statistical Deduction of Certain Properties 
of the Atom : Calculation of Rydberg’s Correction for 
the 8 Terms (3), 461 

Femald (Miss Helen E.). A Chinese Fresco of T’ang Style, 
744 

Fernandes (L.), Sulpho-Salts (6), 299 

Ferrari (A.), and A. Baroni. Importance of the Crystalline 
Form in the Formation of Solid Solutions (l), 635 ; 
(2). 1019 

Ferrari (C.), The Plane Plate and the Kutta-Joukowski 
Law, 299 

Foreman (A. E.), Chemical Constitution of the Earth and 
Meteorites, 335 ; and N. Vlodavec, Phenomena of 
Kaolinisation in the Emerald Mines of the Ural, 
335 

Fery (A.), The Variation of the Specific Resistance of Thin 
Layers of Platinum os a Function of the Thickness and 
of the Temperature, 945 

Filoti (Prof. L. N. G.), appointed director of the University 
of London Observatory, 1015; On a Quadrature 
Formula for Trigonometrical Integrals, 909 
Finch (Prof. (LI.), and J. C. Stimson, The Electrical Condi¬ 
tion of Hot Surfaces During the Adsorption of Gases. 
Part 2,-820 

Findlay (Prof. A.), The Those Rule and its Applications. 
Sixth edition, 605 

Finn (F.), The Colour of the Peacock’s 4 Eyo,’ 58 
Fisher (C. R.), presidential address to the Surveyors’ 
Institution, 854 

Fitzpatrick (H. M.), Conifers : KeyH to the Genera and 
Species, with Economic Notes, 1017 


Fleming (Dr, A.) f Conferment upon, of the title of Professor 
of Bacteriology by London University, 189 
Flerov (K, K.), The Seasonal Variations in the Hairs of 
Caprcolua , 946 

Fletcher (G,), to lecture on Ireland under the Irish Tourist 
Association, 621 

Flexner (Dr, A.), Science, Industry, and Humanism, 
1015 

Flower (W. U.), and S. Lookyer, The Freshwater Medusa 
JAinnocodmm ttotverbyi in the Royal Botanic Society ’h 
G ardens, Regent’s Park, 58 
Folsom (Prof. J. K.), Culture and Social Progress, 803 
Forbes (A. C.), Quality of Soil in Relation to Food and 
Timber Supply, 54 

Forbes (Prof, G.), Corpuscular Theory, 345, 441; gift to 
St. Andrews University, 40 

Forrnozov (A.), The Desert Elements in the Fauna of South 
eastern Europe, 831 

For^escue (Prof, 0. L.) f Naval Electrical Manual, 1928. 
Vol. L 876 

Forward (E. A.), Dutton's Railway Signalling, 273 
Fotheringham (Dr. J. K.), The Indebtedness of Greek 
Astronomy to Babylon, 783 
Fox (Dr. C. S.j, Geology of the Salt Range, 902 
Francis (A. G.), and A. T. Parsons, Condition of Radium 
Salts after Storage in Sealed Glass Tubes, 571 
Francis (W. lb). Features of the Vegetative Anatomy of 
the Australian White Beech {Umelina Luichhardtii), 
JO) 9 

di Franco (Prof. 8.), The Recent Eruption of Etna, 926 
Frank -Kamenetsky (A.), and N. Waksberg, Hydrochemi¬ 
cal Investigations of Hot Springs at Lake Baikal, 191 
Fraser (A.), Brown Coloration in Interrenal Cell Tissue, 206 
Fraser (G. M.), St. Fiacre, 546 

French (Dr. J. Weir). Historical Optics and the Micro¬ 
scope, 306 

Frenzol (W.), Nutrition and Colour Formation in Chloro- 
9pUn ium sierugino»um f 1019 

Fr^reiacque, The Configuration of the Trivalent Nitrogen 
Atom, 983 

Freund (L.), Seal Lice from Northern Regions, 143 
Friend (Dr. J. N.), Experiments on Transmutation, 111 
Frilley (M.), The Spectrography of the X -rays by Crystal 
fine Diffraction, 225 

Frisch (Prof. K. v.), Aus detn Lehen der Bienen, 680 
Friis (H. T.), The Path of Short Radio Waves, 493 
Fryer (J. C. F.), F, Tatterafield, and C. T. Gimingham, 
English-grown Pyrethtum, 975 ; and F. T. Brooks. 
Insect and Fungus Pests of the Farm. 274 
Fulton (Prof. W.), Nature and God : an Introduction to 
Theistic Studies, with special reference to the Relations 
of Science and Religion, 528 


Gainsborough (H.), awarded the Raymond Horton-Smith 
prize of Cambridge University, 906 
Galamini (A.), Alimentary Value of the Potato for Albino 
Rats, 427 ; The Physiological Action of Alcohol (5), 
300 

Gamow (Dr. G.), The Quantum Theory of Nuclear Dis¬ 
integration, 805 

Gams (Dr. H.) p Von den Foliate res zur Dent de Morelos : 

Vegetationsmonographie aus dam Wallis, 92 
Gardiner (Sir Frederick and W.), Gifts to Glasgow 
University, 751, 942 

Gardiner (Julia), Miocene Mollusca from Florida, 708 
Gars tang (Prof. W.): Origin and Evolution of Larval 
Forms, 366 ; and Margery I. Platt, On the Asymmetry 
and Closure of the Endostyle of Cycloaclpa pinnato , 
261 

Gatenby (Prof. J, B.), Czechoslovakian Cytology, 168 ; 
review of “ Ergebriese der Biologic,” Zweiter Band, 
309 ; The Recognition of a New Category of Struc¬ 
tures in Spermatogenesis, 604 
Gates (Prof. R. R.) t ana F. M. L. Sheffield, Chromosome 
Linkage in certain QSnothcra Hybrids, 793 
Gaviola (Dr. E.), An Experimental Test of SchrOdinger’s 
Theory, 772 ; The NH Bond and the Dissociation 
Energy of Nitrogen, 313 

Geddes (Dr. A. E. M.), Some Experiments on Water- 
Divining, 348 
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Gedge (G. R.k awarded a aetiior studentship of the Gold¬ 
smiths’ Company hi Cambridge University, 333 
Genders (R,), R. C. Reader, and V. T. 8. Foster, Die¬ 
casting of Copper-rich Alloys, 424 
Uheury de Bray (M. E. .1.), Correlation, 171, 478 
Gibbs (it, C.), and C. V. Shapiro, Relation of Hydrolysis 
to the Validity of Bear’s Law, 1)10; and H. E. 
White, Regularities exhibited between certain Multi- 
pletfl for Elements in the Second Long Period, 559 
Gibbs (Prof. W. E.), Chemical Engineering, 906 
Gibson (0. H,}, and 0. N. Hinshelwood, The Homogeneous 
Reaction between Hydrogen and Oxygen, 42 
Gibson (Prof. G. A.), Early Mathematics in Scotland, 74 
Gifford (E. W.), Pottery-making, 417 

Gifford (Col. ,L W.), Lenses and Equipment for ITltra- 
violet Photography, 671 

Giles (W. F.), (Commercial Seed Production, 200 
Gillain ((),), La science ^gyptienne : rarithmetique au 
moyen empire, 195 

Giltner (Prof. W.), An Elementary Text-book of General 
Microbiology, 539 

(rlaisher (Dr. J. W. L.), the eightieth birthday of, 703 ; 
(death], 931 

Glauerl (H.). The Characteristics of a KarrnAn Vortex 
Street in a Channel of Finite Breath, 42 
(docker (Prof, tt.), Materialpnifung rnit ROnfcgerwtrahlen : 
unter besonderer BeruckHiehtigung der ROntgen- 
metallographie, 437 
Goddard (Dr. P. E.), [death], 581 
Godwin (G.), Cain ; or, the Future of Crime, 605 
Godwin (Dr. H.), re-elected to a research fellowship at 
Clare College, Cambridge, 40 

Goldabrough (G. R.), The Tides in Oceans on a Rotating 
Globe (Part 2), 865 

Goldschmidt (Prof. V.), elected a corresponding foreign 
member of the Vienna Academy of Sciences, 286 ; 
and 8. G. Gordon, Crystallographic Tables, 666 
Goldsmiths’ Company, Gift to Cambridge University, 
906 

Goldstein (8.), The Influence of the Earth’s Magnetic 
Field on Electric Transmission in the Upper Atmo¬ 
sphere, 753 

Gomme (A. A.), Contractions for Titles of Periodicals, 441 
Goodrich (Dr. H. P.). Diseases of Gammaru*, 1008 
Gordon (G, F. 0.). reappointed superintendent of the 
engineering workshop. Cambridge University, 40 
Gordon (Dr. J. H.), The Live Stock Industry and its 
Development, 371, 574 

Goriokaja (V. V.), The Problem of Infection of Anopheles* 
maculipenift by Malarial Plasmodia under Natural 
Conditions, 386 

Gorini (C.J, Progressive Culture and Microbic Dissociation, 
427 

Gorodkov (B.), The Work Done by the Expedition of the 
Russian Academy to the Sources of the River Oyda 
(Yenisseisk Province), 203 

Gotz (p.), and Dr. G. M. B. Dobson, Height of the Ozone 
in the Upper Atmosphere, 79 
Gowan (E. H.), The Effect of Ozone on the Temperature 
of the Upper Atmosphere, 753 
-Grablovitz (Prof. G.) f [obituary], 681 
Graham (D. C.), Religion in Szechuan, China, 454 
Grainger (J.), An Infectious Chlorosis of the Dock, 1017 
Grant (J.), Determination of Small Quantities of Antimony 
in the form of Stibine, 830 

Gray (P. H. H.), and H. G. Thornton, The Estimation 
of Bacteria) Numbers in Soil by Direct Counts from 
Stained Films, 400 
Gray (W. S.), [death], 486 

Grazebrook (O.). Socrates among his Peers: Three 
Dialogues, 93 

Greaves, Bull, and Lakin, gift of a large Ichthyosaurus to 
the British Museum, 862 

Greaves (W. M. H.), and H. W. Newton, Magnetic Storms 
and Sunspots, 183 

Green (Dr. H. H.), presented with the South Africa medal 
and grant of the South African Association,. 860 
Green (H. N.), and E. Mellanby, Vitamin A as an Anti- 
lnfeotive Agent, 760 

Green (J. B.J, and R, J. Lang, The Spectrum of Trebly 
Ionised Antimony, Sb IV., 242 


Green (J. J.), awarded the Busk studentship in Aero¬ 
nautics, 189 

Green (J. R.), Spectrographio Detection of Traces, 58 
Green (8. «T.) f Industrial Catalysis, 802 
Gregory (C. C. L.), appointed Wilson observer at the 
University of London Observatory, 1015 
Gregory (H.), and C. T. Archer, The Thermal Conductivities 
of Carbon Monoxide and Nitrous Oxide, 753 
Gregory (Prof. J. W.), Human Migration and the Future : 
a (Study of the Causes, Effects, and Control of Emigra¬ 
tion, 341 ; The Elements of Economic Geology, 99J 
Gregory (Prof, W. K.), Man’s Skull in the Light of Evolu¬ 
tion, 109 

Grey (Prof. K. C.), (death |, 449 ; [obituary articlej, 486 
Grey (H. M.), The Land of To-morrow : » Mulebaok Trek 
through the Swamps and Forests of Eastern Bolivia, 
93 

Grey of Fallodon (Viscount), installed as Chancellor of 
Oxford University. 40 

Griffith (P.), A Synthetic Psychology : or Evolution as a 
Psychological Phenomenon, 540 
Grignard (V.), and J. Doeuvro, Citmnellol and Rhodinol, 
461 ; L. Lapayre, and T. Faki, The Monomagnesium 
Compound of Acetylene. 793 

Grinlinton (Lt.-Col. J. L.), Former Gmoiation of Kashmir, 
746 

Grinnell (Dr. J.), The Balance of Life in National Parks, 
853 

Gromov (V,), The Age of Palaeolithic Remains in Siberia, 
299 

Gronwall (T. H.), V. K. la Mer, and K. Sandvod, Strong 
Elec t rol v U )s, 418 

Gross (P ), and K. Schwarz, The Separating Action of 
Salts, 387 

Grosso (A.). Isolation of Protactinium, 298 
Groth (A. H.), Fertile Mare Mules, 707 
Grubb (N. H.), Leaf Scorch, 587 
Gucker (F. T,), Specific Heats of Salt Solutions, 74 
Guillaumin (A,), The Storage of Seeds in a Medium 
deprived of Oxygen as a Means of Prolonging their 
Germinating Faculty, 830 

Guillory (R.), A Recording Manometer with a Permanent 
Control of its Readings, 262 

Guillet (L.) : and Ballay, The Influence of the Composition 
and (-old Hardening on Corrosion and the Increase 
of the Size of the Grain in Aluminium, 866 ; Galibourg, 
and Ballay, The Critical Points and the Martensitic 
Tempering of Nickel and Nickel-chromium Stool 
Castings, 262 

Guillin (R.) # The Integral Dissociation of Silicates by 
Carbonic Acid, by Humic Acids, and Connected 
Reactions. 909 

Guittonneau {(*.). A Spore-forming Bacillus acting rh a 
Lactic Ferment at High Temperatures, 263 
Gunn (J. W. 0.) : The Skin Secretion of Xenopus Uivis, 
461 ; and L. Mirvish, The Pharmacological Action of 
Honwria colli rut, 461 

Gunn (R.), Tho Daily Variation of Terrestrial Magnetism, 
330 

GOnthersehulze (Prof. A.), Cathode Phenomena, 180 ; 
translated and revised by N. A. de Bruync, Electric 
Rectifiers and Values, 604 

Gurney (R. W.), and E. N. Condon, Wave Mechanics and 
Radioactive Disintegrafion, 439 
Gwyer (A. G. O.), H. W. L. Phillips, and Miss L. Mann, 
The Constitution of the Alloys of Aluminium with 
Copper, Silver, and Iron. 424 

Gwyer (Prof. M. F.) t Being Well-Born : an Introduction 
to Heredity and Eugenics, 951 
Gwynne-Vaughan (Prof, Dame Helen), Sex and Nutrition 
in the Fungi, 370 


Haas (Prof. A.), translated bv Dr. T. Verschoyle. Intro¬ 
duction to Theoretical Physics. Vol. 1. Second 
edition. 52 

Haas (J, O.), and C. R. Hoffmann, The Geothermic Situa¬ 
tion of tho Petroleum Bearing Baqin of Pdchelbronn, 262 
Habberjam (C.) : Cleaning Coal for the Market, 88 ; Deep 
Shafts and their Construction, 236 ; Mining Strati¬ 
fied Deposits, 394 
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Haddon (Dr, A. C.): Baron Anatol© von Hiigel, 322 ; 
Prehistoric Industries and Art in South Africa, 918 ; 
Racial Zones and Hfead Indices, 96 
Haono (S.), Earth-Tiltinga Preceding Earthquakes, 144 
Hftgg (G.), X-Ray Studies on the Nitrides of Iron, 314, 962 
Haines (W. B.), Capillary Properties of Moist Granular 
Media, 607 

Haire (N.), Hymen : or The Future of Marriage, 523 
Haldane of Cloan (Viscount) : elected Chancellor of St. 
Andrews University, 77 ; [death], 286 ; [obituary 
articles], 408 

Haldane (Charlotte), Motherhood and its Enemies, 526 
Haldane (J. B. S.) : Science and Ethics : Conway Memorial 
Lecture, 51 ; Science in Western Civilisation, 706, 
834 ; The Origin of Life, 933 ; The Universe and 
[rreversibility, 808 

Hall (E. H.)» The Fermi Statistical Postulate ; Sommer- 
fold’s Electron—Theory of Metals; Electron ‘Eree- 
Patli ' and Supra-Conductivity in Metals, 155 
Hall (E. R.), The Carrying of Young by Mammals, 857 
Hall (Sir Henry), presented with the medal of the Institu¬ 
tion of Mining Engineers ,■ the work of, 704 
Hall (Dr. H. R.), Archeological Work at Ur, 250 
Hall (P-), Ultra-violet Raye in the Treatment and Cure of 
Disease. Third edition, 539 
Hall (R. U.), A Maori Feeding Funnel, 72 
Hallimond (A. F.), On the Atomic Volume Relations in 
Certain Isomorphous Series (3), 80 
Hamer (F. M.), Neocyanine, 255 

Hammar (Prof. I. A.), elected a corresponding foreign 
member of the Vienna Academy of Sciences, 280 
Hanna (Dr. G. D.), Fossil Mollusca from the Galapagos 
Islands, 455 

Hanot (Mile. M.), The Hydrogen Lines in the Electric Arc, 
226 

Harden (Prof. A.), Prof. E. C. Grey, 480 
Hardy (A. C.), Seaways and Sea Trade : being a Maritime 
Geography of Routes, Ports, Rivers, Canals, and 
Cargoes, 637 

Hardy (G. H.), A N ew Classification of Australian Aailidee, 
1019 

Hargreaves (F.), and R. J. Hills, Work-Softening of 
Eutectic Alloys, 425 

Hargreaves (J.), The Dispersion Electrons of Lithium, 806 
Harlow (F. J.) f The Thermal Expansion of Mercury, 925 
Harman (J. B.), awarded a Frank Smart prize of Cam¬ 
bridge University, 40 

Ham well (G. P.), Angular Scattering of Electrons in 
Hydrogen and Helium, 659 

Harring (H. K.), and F. J. Myers, American Rotifers, 454 
Harris (L.) r The Absorption Spectrum of Nitrogen Dioxide, 
910 

Harris (P. M.), E. Mack, and F, C. Blake, Crystal Structure 
of Iodine, 180 

Harrison (Sir Edward R.), Harrison of Ighfcham : a Book 
about Benjamin Harrison, of Ightham, Kent, made 
up principally of Extracts from his Notebooks and 
Correspondence, 891 

Harrison (Prof. L.), [obituary article], 06 
Harrison (T. H,), Brown Rot of Fruits and associated 
Diseases in Australia (1), 499 
Hart (Dr. I. B.) t The Great Physicists, 52 
Hartman (E.) : Three Species of Bird Malaria, 550 ; and 
J. Zellner, The Chemistry of the Higher Fungi (19), 
Polyporu h pinicola , 867 
Harvey (H. W.), Nitrate in the Sea, 73 
Harwood (P. J.), A Theory of the Solar System/2 Parts, 344 
Hasenfratz (V.), A Principle Extracted from Sphaceh 
parviflora , 983 

Hasiuck (Margaret), The Devil-Worshippers of Kurdistan, 
519 

Hoschek (E.), The Young-Helmholtz Theory, 387 
Hayn (Prof. F.), [obituary], 738 

Haynes (A. T.), appointed lecturer in actuarial mathe¬ 
matics in Edinburgh University, 751 
Heawood (E.), The Island of San Matteo, <440 
Hegner (Prof. R.), Trichomonas kominis, 185 
Heigham (Prof. C.), Home-grown Sugar, 600 
Heilbom (Dr. A.), translated by J. E. Pryde-Hughes, 
The Opposite Sexes: a Study of Woman’s Natural 
and Cultural History, 540 


r Note**, 
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Heisenberg (W.), The Theory of Ferromagnetism, 880 
Helbronner (P.), Deviations from the vertical in the 
French Alps, 82 

Hellmann (M.)» Human Teeth as Race Indicators, 784 
Henderson (Dr. J. M‘A.)* [obituary article], 909 
Henderson (Prof. Y.) : The Initiation of Respiration at 
Birth, 282 ; and H. W. Haggard, Noxious Gases and 
the Principles of Respiration Influencing their Action, 
531 

Henkel (J. 8.), The Relation of Vegetation to Water 
Supply in Southern Rhodesia, 860 
Henri (Prof. V.). and S. A. Schou, The Structure of 
Formaldehyde, 456 

Henry (G. M.), Coloured Plates of the Birds of Ceylon, 
with a short description of each bird by W. E. Wait. 
Part 1, 080 

Hepburn (J. R. I.), The Vapour Pressure of Water over 
Sulphuric Acid-water Mixtures at 25° C., etc., 80 
Heppergor (Dr. J.), [death], 816 

Heron*Allen (E.), Barnacles in Nature and in Myth, 075 
Herr© (A. W.), and H. R. Montalban, Fishes from the 
Philippines, 975 

Herrera (L. A.); Cellular Figures in Rhyolite, 634 ; Imita¬ 
tion of Organic Forms by Means of Albumen (2), 227 
Herroun (E. F.), and E. Wilson, Ferromagnetic Ferric 
Oxide, 944 

Hersh (A. H.), Genetics of ‘ Bar-Eye * in DrosopJiito, 422 
Horshoy (Prof. J. W.), Components of Air in Relation to 
Animal Life, 684 

Herszfinkiel (Prof. H.), and L. Wertenstein, An Attempt 
to Accelerate the Rate of Radioactive Transformation, 
504 


von Hertwig (Prof. R.), elected an honorary foreign 
member of the Vienna Academy of Sciences, 280 
Herz (Dr. R.), Rftntgenstrahlen (Physik, Techniic, und 
Anwendungen), 52 

Herzberg (Dr. G.), The Dissociation Energy of Nitrogen, 506 
Hewlett (Prof. R. T.), Prof. E. M. Crookshank, 102 
Hickling (C. F.), Exploratory Voyages for Hake, 705 
Hicks (Prof. G. Dawes) : conferment upon, of the title of 
emeritus professor, 803 ; Viscount Haldane of Cloan, 
408 

Hicks (Phyllis A.), The Carbon-Nitrogen Ratio in Wheat, 
150 

Higgins (Miss E. Marion), appointed a lecturer in botany 
in the Durham Division of Durham University, 40 
Hiley (W. E.), The Forest Industry of Finland, 667 
Hilger, Ltd. (Adam) : Reflection Echelon Grating, 588 ; 

Tangential Grating Spectrograph, 587 
Hill (Prof. A. V.); The Diffusion of Oxygen and Lactic Acid 
through Tissues, 944 ; and W. Hartree, The Energy 
Liberated by an Isolated Muscle during the Perform¬ 
ance of Work, 944 

Hill (C. S.). Harmonia Harmonica. Vol. 2 : containing 
Books 2 and 3, 993 

Hind (S. R.), Electric Kilns for Ceramics, 1011 
Hinks (A. R.), Meteors and Meteorites, 416 
Hinshelwood (C. N.): Active Nitrogen, 404, 771; 
tJbersetzt und erweitert von Dr. E. Pietsch und Dr. 

Hirayama (Prof. K.), Families of^AsteroicfsT71^ 

Hoore (Sir Samuel): address on Aviation, 704; India 
by Air, 536 ' 

Hobson (A. D.), appointed Ray Lankoster Investigator for 
1928—29 259 

Hobson (Prof. E. W.), The Theoiy of Functions of a Real 
Variable and the Theory of Fourier’s Series. Vol. 1, 
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MaeOurdy (Dr. J. T.), Common Principles in Psychology 
and Physiology, 540 
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Hygroscopic and Catalytic Properties of Electrolytic 
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between Field Illumination and the Optimum Visual 
Field for Observational Instruments, 908 
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Matuzawa (T.) t The Etigo (Japan) Earthquake of Get. 27, 
1927. 976 
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Disintegration. 997 
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Meredith (Dr. J. C.), Kant's Critique of Teleological Judge¬ 
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Morrill (G. P.), Origin of the Metal in Meteorites, 858 
Meyriok (E.), A Revised Handbook of British Lopidoptora, 

469 

Mickel (C. E.) Investigation of Mutillid Wasps, 823 
Mien* (Sir Henry), A Report on the Public Museums of the 
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Migita (M.), Micro-identification of Isomers, 859 
Mikan (M.), Isologic Complex of Cremona Space Quadratic 
Transformations, 794 
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Millar (R. W.), Reaction between Zinc and Carbon Mon¬ 
oxide, 859 

Millar (W. G.), appointed lecturer in pathology in Edin¬ 
burgh University, 751 

Miller (Christina C.), Pure Phosphorus Trioxide, 456 
Miller (G. 8.), and G. M. Allen, American Bats, 288 
Milligan (H. N.), A Handbook to the Cases Illustrating the 
Evolution of Animals, 140 

Millikan (Prof. R. A.), Available Energy (Messel Memorial 
Address), 555 ; and Dr. Cameron, The Cosmic Rays, 
111, 746 ; Evidence that the Cosmic Rays Originate 
in Interstellar Space, 714 

Milne (Prof. E. A.), Absolute Magnitude Effects in Stellar 
Spectra, 840; appointed Rouse Ball professor of 
mathematics in Oxford University, 384 
Milne-Thomson (Prof, L. M.)* Quantum Mechanics, 527 ; 
Wave Mechanics, 990 

Milne-Watson (Sir David), appointed a member of the 
Advisory Council to the Committee of the Privy 
_ Council for Scientific and Industrial Research, 622 
Milner (H, B.), Mountain-building Movements and the 
Genesis of Petroleum, 421 

Milner (8, R.), The * Action * of an Electromagnetic Field, 
753 

Milan (V.), and L. Dangeard, The Importance of the 
Phenomena of Solifluction in Brittany during the 
Quaternary Period, 297 

Miluzn {Dr. J. P.), Evolution and the Spirit of Man : being 
an Indication of some Paths Leading to the Reeonques t 
of the 4 Eternal Values 1 through the Present Know¬ 
ledge of Nature, 343 

Minikin (R. 0* R.), Modern Coal-washing Praotioe, 88 


Mined (M.), A New Stand for Drawing in a Camera Clara, 
426 

Miram (Miss E. F.), Grfchoptora, of Polar Siberia, 219 1 
Mirvish (L.), L, P. Busman, The Effect of Extracts of the 
Suprarenal Cortex on the Calcium Blood-Level, 461 ; 
The Effect of Testicular Extracts on the Calcium 
Blood-Level, 461 

MiHciattelli (P.), Analysis of a Radioactive Pyrofcnorphito 
from Germauimari (Sardinia), 754; -Separation of 
Thorium front Uranium by Mcbiih of Ether, 1018 
Mitchell (Prof. S. A.), and l)r, C. G. Abbot, The Funda¬ 
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Mo berg (E. G.) f The Interrelation between Diatoms, thoir 
(Chemical Environment, and Up-welling Water in the 
Sea, off the Coast of Southern California, 558 
Mohr and Wriedt, A New Lethal Factor in Cattle, 218 
Moir (J.), Colour and Chemical Constitution (24), 153 
Moir (J. lioid), Disembodied Spirits, 660 
Molisch (Prof. H.), The Movement of Sap in Plants, 168 
Mondttiri-Monval (1\), The Physical Properties of Hetero¬ 
geneous Ternary Mixtures, 558 
Mnnier-Williams (G. W.), I*olariinetric Determination of 
Sucrose in Milk and Sucrose Mixtures, 634 
Monkhouso (A.), Effect of Superimposed Magnetic Fields 
on Dielectric Losses and Electric Breakdown Strength, 
944 

Mookerji (13.), Indian Civilisation and its Antiquity, 1004 
Mookerji (Prof. R.), Anoka (Gaokwad Lectures), 801 
Moor (C. G.), Tin Mining, 538 

Moore (Prof. H. F.), and Prof. J. B. Kommers, The 
Fatigue of Metals : with Chapters on the Fatigue of 
Wood and of Concrete, 436 

Moore (J. H.), The Companion of Sirius and the Einstein 
Spectral Shift, 023 

Moore-Brabazon (Lt.-Ool. J. T. C.), elected president of 
the Junior Institution of Engineers, 415 
Morecroft (Prof. J. H.), assisted by A. Pinto and Prof. 
W. A. Curry, Principles of Radio Communication. 
Second edition, 567 

Morel (A.), P. Precept is, and A. Galy, The Action of Picric 
Acid upon Glyc.yl-Glycine, 335 
Moret (Prof. A.), translated by M. R. Dobie, The Nile and 
Egyptian Civilisation, 532 

Morgan (Prof. T. H.), elected a corresponding foreign 
member of the Vienna Academy of Sciences, 286 ; 
Experimental Embryology, 640 
de Morgues (.1, L.), An Early Drawing of a Florida Chief, 
707 

Morris (J.), An Introduction to Chemistry : for Lower 
Forms of Secondary Schools, 202 
Morrison (Dr. N.), Birth of Adders in Captivity, 683 ; 
The Immunity to Adder Venom of Slow-Worms, 
Frogs, and Toads, 769 

Morse (J. K.), The Structure of Acetylene, 714 
Morton (Dr. It. A.), Radiation in Chemistry, 238; and 
Prof, 1. M. Hoilbron, The Absorption Spectrum of 
Vitamin A. 10 

Morton (Prqf. VV. E.), Cotton and Spinning, 641 
Mouillin (E. B.), An Ampere Meter for Measuring Currents 
of Very High Frequency, 753 ; A Thermionic Volt¬ 
meter, 381 

Moureu (C.), C. Dufraisso, and M. Badocho, Autoxidation 
and Antioxygen Action, 225, 335, 984 ; C. Dufraisso, 
and L. Enderlin, Researches on Rubrene, 498 ; 
C. Dufraisso, and A. Willemart, Researches on 
Rubrene, 425 

Moyoho, The Action of Bacterial Proteolytic Enzymes : 

the Influence of pH on Proteolysis, 909 
MOiler (Dr. A.), A Further X-ray Investigation of Long- 
chain Compounds, 749 

MUller (H. J.), The Production of Mutations by X-rays, 
910 

Mttller (J.), S. Hoza; L. Tao, Researches on the Holo- 
thurian Caudina, 785 

MUller (W. J.), and O. L6wy, The Theory of Passivity 
Phenomena (2), 118 

Muir (Prof. R.), appointed a member of the Medical 
Research Council, 326 

‘Mukherjee (Prof. J. N.), Theory of Eleotrioal Migration of 
Ions, 608 ; and S. P. Raiohoudhuri, Critical Potential 
in the Coagulation of Colloids by Electrolytes, 960 
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Mullikon (Dr. R. S.), Interpretation of the Atmospheric 
Oxygen Bonds ; Electronic levels of the Oxygen 
Molecule, 505 ; The Heat of Dissociation of Nitrogen, 
842 ; The Quantum States of Electrons in Molecules, 
588 

Munby (A. E.), Laboratory Drainage, 773 
Mufioz (Don 0. R. y), elected a foreign correspondent of 
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Muraour (H.), Relation between the Temperature of 
Explosion of a Powder and its Velocity of Combustion, 
425 

Mumane and Ewart, Stock Diseases caused by Toxic 
Plants, 975 
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The Connexion between Dry-Rot of Swedes in Now 
Zealand and British Seed, 13 
Murray (Miss), The Dying God in Egypt, 143 
Murray (D.), Action of Light on Coloured Bokelite, 845 
Murray (Dr. D.), {death], 657 
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Newell (Prof. L. (\), Count Rumford—Scientist and 
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Newlnnds (G.), [obituary], 486 

Newman (Prof. F. .H.), The Spectrum of Ionised Sodium, 
97 

Nichols (J. E.), The Distribution of British Sheep, 707 
Nichols (J. T.), Chinese Fresh-water Fishes, 937 
Nichols, Jr. (Dr. W. H.), [death], 29 
Nicholson (E- M.), Birds at Sea, 901 
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sity, 189 
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Proof of the Presence of Boron in the Sun, 82 
Nicolafof? (J. W.), The Allofcr<mio Modifications and Solid 
Solutions of Phosphorus, 225 
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the work of, 703 ; and C. Anderson, A New Recurrent 
Spiroch©te, Pathogenic for the Guinea-pig, 946 
Nida (W. and S.), Pioneers of Invention, 539 
Nielsen (J.), The Fixed Point Problem in the Representa¬ 
tion of Closed Planes, 117 

Nlerenstein (Dr. M.), The Nierenatein Reaction, 313 
Nilson (Lieut. A. R.), and J, L. Hornung, Practical Radio 
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Nodon (A.), and G. Cuvier, The Radioactivity of Wines, 
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Geological Society of London, 33 
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The Periods of Sunspots, 44 ; [obituarv article], 667 
Oppenheimer (J. R,), On the Quantum Theory of the 
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Occurrence of the American Oyster Pest UroMipirUe 
dnerea (Say) on English Oyster Beds, 241 
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Iridium Dioxide, 462 

Paterson (K. M. N.), awarded the Wiltshire prize in 
Geology of Cambridge University, 40 
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Kenilworth (Warwickshire), 982 
8 hum way (Prof, W\), Vertebrate Embryology ; a Text¬ 
book for Colleges and Universities, 644 
Siadbei (G.), A New Photographic Sensitometer, 226 
Silbernagel (E,), The Orbit of g'-Hercults, 663 ; The Orbit 
of Zeta Herculis, 416 

Silberrad (C. A.), The Month of Muhamun of the Moslem 
Year, 489 

da Silva (M. A.), Electrons and Positive Ions irv Pure 
Argon, 262 

Simmons (W, C.), Bufumbira Volcanic Rocks, 380 
Simon (A. W.), On the Quantity of Electricity Discharged 
in a Lightning Stroke, 191 

Singer (Dr. C.), A Short History of Medicine ; introducing 
Medical Principles to Students and Non-medical 
Readers, 838 ; Celtic and Anglo-Saxon Medicine and 
Pharmaceutical Practice, 67 ; From Magic to Science : 
Essays on the Scientific Twilight, 719 ; Manuscript 
Herbals, 844 ; Religion and Science : considered in 
their Historical Relations, 528 ; The Herbal in An¬ 
tiquity and its Transmission to Later Ages, 655 
Singer (K.): The Phosphatide# and Galactogides of the 
Petrol Ether Fraction of the Brain in Progressive 
Paralysis and in Cachexy, (3), 191 ; and O. Deutsoh- 
berger, The Physiological and Pathological Chemistry 
of the Brain (2), 191 

Singer (W.), gift to the University College of the South- 
West, 77 

Skinner (H. D.), and W. Baucko, The Moriori of Chatham 
Island, 550 

Skogsberg (T.), Marine Ostracode, 1008 
Slater (E.), Pitman’s Technical Dictionary of Engineering 
and Industrial Science, Parts 1 and 2, 50 
Slavik (Prof. F,), and Dr. L. J. Spencer, Place-names of 
Mineral Localities in Central Europe, 80, 488 
Slevin (J. R.), Amphibians of Western North America, 745 
Slorae (D.), and Prof. L. Hogben, The Chromatic Function 
in Xenopus favis, 298 
Sly (Sir Frank), [death], 103 

Small (Prof. J.), What Botany Really Means: Twelve Plain 
Chapters on the Modem Study of Plants, 604 
Smekal (A.), Diffusion and Recrystollis&tion, 154: The 
Conductivity of Solid Silver Iodide and Copper Iodide 
and the Homogenation of Mixtures of these Two Sub¬ 
stances, 191 

Smetham (A.), (death], 810 

Smith {B, S.), and F. D. Smith, An Instrument for the 
Production of Known Small High-frequency Alternat¬ 
ing Electromotive Forces, 888 
Smith (C. S.), The a^phase Boundary of the Copper-silicon 
System, 425 

Smith (D. M.), Visual Lines for Spectrum Analysis, 992 
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Smith (Dr, E. F.), gift to the University of Pennsylvania 
of the chemical memorabilia of the late, 451 
Smith (E. L,), Determination of Unsaponifiable Matter in 
Oils and Fats, 830 

Smith (F. C.)> The Ultra-violet Absorption Spootra of 
certain Aromatic Amino-Acids and of the Serum Pro¬ 
teins. 944 

Smith (Prof. G. Elliot) : Brains of Apes and Men, 528 ; 
Conversion in Science (Huxley Memorial Lecture), 88 ; 
The Origin and Progress of Mankind, 206 ; and others, 
Culture : the Diffusion Controversy, 202 
Smith (J. W,), The Effect of Drying on the System Nitro¬ 
gen Peroxide-Nitric Oxide-Oxygen, 381 
Smith (S, W. -T.), A. A. Dee, and J. Young, The Mode of 
Formation of Neumann Bands, 829 
Smith (Stanley), and Prof. S. H. Reynolds, The Carbon¬ 
iferous Section at- Catty brook, near Bristol, 982 
Smith (T.), On Systems of Plane Reflecting Surfaces; 
Reflecting Systems for Image Inversion, 908 ; The 
Depth of Field and Resolving Power of Optical In¬ 
struments, 649 ; Theory of Aplanatic Surfaces ; The 
Primordial Coefficients of Asymmetrical Lenses ; The 
use of Lenses in Series for Sight-testing, 116 
Smith (Dr. W. CL), Extermination of Bracken, 976 
Smith (Prof. W. Wright), The Place of the Physician in 
the World, 180 

Smith-Rom (Dr. R. L,), Fundamental Principles of Radio 
Communication, 567 

Smithells (Dr. C. J.), S. V. Williams, and J, W. Avery, 
Laboratory Experiments on High-temperature Re¬ 
sistance Alloys, 424 

Smits (A.), The Allotropie Modifications of Phosphorus, 
1017 

Smyth (C. P.), S. O. Morgan, and J. C. Boyce, The Dielectric 
Polarisation of Liquids, 419 

Smyth (F. S.), and Prof. T. Graham Brown, Ascent of 
Mont Blanc, 284 

Smyth (L. B.), Salpingium palinoretum : a New Carbon¬ 
iferous Coral, 153 ; The Structuro of PdUmni» 9 1017 
(O. J.), and C. H. Alden, Control of the Peach- 
orer by Paradichlorbeimne, 143 
Snoop (F. Z.), From the Monotrernes to the Madonna : a 
Study of the Breast in Culture and Religion, 238 
Snow (Dr. B. W.), [death]. 738 

Soddy (Prof. F.), The Impact of Science upon an Old 
Civilisation, 180 

Soloillet (P.), The Polarisation of the Resonance Radiations 
of Zinc, 910 

Solomon (J. D.), awarded the Iiarkness scholarship in 
geology of Cambridge University, 40 
Sommorvillo (Prof. D. M. Y.), awarded the Hector modal 
and prize of the New Zealand Institute, 70 
Soper (H. E.), The Interpretation of Periodicity in Disease- 
Prevalence, 1005 

Sorum (C. H.), Tim Preparation of Chloride-free Colloidal 
Ferric Oxide, 36 

Southwood (W. W.), Compounds of Germanium Tetra¬ 
chloride with Certain Amines (1 and 2), 153 
Spagnol (G.)* Chemical Factors which determine the Fixa¬ 
tion of Colloids, 427 

Spencer (Prof. H. R.)» The History of British Midwifery 
from 1650 to 1800 : the Fitz-Potrick Lectures for 
1927, delivered before the Royal College of Physicians 
of London, 875 

Spencer (Dr. L. J.), Eleventh List of New Mineral Names, 80 
Spibey (H.), appointed assistant lecturer in spinning in 
Manchester University, 114 
Spier (L.), The Kavasupai. 454 

Spokes (S.), Gideon Algernon Mantell, LL.D., F.R.C.S., 
F.R.S., Surgeon ana Geologist, 162 
Sponsler (O. L.), and W. H. Dore, Structure of Meroerised 
Cellulose, 456 

Sprague (T. A.), and E. Nelmes, The Herbal of Leonhard 
Fuchs, 944 

Sprot (G. D.), The American Indian as a Wild Fowler, 686 
Sreenivasan (K.), Long Wave Radio Reception and Atmo¬ 
spheric Ozone, 646, 881 

Stanley (H. M.), end Prof. A. W. Nash, Higher Hydro- 
carbon* from MothAQs* 726 

Stansfield (J,), Assimilation and Petrogenesis: Separation 
of Ores from Magmas, 804 


Stapledon (Prof. R. G.), and Davies, Seed Mixtures*for 
Hay and Grazing Land, 745 ; and Dr. J. A. Hanley, 
Grass Land : its Management and Improvement, 308 
Starke (Letitia), The Spermatogenesis of Holopiema alata , 
153 

Starkie (D.), and Prof. W. E. S. Turner, A Study of the 
Ultra-violet Light Transmission of Glass, 634 
Staub (Dr. R.), Der Bewegungsmechanismus 'tier Erde 
dargelegt am Bau der irdischen Gebirgasystemo, 537 
Stebbing (Prof. E. P.), Possibilities of the Bonmore Estate, 
Argyllshire, 972 

Stebbins (J.), and C. M. Huffer, On the Constancy of the 
Light of Red Stars, with Forty New Variables of this 
Class, 192 

Steel (Prof. M,), Physical Chemistry and Biophysics : for 
Students of Biology and Medicine, 269 
Steele (R.), Science in Medieval Cipher, 563 
Steinaoh (E.), and H. Run, The Secretion of the Male 
Gonad and its Dependence on the Hormone of the 
Frontal Lobe (Hypophysis or Pituitary,) 118, 164 
Stenhouse (Rear-Admiral .1. H.), Mortality amongst House- 
Sparrows, 823 

Step (E,), Shell Life : an Introduction to the British 
Mollusca. New edition, 533 
Stephenson (Dr. J.), Health and Sanitation in India, 776 
Stephenson (Dr. T. A.), A Contribution to Acfcinian 
Morphology : the Genera Phellia and Sagartia, 983 
Steven (H. M.), Forest Nursery Work in Great Britain, 857 
Stewart (Prof. J. D.), The Application of Scionco to Hie 
Sheen Industry, 32 

Stewart (Prof. J. Q,), The ‘ Dimensions ’ of Society, 768 
Steyn (D. G.), and M. Hindi, The Toxicity of the Fruit of 
Melia Azedarach (Syringa berries), 297 
Stiles (Dr. 0. W.), International Commission on Zoological 
Nomenclature, 881 

Stifle (Dr. C.) f Development- of the Telegraphone, 739 
Stillwell (S. T. C.), Kiln-seasoning of Timber, 76 
Stirling (M. W.), appointed chief of the Bureau of American 
Ethnology, 548 

Stockhausen (F.), and F. Windisch, Production of Carbon 
Dioxide by Formontation, 786 
Stockley (CL M.), Geology of Zanzibar, 625 
Stoner (Dr. E. 0.), Cosmic Rays and a Cyclic Universe. 
1017 ; elected to a research fellowship at Emmanuel 
College, Cambridge, 40 

Stermer (Prof. C.), An Echo of Short Electromagnetic 
Waves arriving Several Seconds after the Emitted 
Signal, 945 ; Short Wave Echoes and the Aurora 
Borealis, 681 

Stoyko (N.), A Case of Equation of Lighting in Meridian 
Passage Observations, 498 

Stradling (R. E.), Effects of Moisture Changes on Building 
Materials, 709 

van Straelen (V.), Fossil Isonod Crustacea, 938 
Stratton (F. J. M.), elected professor of astrophysics in 
Cambridge University, 827 ; Tlio Eclipse of Mav 9, 
1929, 783 

Strauss, Jr. (W. L.), Evolution of the Human Foot, 253 
Streeter (Dr. G, I-.), Henson’s Node and the Origin of the 
Notochord, 253 

Strong (A. M.), West American Species of the Genus 
Phaxiandla , 254 

Strugger (S.), Influence of Hydrogen Ion Concentration 
on the Protoplasm of Root Hairs in Hordeum vulgart, 
118 

Struve (Dr. O.), Interstellar Calcium, 282 ; The Helium 
Lines in Stellar Spectra, 994 

$tudni£ka (Prof. F. K.), Purkinjo and the Discovery of 
Cells, 492 

Stuhlmann (Prof. F.), [death], 895 

Sturm (L.), and T. Simakova, Microbiological Examination 
of some Specimens of Sulphur from the Crimea and 
Turkestan, 263 

Subrahmanian (G.), Elastic Constants of Single-crystal 
Aluminium Wire, 650, 936 

Suess (E.), centenary of the birth of; proposed memorial 
tablet to, in London, 31 

Sukatchev (V.), Flora of Post-tertiary Deposits at Troitakoe, 
near Moscow, 226 

SuiEunerhayee (V. S.), Revision of the Australian Species 
of Fronkenia, 829 
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Sushkin (Prof. P. P.), [obituary arfciolo], 737 
Sutherland (Mias M. M. J.),*The Metal-Amminos, 535 
Sutton (Sir George), Fifty Years of British Industry, 89ft 
Svedberg (T.), and E. Uhimoaga, The Molecular Weight of 
Hmmoeyanin, 39 

Swain (Prof. G. F.), Struct.ural Engineering : St resses, 
Graphical Statics, and Masonry, 128 
Swan (0. E.)» Animal Paintings by, 705 
Swan (Sir Joseph Wilson), centenary of the birth of, 55ft 
Swann {Dr. W. F, G.). Cosmic Radiation and Radioactive 
Disintegration, 998 

Swarth (H. 8.), Asiatic Birds in Alaska, 379 
Swasey (A.), elected an honorary member of the American 
Institute of Electrical Engineers, 182 
Swingle (W. T.), Motaxenia in the Date Palm, 455 
Sydenham of Combo (Lord), Eightieth Birthda 3 ' of, 30 


Tassilly (E.), A, Relot. and M. Doscombes, The Use of 
Solid Caustic Alkalis for the Saponification of Esters, 
252 

Tftttersall (Dr. W. M.), Asellus cavaticus Schiodte, a Blind 
Isopod New to the British Fauna, 90ft 
Tnwada (K.). and Prof. W. E. Garner, The Hydroxyl 
Radical in Flames, K79 

Taylor (Prof. Griffith), Racial Zones and Head Indices, 95 
Taylor (Prof. G. 1.), and C. 1\ Shannan, A Mechanical 
Method for Solving Problems of Flow in Compressible 
Fluids, 829 

Taylor (Prof. H. N.), I’I omen tar y Physical Chemistry, 
Adapted from “ A Treatise on Physical Chemistry/’ 
523 

Taylor (Dr. J.), Condensible Gas Modifications formed 
under the Influence of Electrodeless Discharges, 347 
Tchokanovskaya (O.), A Modification of the Abdominal 
Extremities in Diogenes variantt Holler (D. pugiiator 
Roux) caused by Parasitic Castration, 594 
Teacher (W.), gift to Glasgow University, 751 
Telford (C. 3.), Tito Management of Small Woodland 
Areas, 420 

Telford (T.), A memorial to, unveiled, 214 
Temple (G.), The Physical Interpretation of Wave 
Mechanics, 944 ; The Scattering Power of a Bare 
Nucleus According to Wave Mechanics, 980 
Templeton (Dr. J.), Cultivation of Perennial Cotton in 
Egypt, Jft5 

Terada (T.) : and K. Higasi, Deformation of the Sea-Bed 
during Earthquakes, 655 ; and U. Nakaya, Electric 
Sparks, 73 

Terroy (H.), and H. Diamond, Crystal Structure of Silver 
Subfluoride, 1010 

Torroinc (E, F.), and R. Bonnet, The Modes of Utilisation 
by the Organism of the Energy Set Free by Oxidations 
and the Problem of the Food Value of Alcohol, 461 
Teach (J. J.)# Bex of Eels, 624 

Thayson (A. C.), and L. D, Galloway, Power Alcohol from 
Vegetable Products, 492 

Th4ry (A.), A New Buprcstid from.Australia, 1019 
Thomas (Dr. H. Hamshuw), The Cuticle Structure of 
Mesozoic Oycadeau Fronds, 908 
Thomas (J. S.), Action of Ammonia on Germanium Tetra¬ 
chloride : Germanium tinkle, 153 
Thomas (Prof. J. S.), Tho Liquid Fuel Problem, 860 
Thomas (Dr. N.), appointed professor of engineering at 
University College, Cardiff, 751 
Thomas (Sidney Gilchrist), and P. Gilchrist, The Elimina¬ 
tion of Phosphorus from Mild Steel, 249 
Thompson (Major 0. M.), Survey of India. The Tides, 993 
Thompson (Prof. D'Arcy W.),The Geophysical Institute 
at Bergen, 98 

Thompson (Miss Gertrude Caton), to Conduct an Archaeo¬ 
logical Investigation in South Africa, 618 
Thompson (Dr. H.), Haddock Biology, 39 
Thompson (J. H.), Cress Grown on Adrenaline, 401 
Thompson («T. R.), The General Expression for Boundary 
Conditions and the Limits of Correlation, 908 
Thompson (J, S,), Rayleigh’s 4 Radium Clock,’ 729 
Thomsen (O.), The Existence of Four Blood-Groups in Man, 
154 

Thomson (A.), The Total Solar Ellipse of Oct, 22, 1930, 
900 


Thomson (Prof. Elihu), elected an honorary member of 
tho American Institute of Electrical Engineers, 182 
Thomson (Prof, G. P.), The Diffraction of Cathode Rays 
(2), 43 ; The Waves of an Electron, 279 
Thomson (Dr. J. Allan), Brachiopod Morphology and 
Genera (Recent and Tertiary), 472 
Thomson (Prof. J. A.), The Cultural Value of Natural 
History (Norman Lockyer Lecture), 896 
Thomson (Sir J. J.), Beyond the Electron : a Lecture 
given at Girton College on Mar. 3, 1928, 129 
Thomson (Dr. Stuart), resignation from Manchester 
University, 980 

Thorneycroft (Sir John Isaac), [deathJ, 29 ; [obituary 
articles), 64, C 5 

Tho rule y (T.), Cotton Spinning. Fourth edition, 541 
Thoulet (J,), Deep Submarine Volcanoes and the Double 
Oceanic Circulation, 1018 

Throlfall (Sir Richard), Industry and Research, 210 ; 
Speech at Opetiing of New Research Laboratories of 
the Gas Light and Coke Co., 188 
Thring (L. G. P.), reappointed superintendent of the 
drawing office, Cambridge University, 40 
Thursby-Pelham (Miss D, E,), Condition of Plaice in tho 
North Soa, 750 

Ticohurst (Dr, N. F.), Swans in Ancient England, 491 
Tieroy (G.), The Method of Indicating Gaining or Losing 
of Chronometers, 910 

Tieri (L.), and V. Rieca, Electronic Emission in a Vacuum 
Tube, 461 

TiJlyard (Dr. R. «T.), Evidence of Survival of a Human 
Personality. 243, 606 ; Tho Larva of Hemiphlebia 
mirabilis (Odonata), 154 

Tilnoy (Prof. F.) f The Brain from Ape to Man : a Con¬ 
tribution to the Study of tho Evolution and Develop¬ 
ment of tho Human Brain. With Chapters on the 
Reconstruction of the Grey Matter in the Primate 
Brain Stem, by Prof. H. A. Riley. 2 Vols., 528 
Timoshenko (S.), and J. M. Lessells, Applied Elasticity, 
307 

Tirard (Sir Nestor), [death], 810 

Todesco (G.), A Now Method for Observing very small 
Double Refraction, 117 ; and B. Rossi, Study of 
Imperfect Metallic Contacts, 227 
du Toit (Dr. A.), Underground Water Supplies in South 
Africa, 587 

du Toit (Prof. P. J.), The Significance of Zoology in 
Veterinary Science, 861 

Tolmachov (A.), Lower Yenisei as a Phytogeographical 
Boundary, 298 

Telman (R. C,), On the Energy and Entropy of Einstein’s 
Closed Universe ; On tho Equilibrium between 
Radiation and Matter in Einstein's Closed Universe, 
119; The Second Law of Thermodynamics in General 
Relativity, 910 

Tomes (Sir Charles), [death], 738 

Tomkeieff (S. J.), The Petrology of the Whin Sill, 80 ; 
The Volcanic Complex of Calton Hill (Derbyshire) : a 
Petrological Study, 81 

Tonelli (L.), The Definition of the Function of Two 
Variables with Limited Variation, 117 
Topley (B.), and J. Hume, The Kinetics of the Decomposi¬ 
tion of Calcium Carbonate Hexahydrate, 79 
Torday (E.), awarded a Rivers Memorial medal of the 
Royal Anthropological Institute, 973 
Toumanoff (K.), Concerning AspergiUomycosis of Bees, 
498 

Tougaaint (A.), L’aviation actuelle : £tudo a^rodynamique 
ot ossais dea avions ; l’aviation actuelle et la s6cm?t4. 
92 

Townsend (Prof. J. 6.), Abstracts of Royal Society Papers, 
133 ; Motions of Electrons in Gases, 709 
Tratman (E. K.)» Excavations at Gough’s Caves, Cheddar, 
349 

Travers (A.), and Malaprade, A New Fluoborio Acid, 045; 
Attempts at the Isolation of New Fluoborates, 1017 ; 
and Sehnoutka, The Hydrated Tricalcium Aluminate, 
408 

Treat (Ida Vaillant-Couturier), and P. Vaillant Couturier, 
An Azilian Station in Ari£ge, 744 
Tretman (Dr, C. T.), Quartzite Implement from Durham, 
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Trevelyan (Sir Charles Philips), appointed a member of 
the Medical Research Council, 328 
Tritton (F. J.), Processes of Colour Photography, 687, 
730 

Trotter (W. R.), Alg» in Sodium Phosphate Solutions, 729 
Troup (Prof. R. S.) t Silvicultural Systems, 528 
Tsvetkov (A.), The Spontaneous Movements of Paramecium 
caudatum , 263 

Tubangui (M. A.), Philippine Trematodes, 745 
Tuilis (l), R.), The Treatment of Aluminium and Alu¬ 
minium Alloys with Chlorine, 425 
Tupper-Carey (Miss R. M.), Development of the Hypocotyl 
of Helianthv# annuu*, 1017 

Turnbull (Prof. H. W.). and J. Williamson, The Invariant 
Theory of tho Quaternary Quadratic Complex (2), 117 
Tumor (A. J.), Yam Strength and Yarn Extension, 868 
Tumor (H A.), presented with the Pereira medal of the 
Pharmaceutical Society, 683 

Turner (Prof. H. H.), Earthquakes during 1918-24, 625 ; 

The Broadcasting of Seismological Reports, 968 
Turner (Prof. W. JO. S.), Post-War International Scientific 
Meetings in Germany, 730 

Tymms (F.), and Flight-Lieut. C. Porri, Flying for Air 
Survey Photography, 274 

Tyndall (Prof. A. M.), Carriers of Electricity in the 
Atmosphere, 16 ; G. C. Grindloy, and P. A. Sheppard, 
The Mobility of Ions in Air. Part 5, 866 ; L. H. 
Starr, and C. F. Powell, The Mobility of ions in Air. 
Part 4. 865 

Tyrrell (J, B.), gift to the Geological Society of London, 
821 


Uchiyama (K.), The Quantitative Determination of 
Heemoglobin, 419 

Ulbrieh (Prof. E.), Biologic der Fruohto und Samcn 
(Karpobiologie), 437 

Unwin (Dr. A. H.), Fixation of Sand Dunes, 625 
Urbach (F.) t Tho Theory of tho Form of the Bands in 
Absorption of Light and Emission from Solid Bodies, 
946 

Urbuntachitoch (Dr. R.), translated by Dr. A. Eiloart, 
Psycho-Analysis for all, 540 


Valonguela (A.), Philippine Food Fishes, 976 

Valensi (G.), The Action of Nitrogen on Manganese, 498 ; 

The Dissociation of Chromium Nitride, 425 
Van Den Bos (W. H.), Double Stars Measured at Johannes¬ 
burg, 327 

Van Gelder (A. 1\), anti H. Schlatter, History of the 
Explosives Industry in America, 765 
Van Hast (Dr. C. J.), It hal>dopleura in Northern Regions, 110 
Van Hoepen (Dr.), Stone Age Industries of South Africa, 
937 

Van Stolk (MUe. D,), E. Dureuil, and Heudebert, The 
Conditions of Formation and Destruction of Vitamin- 
D during the Irradiation of Ergosterol, 946 
Vaufrey (R,), Archives de ITnstitut de Pal5ontologio 
humaine. Memoir© 3 : Le pal^olithique italien, 433 
. Vavon (G.), and Crajoinovic, The Hydrogenation of Nitro¬ 
benzene by Platinum Black, 498 ; and N. Zaharia, 
The Extractibilifcy of Phenols by Ether, starting with 
their Alkaline Solutions, 461 

Veddar (E. B.), and R. T. Feliciano, Vitamin Content of 
Rice, 744 

Vejdovsk# (F.), Czechoslovakian Cytology, 167 
Venkateswaran (S.), The Rarnan Effect in Highly Viscous 
Liquids, 606 

Vereschagin (G.), The Origin of the Baikal Fauna, 830 
Verrill (the late Prof. A. E.), Shallow-water Anthozoa of 
Hawaii, 708 

Vidler (®. A.), Sir Richard Owen, 547 
Vigyazo (Count), Bequest of, to the Academy of Sciences, 
Budapest, 416 

Villars (D. 8.), The Degree of Association of Sodium 

Vapour, 568 

Vinaesa (P.), Symmetrical Electronyls and Polyatomic 
Molecules, lf>18 

Vincent (H.), Antioolibacillu* Serotherapy, 498; The 
Toxic Index of the Strains of BaciUut coli, 945 


Vincent (Prof. Swale), and J. H. Thompson, A Function 
of the Adrenal Cortex, 998 

Viswanatha (8. V.). Racial Synthesis in Hindu Culture, 532 

Vlodavec (V.), Two New Deposits of Alkaline Rocks in tho 
Kola Peninsula, 594 

Volkringer (H.), Continuous Spectra and Band Spectra of 
Zinc Vapour, 226 

Vofco6ek (E.), and F. Valentin, Rhamnooonvolvubc Acid, 
1018 

Vredenburg (the late E. W.), edited by Dr. G. de P. Cotter, 
Indian Tertiary Moll use a, 380 

de Vries (Prof. H.), and Prof. R. R. Gates, Mutants of 
(Knothera Lamarckiana , 708 


W&ohtler (l)r. M ), Photoelastic Determination of Stresses, 
588 

Waddicor (H.), The Principles of Electric Power Trans¬ 
mission by Alternating Currents, 568 
Waddington (C. H.), awarded tho Arnold Geratenborg 
studentship of Cambridge University, 906 
Wade (A.), Local and General Names of Salmon and Sea- 
trout, 547, 685 

Wadluml (A. P. R.), Absolute X-ray Wave-length Measure¬ 
ments, 559 

Wager (V. A.), The Breeding HflbitH and Life-History of 
some Transvaal Amphibia, 297 
Wager (L. K.), The Mechanism of Replacement as Illus¬ 
trated by Motasomatic Alteration of the Whin Kill, 81 
Wagner, (Dr. F. C.), [death], 969 

Wahl (A.), ami J. P. Sisley, Improvements in the Method 
of Elementary Organic Analysis, 82 
Waksmau (Prof. S. A.), Principles of Soil Microbiology, 
308 

Walcott (Mrs.), gift to the National Academy of Sciences, 
Washington, as a memorial to the late Dr. C. D. 
Walcott, 106 

Walker (Prof. 0. E.), Artefacts us « Guido to the Chemistry 
of the Oil, 793 

Walker (Sir Gilbert T.), Vortices on the Monsoon Front, 841 
Walker (Sir James), Introduction to Physical Chemistry. 
Tenth edition. 523 

Walker (P. H.). and E. F. Hickson, Accelerated Tests of 
Organic Protective Coatings, 859 
Walkorn (A. B.), Fossil Plants from Plutoville, Cape York 
Peninsula. 118; Fossil Plants from the Esk District, 2, 
1019 ; Fossil Plants from the Upper Palaeozoic Rocks 
of N.S.W., 387 ; Lopidodencfroid Remains from 
Yttlwal, N.S.W., 387 
Wallace (T.). Leaf Seoreh, 587 

Waller (J.), and R. W. James, la Crystal Reflection of 
X-rays entirely a Classical Phenomenon ? 132 
Wallis (B. O.), Mass Methods of Examining Children. 1013 
Walther (E.), Eucalyptus in California, 1009 
Walton (E. T. S.), On the Motion of Vortices near a 
Circular Cylinder in a Stream of Liquid, 116 
Walton (J.), A Method of Preparing Sections of Fossil 
Plants contained in Coftl Bolls or in other Types of 
Petrifaction. 571 

Walton (J. H ), and C. K, Rosenbaum, Boric Acid An¬ 
hydride as a Drying Agent, 186 
Walter (J. M.), and S. Barratt, Spectra of Interinetallic 
Compounds, 684 : The Band Spectra associated with 
Zinc, Cadmium, and Mercury, 748 
Warburg, Oxygen and Cancer, 664 

Warburton (C.), reappointed demonstrator in medical 
entomology in Cambridge University, 712 
Warden (Prof. C. J.), An Outline of Comparative Psy¬ 
chology, 958 

Wardlaw (Dr. W.). and F. W. Pinkard, Qualitative 
Analysis, 238 

Warnock (Dr. F. V.), Strength of Materials, 468 
Washburn (Prof. H. C.), and W, H. Blame, Pharmacognosy 
and Materia Medica : for Students in Pharmacy and 
Practising Chemists, with a Chapter on Vitamines and 
one on Insulin, by W. Pita, 538 
Watanabe and Sato, The Tango (Japan) Earthquake of 
Mar. 7, 1927, 587 

Waterhouse (G. A.) P Australian Lyc&nidea: Part 6, 714 
Waterman (A. T.) s The Effect of Electric Fields on the 
Emission of Electrons from Conductors, 865 


4 





XXVI 


Name Index 


Naturt, 

February 10, 1029 


van Waterschoot van der Grach t, (W. A, J. M,). and others. 
Theory of Continental Drift : a Symposium on the 
Origin and Movement of Land Masses, both Inter¬ 
Continental and Intra-Continental, as proposed by 
Alfred Wegener, 431 

Watson and Sons, Ltd,, Catalogue of Photomicrograph!© 
and Projection Apparatus, 33 
Watson and Sons (Klee tro-Medical), Ltd., Electrical 
Therapeutic Apparatus, 688 

W'fttson (Dr. A. F.), awarded the Laura de Saliceto student¬ 
ship of the University of London, 751 
Watson {!>.), awarded the James Watt fellowship of 
Birmingham University, 791 

Watson (Prof. D. M. S.), Patteontology and the Evolution 
of Man (Romanes Lecture), 80 
Watson (E. K.), Current Measurement with a Compton 
Quadrant Electrometer, 800 

Watson (H. E.), The Dielectric Constants of Ammonia, 
Phosphine, and Arsine, 552 
Watson (R. A.), Atmospheric Potential Gradient, 254 
Watters (B. I). H.), appointed science editor of the 
British Journal of Actinotherap// , 822 
Watts (J. T.), Work and Placo of Amateurs in Science, 772 
Wftvre (R.), The Rigorous Solution of the Problem of 
Figures of Equilibrium. 203 

Wayland (E. J.), A Pebble Industry in the Transvaal, 593 
Webb (Prof. 0. C. J.), Religion and the Thought of To-day, 
899 

Webster (D. L.), Direct and Indirect Characteristic X-rays: 
their Ratio as a Function of Cathode Ray Energy, 119; 
H. Clark, R. M. Yeatman, and W. W. Hansen, 
Intensities of X-seriew X-rays from Thin Targets, 910 
Wogscheider (R.), and .1. Mehl, Systems Na a CO a - KaHCO a 
~H 2 0, 155 

Weidlein (Dr. E. R.), Achievements in Industrial Research, 
488 

Woigert (Prof. P.), Optische Methoden der Chemie, 877 
Weisner (B. P.), and Prof. F. A. E. Crew, The Preparation 
of p-factors : their Physiological Action upon the 
Immature, Mature, and Senile Gonad, 983 
Weiss (P.), The Specific Heat of Nickel above the Curie 
Point, 262 ; and G. Fdex, The Atomic Moments, 945 
Wells (H. G.), The Open Conspiracy : Blue Prints for a 
World Revolution, 3 ; The Way the World is Going: 
Guesses and Forecasts of the Years Ahead, 3 
Went (Dr. F. W,), Wuchsstoff und Wachstum, 928 
Worth (Prof. E.), Dor fossile Mensch : Urundztlge eiiwr 
Palaanthropologie. Toil 3, 919 
Westannarck (Prof. E.), On the Study of Popular Sayings, 
701 

Weston (Miss Jessie L.), [obituary article J, 657 
Wheeler (Prof. R. V.), Higher Hydrocarbons from Methane, 
773 

Wheeler (Prof. W. M.), The Social InseotH : their Origin 
and Evolution, 722 

Whipple (Prof. G. C.), revised by Prof. G. M. Fair and 
Prof. M. C, Whipple, The Microscopy of Drinking 
Water. Fourth edition, 522 

Whipple (Dr. F. J. W.) ( On the Association of the Diurnal 
Variation of Electric Potential Gradient in Fine 
Weather and the Distribution of Thunderstorms over 
the Globe, 908 

Whistler (H.), Popular Handbook of Indian Birds, 633 
White (D.), Algal Deposits of Unkar Proterozoic Age in the 
Grand Canyon, Arizona, 569 
White (E.), [death], 816 

White (P.), and G. Millington, The Velocity of /1-Particles 
after Passing Through Thin Foils, 789 
White (Dr. W. P.), The Modem Calorimeter, 569 
Whitney (W. B.), A Simple Method of Distinguishing 
Plotted Points for Reference, 610 
Whittaker (Prof. E. T.), elected president of the London 
Mathematical Society, 782 ; On the Potential of the 
Electromagnetic Phenomena in a Gravitational Field, 
79 

Whittaker (J. M.), On tho Principle of Least Action in 
Wave-Mechanics, 805 

Whyte (Rev. C,), The Constellations and their History, 532 
Wickham (Sir Henry), [death], 545 

Wieland (Prof. H.), awarded the Nobel prize for chemistry 
for 1927, 782 


Wien (Prof. W.), [death], 449 ; [obituary article], 736 
van Wijk (A,), and E, H. Reerink, Vitamjn-D and Iso- 
Ergosterol, 648 

Wilbur (Dr. C. L.), [death], 581 

Wilby (J. R.), Gravitational Fields in Orthogonal Co- 
ordjmates, 1017 

de Wildoman (E.), Branching of the Oil Palm (Mcaia 
guineenaia ), 498 

Willey (J2. J. B.), Active Nitrogen, 1010 
Williams (E. J.), J, M. Nuttall, and H. S. Barlow, The 
Special Distribution of Photoelectrons produced by 
X-rays, 829 

Williams (F. E.), Orokaiva Magic, 763 „ 

Williams (S. A,), The Romance of English Trading, 539 
Williams (W. K.), New Type of Interference Fringes, 347 
Williamson (Miss Isobel J. F.), Funmculoais* 1012 
Williamson (Dr. W. T. H.), appointed director of the 
Chemical Section of the Egyptian Ministry of Agri¬ 
culture, 490 

Willis (Prof. Bailoy), Prof. T. C. Chamberlin, 930 
Willmer (E. N.), Dr. W, K. Slater, and Prof. F. E. Lloyd, 
Tho Contractile Vacuole, 784 
Willoughby-Meada (G.), Chinese Ghouls and Goblins, 271 
Wills, (Sir George), [death], 103 

Wilson (Prof. E. B.), awarded the Daniel Giraud Elliott- 
medal of tho U.S. National Academy of Sciences, 073 
Wilson (Prof. H.), Ceramics ; Clay Technology, 643 
Wilson (Prof. H. A.), Chemical Equilibrium in the Vapour 
of a Mixture of Paraffins and Unsaturated Hydro¬ 
carbons, 753 

Wilson (Dr. S. P.), Pyroxylin Enamels and Lacquers : 
their Raw Materials, Manufacture, and Application. 
Second edition, 804 

Wilton (J. R.), The Lattice Points of a Circle, 117 
Winohell (Prof. A. N.), The Optic and Microscopic Char¬ 
acters of Artificial Minerals : with Determinative 
Tables for Identifying Artificial Minerals Microscopic¬ 
ally, chiefly by Means of their Optic Properties. 436 
Winchell (N. H.), and A. N. Winchell, Elements of Optical 
Mineralogy : an Introduction to Microscopic Petro¬ 
graphy, entirely Rewritten and much Enlarged by 
Prof. A. N. Winchell. Second edition. Part 2 : De¬ 
scriptions of Minerals with Special Reference to their 
Optic and Microscopic Characters, 397 
WindauB (Prof. A.), awarded the Nobel prize for chemistry 
for 1928, 782 

Winogradsky (S.), The Oxidation of Cellulose in the Soil, 
401 


Wissmer (A.), The Trajectorial Structure of the Festal 
Mandible in Man, 558 

W r ithycombe (Capt. J. G.), The Development of Carto¬ 
graphical Lettering, 819 

Wolf (M,), The Crystal Structure of Solid Mercury, 314 
Wolff (C, E.), Square Roots and the Decimal System, 15 
Wollaston (A. F. R,), re-elected fellow and tutor of King's 
College, Cambridge, 906 

Wollaston (W. H.), Centenary of the death of, 970 
Woltjer, Jr. (J.), Saturn’s Satellite Hyperion, 183 
Wood (Prof. R. W.), Wave-length Shifts in Scattered Light, 
340 ; and Dr. Gaviola, Catalysis by Water, 330 ; and 
V. Voss, Tho Fluorescence of Mercury Vapour, 79 
Woodhouse (W, B.), Wind Pressure on Wires, 859 
Woods (F. A.), Biological Stability of the-Arisfcocracy, 797 
Woodward (B. B.), Manuscript Herbals, 844 
Woodward (F. H.), elected to a fellowship at Selwyn 
College, Cambridge, 827 

Woolnough (Dr. W. H.), Sydney and the Blue Mountains, 


Wooster (W. A.), Piezo-electric Effects, 81; The Piezo¬ 
electric Effect of Diamond, 066 

Wormald (H.), * Die-back' of Plum Trees a Bacterial 
Disease, 902 

Wright (C.)/and C, E. Fayle, A History of Lloyd’s : from 
the founding of Lloyd's Coffee-house to the present 
day, 267 

Wright <C. S*), Radio Communication and Magnetic 
Disturbances, 901 

Wright (Dr. H, D,), appointed reader in bacteriology at 
University College Hospital Medical School, 151 

Wright (M.), Inventions and Patents : their Development 
and Promotion, 530 


Natur/, *i 
/<>feruor^ Irt, ly2l>J 


Name Index 


XXVII 


Wright (W* D.), A Trichromatic Colorimeter with Spectral 
Primaries, 116 

Wulf (O. R,)» A Progression Relation in the Molecular 
Spectrum of Oxygen occurring in the Liquid and in 
the Gas at High Pressure, 714; Photochemical 
Ozontsation and its Relation to the Polymerisation 
of Oxygen, 119 ; Photochemical Ozonisation, 825 

Wilnschendorff and C. Kilian, The Metabolism of Uatulina 
vulgaris, 830 

Wyndham (H.), Criminology, 839 


Xauthoudides (Dr, 8.)* [obituary], 545 


Yamamoto (Prof.), A New Periodic Table, 145 
Yarrow (Lady), Alfred Yarrow : his Life and Work. 
Popular edition, 124 

Yorko (Prof, Warrington), appointed Alfred Jones pro¬ 
fessor of tropical medicine in Liverpool University, 980 
Young (Prof. Allyn), Increasing Returns and Economic 
Progress, 367 

Young, Jr. (Prof. G.), and Prof. H. E. Baxter, Mechanics 
of Materials, 468 

Young (Thomas), The Work of, 450 
Young (Dr. W. A,), [obituarj^ article], 29 


Young (Prof. W. H.), awarded the Sylvester medal of the 
Royal Society, 738 ; presented with the Sylvester 
medal, 905 

Younger (H. G.) f gift to the nation of the mansion, etc., 
on the Benmore Estate, Argyllshire, 104 
Younghusband (Sir Francis), The Light of Experience : 

a Review of some Men and Events in my Time, 9 
Yule (G. U.), elected president of the Cambridge Philo¬ 
sophical Society, 782 


Zambonini (F.), and Silvia Restaino, Double Sulphates of 
Rare Earths and Alkali Metals (11), 299 
Zeeman {Prof, P.), and Dr. T. L. do Bruin, Magnetische 
Zortegung der Spektrallinien, 90 
Zeiss (Carl), Porro Prism Field-Glasses, 36 
Zemliakov (B.), Prehistoric Man in North-west Russia in 
relation to the Geological History of the Region during 
the Postglacial Period, 226 
Zeuner (G. A.), Centenary of the birth of, 936 
Zverev (M. D,), Bionomics of Erythropu$ ve#pertinus L. and 
Hypotriorchis subbuteo L., 298 
Zvetkov (V. N.), Two New Species of Gregarines from 
Gamma rid rj from Lake Baikal, 191 
Zwioky (F.), On the Thermodynamic Equilibrium of the 
Universe, 559 



xxviii 


Title Index 


Nature, 

tfftfrruar# 10, ltftfr 


TITLE INDEX 


Aberdeen University, conferment of degrees, 77 
Aberdonian, The Genius of the. Dr. J. Ritchie, 249 
Abrachifttc Crinoida, Teratology and Morphogeny of the, 
N. N. Jakovlev, 593 

Absorption Spectra of Water and lee, The, with Reference 
to the Spectra of the Major Planets, Prof. J, 0. 
McLennan, R. Ruedy, and A, C. Burton, 748 
AbysMca (Natural Pits), The Four Deepest, in the World, 
E. A. Martel, 498 

Abyssinia, Southern, Seven Years in, Capt. A. W. Hudson. 

Edited by C. L. Leciw, 127 
Acacia Sendings, R. H. Cambage. Part 3, 499 
Academy of Natural Sciences of Philadelphia, Year Book 
of the, 973 

Acceleration, C.U.S. Unit of : Designation of the, E. S. 

Keeping, 478 ; Sir Oliver Lodge, 573 
Accredited Higher Institutions, 422 
Acetic Acid, Pure, Solutions in, A. W. Davidson, 456 
Acetone, Ethyl Alcohol, and Isoprophyl Alcohol, Analysis 
of Mixtures containing, C. A. Adams, and J, R. 
Nieholls, 982 

Acetylene : The Mo:\u jnagnesium Compound of, V. 
Urignard, L. Lapayro, and T. Faki, 793 ; The Structure 
of, J. K, Morse, 714 

Actinian Morphology : A Contribution to the Genera 
PhelUa and Sayurtia, Dr. T. A. Stephenson, 983 
Adder Venom, The Immunity to, of Slow-Worms, Frogs, 
and Toads, Dr. N. Morrison, 769 
Adders in Captivity, Birth of. Dr. N, Morrison, 683 
Adrenal Cortex, A Function of tho. Prof. Swale Vincent 
and J. H. Thompson, 998 

Adriatic, Southern, Circulation in the, B, Castiglioni, 635 
Adsorption und Kapi lift rkonden sat ion, E. Hiickel, 679 
Adult Education in Yorkshire. 223 
Aerodromes, The Need for More, 779 
Aerofoils of Small Thickness, On, Dr. H. Jeffreys, 829 
Aeronautical Research Committee. Report for the Year 
1927-28, 630 

Aeronautics, Research in, 630 

Aeroplane : Flight from Rome to Brazil, Capt. A. Forrarin 
and Major del Prete, 104 ; Routes, Lighting, 709 ; 
The Use of the, for New Varieties of Plants, 660 
Aeroplanes, The Wright Brothers’ and Langley’s, 930 
Africa, Geology of. The, 956 
African Hoe Culture, Dr. H. Baumann, 328 
Afrikas, Geologic*, Geologic der Erde, Prof. E. Krenkeh 
Toil 1, 956 

Agalinifi and Allies in North America, F. W. Pennell, 
1008 

Agricultural Research : Empire, 193; in 1926, 215 
Agriculture : An Encyclopedia of : 6, 642 ; in India, 
175 

Air : Circulation of Cold and Warm, between High and 
Low Latitudes, F. M. Exner, 154 ; Components of, 
in Relation to Animal Life, Prof, J. W. Hershoy, 664; 
Flow, The Measurement of, E. Ower, 201 ; Survey and 
Empire Development. Col. H, L. Crosthwait, 949 
Airships in the Arctic, The Use of. Dr. W, Bruns, 33 
Albumen-fixed Plasma Sugar, The Nature of the, Z, Dische, 
387 

Alcohol r The Medical Profession and. Dr. J. D. Rolleston, 
286 ; Tho Physiological Action of, A* Galamini, 300 ; 
The Question of, J. Amar, 634 
Aldehydes, The Condensation of, with Nitro-Diaceto- 
resorcinol, J. Algar and Nora M. MacDonnell, 982 
Aldol, The Behaviour of, in the Animal Body and in Fresh 
Organ Pulps, F. Lieben and G. Ehrlich, 101 
Aleutian Isles, Find in the, by the McCracken-Stoll 
Expedition, 106 

Algrn in Sodium Phosphate Solutions, W. R. Trotter; Dr. 
W. H. Pearsall, 729 

Algal Deposits of Unkar Proterozoic Age in the Grand 
Canyon, Arizona, D. White, 569 
Algebraic Arithmetic, Prof, E. T. Bell, 93 


Alkaline : Earth : Halides, The Band Spectra of the, 
(1) CaF, SrF, (2) BaF, MgF, R. C. Johnson, 747 ; 
Metals, The Crystalline Structures of the, G. L. Clark, 
A. J. King, and J. F. Hyde, 714 ; Rooks in the Kola 
Peninsula, Two New Deposits of, V. Vlodavec, 594 
Alloy Solder, Tho Strength of a Cadmium-zinc and of ft 
Tin-load, C. H. M. Jenkins, 425 
Alloys : Dio-Casting of ; Copper-rioh, R. Genders, R. C. 
Reader, and V. T. S. Foster, 424 ; of Low Melting- 
point, T. F. Russell, W. C. Goodrich, W. Cross, and 
(in part) N. P. Allen, 424 ; Eutectic, Work-softening 
of, F. Hargreaves and R. J. Hills, 425 ; High-tem¬ 
perature Resistance, Laboratory Experiments on. 
Dr. 0. J. Smithells, S. V. Williams, ana J. VV, Avery, 
424 ; of Aluminium, The Constitution of the, with 
Copper, Silicon, and Iron, S. G. C. Gwyor, H. W. L. 
Phillips, and Miss L. Mann, 424 ; of Reactive Metals, 
Methoils for the Thermal and Microscopic Investigation 
of, W. Hume-Rothery, 425 ; The Copper-Magnesium, 
W. R. D. Jones. Part 3, 424 
Alluvial Prospecting : The Technical Investigation of 
Economic Alluvial Minerals, Dr. C. Raeburn and 
H. B. Mil nor ; F. W. Armstrong, 704 
Alpha Particles from Radium, The Rate of Emission of, 
H. J. Braddiek and H. M. Cave, 789 


Alpine Pathology, J. Constantin, 261 

Aluminium : and Aluminium Alloys. The Treatment of, 
with Chlorine, D. R. Tullis, 426 ; Die-Castings, Pro¬ 
perties and Production of, 8. L. Archbutt, F. D. 
Grogan, and J. W. Jenkin, 424 ; Oxide in Glass, Value 
of the Expansion Factor of, I. Kitaigorodsky and 
8. Rodin, 634 ; The Working of, E. T. Painton, 309 ; 
Wire, 8ingle-crystal, Elastic Constanta of, G. Subrah- 
maniam, 650 

Amateurs in Science, Work and Place of, J. T. Watts, 772 
America, The Builders of. Dr. E. Huntington, 341 
American : Astronomical Society, election of Dr. H. 
Deslandres as an honorary member of the, 782 ; Bats, 

G. S. Miller and 0. M. Allen, 288 ; Ethnology, Bureau 
of, M. W. Stirling appointed chief of the, 548; 
Indian : as a Wild Fowler, The, G. D, Sprot, 586 ; 
Music, Miss Frances Densmore, 784 ; Institute of 
Electrical Engineers, election as honorary members of 
T. A. Edison, J, J. Carty, Prof. M. I. Pupin, A. Hwasey, 
and Prof. R. Thomson, 182; Land Snails, Minute, 

H. B. Baker, 219; Men of Science: a Biographical 
Directory, edited by Dr. J. McKeen Catteli and J. 
Cattell. Fourth edition, 234; Rotifers, H. K. Barring 
and F. J. Myers, 454; Universities and: Colleges, 
edited by D. A. Robertson, 382 ; Association of, 382 

Ammonia : Phosphine, and Arsine, The Dielectric Con¬ 
stants ot, H. E. Watson, 652; The Action of, on 
Germanium Tetrachloride : Germanium Imide, J. S. 
Thomas, 153 ; The Decomposition of, by High Speed 
Electrons, Prof. J . C. McLennan and G. Greenwood, 
789 ; The Thermal Decomposition of, upon Mixed 
Surfaces of Tungsten and Platinum, R. E. Burk, 714 
Ampere Meter, An, for Measuring Currents of Very High 
Frequency, E. B. Moullin, 753 
Amphibians of Western North America, J. R. Slavin, 745 
Anaphylactoid Shook, Protection against, by Means of 
Magnesium Hyposulphite, A. Lumi^re and Mme. 
Malespine, 910 

Anatomy : Scientific, Outlines of, for Students of Biology 
and Medicine, designed to Supplement the Usual Text¬ 
book Teaching, Prof. W. Lubosch. Translated bv 
Prof. H. H. Woollrrd, 505 

Ancient Geography in Modern Education, Prof, J. L* 
Myres, 479 

Angioeperme, Tree Habit in, Dr. Agnes Arber, 289 
Angola and Rhodesia, Natural History of. 216 
Animal: Diseases in Elizabethan Times,"C. Matheson, 15 $ Life 
of the Carlsbad Cavern, V. Bailey, 892 ; Nutrition, Labo¬ 
ratory of the Division of, Australia, Opening of the, 978 




Nature, 

February 16 , 1929 , 


Title Index 


xxix 


Animals, Movements of, Some Statistical Problems con¬ 
cerning the, P, P. Lazarev, 208 
Anopheles: algeriensis (Theob.), Exist in Turkestan ? Does, 
N. I. Chodukin, 386 ; maculipenis , The Problem of 
Infection of, by Malarial Plasmodia under Natural 
Conditions, V. V. Ooriekaja, 380 
Antarctic : Expedition, A New, 487 ; Exploration, Some 
Problems of, Sir Edgeworth David, 487 ; Flying Ex¬ 
peditions to the, 620; Plant Life, Dr. R. N. Rudmoso 
Brown, 144 

Antielaatio Bending of Rectangular Bars of Different Cross. 

Sections, The, A. Ferguson and J. P. Andrews, 865 
Anticolibacillus Serotherapy, H, Vincent, 498 
Anti-Malarial Advisory Committee, Organisation of an, by 
the Ross Institute and Hospital for Tropical Diseases, 
182 

Antimony : Determination of Small Quantities of, in the 
Form of Stibine, J. Grant, 830 ; Sb IV, The Spectrum 
of Trebly Ionised, J. B. Green and R. J. Lang, 
242 

Antiquity , June, 69 

Antiseptic Compounds : Some Further Derivatives of Anil- 
quinoline, Prof. J. B. Cohen, C. H. Browning, S. 
Kllingworth, and R. Gulbransan, 70 
Apes and Men, Brains of, Prof. G. Elliot Smith, 528 
A plana tic Surfaces, Tho Theory of, T. Smith, 116 
Apple Trees, Root System of, W. S. Rogers and M. C. 
Vy vyan, 038 

Aquarium Microscope, A New, D. J. Soourfield, 329 
Araucarias, Habitats of, and Changes of Climate, W. B. 
Alexander, 730 

Arc and "Spark Spectra of the Halogens, Tho, L. and E. 
Bloch, 171 

‘ Area ’ in Contact Catalysis, Definition of, F. P. Bowden, 
647 

Argon, Pure, Electrons ami Positive Ions in, M. A. da 
Silva, 262 

Aristocracy, Biological Stability of the, F. A. Woods, 
707 

Arsenic-containing Spring in Caucasus, Analysis of tho 
Water of an, V. Kustov, 227 

Artefacts as a Guide to the Chemistry of the Cell, Prof. 
C\ E. Walker, 793 

Arthropodan Legs, H. E. Ewing, 587 

Artistic Creation and Cosmic Creation, Prof. S. Alexander, 
679 

Asellu# cavtitiev* Sehiodte, a Blind Isopod New to the 
British Fauna, Dr. W. M. Tattersall, 908 
Ashridge National Trust Estate, The, and Shooting Rights, 
932 

Ashutaa Expedition of the Geological Museum of the 
Leningrad Academy, Materials Collected by the, 
M. Netbourg, 831 

Asiatic Birds in Alaska, H. 8. Swarth, 379 
Aslib Directory : The, a Guide to Sources of Specialised 
Information In Great Britain and Ireland. Edited by 
G. F. B&rwick, 158 

Asoka (Goekwad Lectures), Prof. R. Mookerji, 801 
Asporgillomycosis of Bees, Concerning, K. Toumanoff, 
408 

Aspergillus oryxes. Enzymes of, K. Oshima, 492 
Assimilation and Petrogeneais : Separation of Ores from 
Magmas, J. Stansfield, 804 

Association of Special Libraries and Information Bureaux, 
Oxford Meeting of the, 405 
Asteroids, Families of, Prof. K. Hirayama, 71 


ASTRONOMICAL NOTES. 

Comets: 

The Orbit of Comet Peltier-Wilk, 34 ; The Approach of 
Comet Pons-Wmaeoke to the Earth in June 1927, 
Dr. R. T. A. Inhe** 490 j Comets, 823; Taylor’s 
Comet, Reimnuth, 743 j New Comet, 856; Forbes’s 
Cornet, J>r. A. G. I). Crommelin, 936 
Instrument*; 

Telescopes of the Future, Prof. G. W. Ritchey, 34 
Meteors: 

The Degree of Accuracy of Meteor Observations, A. 
King, 217 j August Meteors of 1928* W. F. Denning, 
287 1 Meteors and Meteorites, A. R. Hinks, 416; 


Meteor of Sept. 9, W. F. Donning, 453 ; September 
Fireballs, 585 ; The Leonid Meteors, Prof. H. ohaplcy, 
743 ; The Groat Fireball of Sept. 30, W. F. Denning, 
743 ; Tho Leonid Meteors of 1928, W. F. Denning, 856 
Observatories : 

Reports of the Cambridge Observatories, 142 ; Publica¬ 
tions of Bergedorf Observatory, 900 
Planets : * 

Mercury a Morning Star, 108; Saturn’s Satellite 
Hyperion, J. Woltjer, Jr., 183; Conjunction of 
Uranus and a Star, 453 ; The Transit of Mercury in 
November 1927, J. P. Lagrula, 490; The Planet 
Mercury, L. Rudaux, 549 ; Minor Planets, 585 ; The 
Rotation Period of Neptune, J. H. Moore and D. H. 
Menzel, 063 ; Photographs of Venus, F. E. Ross, 663 ; 
Disturbances on Jupiter, Rev, T. E. R. Phillips, 743 
Stars : 

Mira Variables and the Millikan Rays, A, Corlin, 71 ; 
Families of Asteroids, Prof. K. Hirayama, 71; A 
General Catalogue of Stellar Parallaxes, Prof. F. 
Schlosinger, 108; t Auriga*, P. Doig, 217; Lick 
Observatory Catalogue of Radial Velocities, 217 ; The 
Spectrum of Mira Ceti, F. K. Baxandall, 252 ; Inter¬ 
stellar Calcium, Dr. O. Struve, 252 ; Betelgeuse and 
An tares. Dr. Spencer Jones, 287 ; What becomes of 
the Starlight ? Prof. H. N. Russell, 327 ; Double 
Stars measured at Johannesburg, W, H. Van Den 
Bos, 327 ; A New Star Catalogue from Observations 
with tho Greenwich Altazimuth, 378 ; The Melbourne 
Astrographic Catalogue, 378 ; The Orbit of Zeta 
Herculis, E. Silbemagel, 416; The Period of the 
Variable Star TT Hydne, Dr. H. E. Wood and Prof. E. 
Hertzsprung, 623 ; The Companion of Sirius and the 
Einstein Spectral Shift, J. H. Moore, 623 ; The Orbit 
of fi Herculis, E. Silbemagel, 063; Determinations 
of Radial Velocities at the Cape, 856; Nova in 
Messier, 33, 900; Cape Catalogue of 4509 Stars, 974 
Sun : 

The Curve of Sunspot Activity. S. Oppenheim, 34 ; Solar 
Hydrogen Filaments, 7 I ; Recent Solar Activity, 142 ; 
Magnotic Storms and Sunspots, W. M. H. Gnaves and 
H. W. Newton, 183 ; A Recent Large Sunspot, 453; 
A Big Sunspot, 549 ; A Recent Sunspot, 783 ; The 
Eclipse of May 9, 1929, F. J, M. Stratton, 783 ; Tho 
Total Solar Eclipse of Oct. 22, 1930, 900 ; A Naked - 
eye Sunspot, 936; Character Figures of Solar 
Phenomena, 974 
Miscellaneous : 

Magnotic Storm and Aurora, 108 ; Photography of 
Faint. Nebulosities, F. E. Ross, 142 ; Jahresnericht 
dor Hamburger Stemwarte in Bergedorf, 1928, 490 ; 
Einstein and Relativity, R. D. Carmichael ; A. M. 
Robertson, 585 ; The Indebtedness of Greek Astro¬ 
nomy to Babylon, Dr. J. K. Fotheringham, 783; 
Use of the 24-hour Day, 936 ; Mathematical Tables, 
Dr. L. J. Comrie, 974 


Astronomical Union, International, Leyden Meeting, 
149 

Astronomische Gesellschaft. Meeting of the, in Heidelberg, 
214 

Astronomy : and Cosmogony, Sir James Jeans, 159 ; The 
Fundamentals of. Prof. 8. A. Mitchell and Dr. C. G. 
Abbot, 532 

Astrophysics, Theoretical, Prof, S, Roaseland, 159 
Asymmetrical Lenses, Tho Primordial Coefficient* of, 
T, Smith, 116 

1* Atlantico e le due Americhe, II mio volo at traverse, 
Col. F. da Pinedo, 536 
Atmosphere, The Upper, J. Bartels, 73 
Atmospheres, The Rdle of tho, in the Oecultations of the 
Stars : by the Planets, C. Fabry, 909 ; having an 
Apparent Sensible Diameter, C. Fabry, 945 
Atmospheric: Extinction at Rome, E. Bianohi, 299; 
Oscillations Shown by the Microbarograph, N. K. 
Johnson, 908 ; Oxygen Bands, Interpretation of the. 
Electronic Levels of the Oxygen Molecule, Dr. R, 8. 
Mulliken, 505 ; Ozone, The Nocturnal Variations of, 
D. Chalonge, 262; Pollution, Report on, 902; 
Potential Gradient, R. A. Watson, 254 





XXX 


Title Index 


r Nature, 

L February 10, 1929 


Atom : The Average Life Period of an. Dr. J. H. J. Poole, 
960 ; Sir James Jeans, 961 ; The Statistical Deduction 
of Certain Properties of the, Calculation of Rydberg’s 
Correction for the S terms (3), E, Formi, 401 
Atomic : Magnetism, Prof. K. Honda, 858 ; Moments, 
The, P. Weiss and G. Ftfox, 945 ; Volume Relations 
in Certain Isomorphous Series, On, A. F. Hallimond 
(3), 80 

Atoms, Grouping of, The Phenomenon of, for Emanations 
and for Mixtures of Radioelements, Mile. C. Chamid, 262 
Audion, the Photo-electric Phenomenon of the, Q. Majo* 
rana, 754 

f Aurigtc, P. Doig, 217 

Aurora. The, and its Spectrum, Prof. J. C. McLennan 
(Bakerian Lecture), 38 

Aurora* and Magnetic Storms. The Ultra-violet Light of 
the Sun as the Origin of, Prof. S. Chapman, 921 
Auroral Display of ,Julv 7, The, Prof. H. B. Lemon, 167 
Australia : Entomological Research in, 285 ; Pasture and 
Stock Problems in. Dr. J. B. Orr and Sir Arnold 
Theiler, 32 ; Rainfall of. 551 ; Sir John Russell's 
Tour in. 377 ; The Fisheries of, 458 
Australian : Asilida\ A New Classification of, G. H. Hardy 
(3), 1019 ; Bornbyliidie (Diptcra), A Revision of the, 

F. H. S. Roberts (1), 118 ; (2), 714 ; Diptera (No. 14), 
,T. R. Mallooh, 387 ; (No. 15), 499 ; Erirlnnides (Curculi* 
onidae), Now Species of, A. M. Lea, 499 ; Lycaonida*, 

G. A. Waterhouse. Part 0,714; Physicists, Conference 
of, 747 

Austria’s Water Power, 548 

Autoxidation and Antioxygen Action, C. Moureu, C. 

Dufraiase, and M. Badoche, 225, 335, 984 
Auto-electronic Discharge, The Effect of Temperature on 
the, N. A. de Bruyne, 866 
Aviation, Address on, Sir Samuel Hoare, 704 
Axolotl, Transplantation of Regenerated Extremities of, 
V. Lodyzhenskaya, 227 

Azilian Station in Ari&ge, An, Ida Vaillant-Couturier Treat 
and P. Vaillant-Couturier, 744 


£-Lyr», The Curve of Light- and Elements of the Photo¬ 
metric Double Star, A. Dan j on, 425 
^-particles, The Velocity Distribution of, after Passing 
through Thin Foils, P. White and G. Millington, 789 
/3-rays, Apparent Evidence of Polarisation in a beam of, 
R. T. Cox, C. G, Mcllwraith and B. Kurrelmeyer, 558 
Bacillus \ coli , The Toxic Index of the Strains of, H. 
Vincent, 945; tumefaciens, Smith and Townsend, 
Action of Strong Doses of y-rays on, V. Rivera, 035 
Bacon, Roger, The Cipher of, Prof. W. R. Newbold. 
Edited, with Foreword and Notes, by Prof. R. G. Kent, 
503 

Bacteria, Vitality of, Comparative Study of the Action of 
Urea and of Thiourea on the Development and, 
E. Nicolas and J. Lebduaka, 226 
Bacterial : Numbers in Soil, The Estimation of, by Direct 
Counts from Stained Films, P^ H. H. Gray and H. G. 
Thornton, 400; Proteolytic Enzymes; The Action of, 
the Influence of pH on Proteolysis, Moyoho, 909 
Bacteriological Nomenclature, The Bulletin of Hygiene 
and,141 

Baikal Fauna, The Origin of the, O. Vereschagin, 830 
Bakelite, Coloured, Action of Light on, D. Murray, 845 
Bakerian Lecture, The, Prof. J. C. McLennan, 38 
Bakhshall Manuscript: The, a Study in Medieval Mathe- 
matics, G. R. Kaye, 038 

Baltic Sea, Connexion of the Basin of the, with that of the 
River Volga during the Postglacial Period, S, A, 
Jakovlev, 191 

Band and Emission Spectra, Some, 747 
Bands in Absorption of Light and Emission from Solid 
Bodies, Theoiy of the Form of the, F. Urbach, 946 
Bonks, Bart., Sir Joseph, 815 
Barkhaxn Manor, Pittdown, Excavations at, 286 
Barnacle, The Secret of the, 075 

Barnacles in Nature and in Myth, E. Heron-Allen, 076 
Bartol Research Foundation, Work of the, 661 
Bateson, William, F.R.S., Naturalist: his Essays and 
Addresses ; together with a Short Acommt of his Life, 
Beatrice Bateson, 339 


Baths, Public, Bordas and Neveu, 593 
Batraohians, The Maturation of the Eggs of, E. BataiUon, 
793 

Batteries Contradicting the Second Law of Thermo¬ 
dynamics, New Researches on, V. Karpen, 498 * 
Bayer Alumina, Thermal Decomposition of, N. Parravano 
and G. Malquori, 1018 

Beam Radio and Submarine Cable Services, The Forma¬ 
tion of a 1 Communications * Company in connexion 
with the, 213 

Boar River Migratory Bird Refuge Bill signed by President 
Coolidge, 853 

Beaver in Denmark, The, M. Degerb^fl, 580 
Boor’s Law, The Relation of Hydrolysis to the Validity of, 
R. C. Gibbs and 0. V. Shapiro, 910 
Beit : Fellowships for Scientific Research : elections to, 
151 ; Award of a, to E. C. 8. Mogaw, 223 ; Memorial 
Fellowships for Medical Research, Appointment of 
Lord Rayleigh as a Trustee of the, 899 ; Elections to, 
105 

Belgian Telegraph and Telephone Administration, Pro¬ 
posed New Constitution for, 790 
Bemriore Estate, Argyllshire : Gift of the, to the Nation 
by H. G* Younger, 105, 375 ; Possibilities of the, 
Prof. E. P. Stebblng and others, 972 
Benzene : The Crystalline Structure of, E. U. Cox, 401 ; 
Ring, The Structure of the, K. Ixmsdale (ndc Yardley), 
810 

Bergedorf Observatory, Publications of, 900 
Bergen, The Geophysical Institute at, Prof. D’Aroy W. 
Thompson, 98 

Beryllium and Magnesium, the Fluorides of. The Band 
Systems of, Dr. W. Jevons, 748 
Beta vulgaris , Humification of Cellular Membranes in, 
K. Savelli, 427 

Botelgeuse and Anfcaree, Dr. Spencer Jones, 287 
Beth-Phclet, Sir Flinders Petrie, 253 
Bibliography ; An Eclectic, Dr. W. Clark, 520; Inter¬ 
national Institute of, Annual Meeting at Cologne, 
Dr. S. C. Bradford. 710 

Bienen, Aus dem Leben der, Prof. K. v. Frisch, 080 
Bimolocular Reactions in Solution, The Velocity Co¬ 
efficient for. Prof. D. H. Peacock, 131 
Biochemical Discoveries, Recent, in relation to Pharmacy, 
R. R. Bennett, 139 

Biochemistry, Aids to, Dr. E. A. Cooper and S. D. Nicholas, 
993 

Biographv in American Science, 234 
Biological : Assay, Methods of, Dr. J. H. Burn, 471 ; 
Principles, On Some, Dr. C. G. J. Petersen, 68, 117; 
Research, On Co-ordinated, Dr. J. H. Orton, 311 
Biologic, Ergebnisse der, Herausgegeben von K. v. Frisch, 
K. Goldsohmidt, W. Ruhlond und H. Winterstein, 
Zweiter Band, 309 

Biologischen Arbeitsmethoden, Handbuch der, Heraus¬ 
gegeben von Prof. E. Abdcrhalden. Lief. 246. Abt. 
2. Teil 2, Heft 0, 957 

Biologorum, Index, Edidit G. C. Hirsch. Editio Prizna, 01 
Biology, Modem : A Critic of, 500 ; a Review of the 
Principal Phenomena of Animal Life in relation to 
Modem Concepts and Theories, J. T. Cunningham, 
508 

Bird : Life, Effect of Drought upon, F. L. Berney, 328 ; 
Malaria, Three Species of, E. Hartman, 560 ; Sanctu¬ 
aries, Royal Parks, Annual Report of the Committee 
on, 326 

Birds : and Beasts : of the Greek Anthology, N. Douglas, 
987 ; of "the Roman Zoo ; Some Observations of a 
Lover of Animals, T. Knottnerus-Meyer. Translated 
by B. Miall, 392; at Sea, E. M. Nicholson, 901 ; at 
the Nest, D* Dewar, 958 ; Foreign, established in 
North America, J, C. Phillips, 184; of Brasil, E. G. 
Holt, 109 ; of Ceylon, Coloured Plates of the, G, M, 
Henry. With a Short Description of each Bird by 
W. E. Wait* Part L 680; of Dar-es-Saloara, Notes 
on some, Cecily J. Buggies-Brise, 644; of the Malay 
Peninsula, M. C, Robinson. Vol. 1 : The Commoner 
Birds, 49 : of the Ocean ; a Handbook for Voyagers, 
W. B. Alexander, 958; Reproductive Rhythm-in. 
Prof. W. Rowan, 11; The Origins of, Dr. P. K; Lowe, 
35 ; Trpmatodes of, E, Linton, 500 




Nafitr*, 

February 16, I020_ 


Title Index 


XXXI 


Birmingham ; Museum ; and Art Gallery, Gift to, by Sir 
George H. Kenrick, 780; Natural History Depart¬ 
ment, Exhibit of Flightless Birds, 488 ; University, 
The Huxley Lecture for 1929 to be delivered by Sir 
Humphry Holleston; the James Watt fellowship 
awarded to D. Watson, 791 ; Dr. L. G. Parsons 
appointed professor of infant hygiene and diseases 
of children ; Grant for Laboratory" for Tissue Culture, 
980 

Bismuth, Crystallisation of, An Influence of X-rays on the, 
A. Hostagni, 426 

Bison, Transference of, in Canada, 178 
Bituminous Coal, Seooud International Conference on, 972 
Black, Joseph, The Bicentenary of, 59 
* Black Lye * of Wood Pulp, Utilisation of, Dr. E. L. 
Rintnan, 451 

1 Blanc ’ Alumina, N. Parravano and V. Montoro, 754 
Blood : -Groups in Man, The Existence of Four, O. 
Thomsen, 154 ; The Compounds participating in the 
Composition of the Residual Carbon and Residual 
Nitrogen in, especially in the Oxyprotein Acids, O. 
Deutschborger, 154 ; The Respiratory Function of 
the. Prof. J, Barcroft. Part 2 : Hemoglobin, 530 ; 
-vessels of the Human Skin, The, and their Responses, 
Sir Thomas Lewis, 5 

‘ Blossom-wilt 1 of Apple Trees and 4 Wither-tip ’ of Plum 
Trees, C. Boyle, M. Murphy, and H. A. Cummins, 153 
Bodily Locomotion, The Influence of, in Separating Man 
from the Monkeys and Apes, Prof. H. F. Osborn. 104 
Boiler Plates, The Embrittlement of, S. W. Parr and F. G. 
Straub, 668 

Books in Public Elementary Schools, 791 
Boric Acid Anhydride an a Drying Agent, ,T. H. Walton, 
and C\ K. Rosenbaum. J 80 

BOmstoins Leitfaden der Wetterkunde. In vierter Aufiftge 
lieu bearbeitet. von W. Bruckmaim, 9 
Boron : Compounds in Vegetable Products, Occurrence 
and Determination of, A, S. Dodd, 982; in the Sun, 
The Spectroscopic Proof of the Pregenoe of, S. B. 
Nicholson and N, G. Perrakis, 82; The Atomic 
Weight of, A. Causen and Prof. W. E. S. Turner, 977 
Borough Polytechnic, F. H. Reid pointed head of the 
engineering and building trade department, 114 
Botanic Terms : A Glossary of, with their Derivation and 
Accent, Dr. B. Di^ydon Jackson. Fourth edition, 534 
Botanical Society and Exchange Club, Report for 1927, 660 
Botany Really Means: What, Twelve Plain Chapters on 
the Modem Study of Plants, Prof. J. Small, 604 
Boundary Conditions and the Limits of Correlation, The 
General Expression for, J. R. Thompson, 908 
Bovine Piroplaemosis due to ThaiUriu diapar , The Bio¬ 
logical Conflict against, E. Sergent, A. Donation, L. 
Parrot, and F. Lestoquard, 498 
Brachiopod Morphology and Genera (Recent and Tertiary), 
Dr. J. A. Thomson, 472 

Bracken, Extermination of, Dr. W. G. Smith, 976 
Bradford Technical College, Prospectus of the, 459 
Brain : from Ape to Man, The : a Contribution to the 
Study of the Evolution and Development of the 
Human Brain, Prof. F. Tilney. With Chapters on the 
Reconstruction of the Gray Matter in the Primate 
Brain Stem, by Prof. H. A. Riley. In 2 volumes, 528 ; 
The Phosphatides and Galaotosides of the Petrol 
Ether Fraction of the, in Progressive Paralysis and in 
Cachexy, K. Singer, 101 ; Tho Physiological and 
Pathological Chemistry of the, K, Singer and O. 
Deutschberger (2), 191 

Branched Circuits, Time Constants of, Dr. A. Russell, 255 
Briquetting Coal, A Method for the Partial Dehydrogena¬ 
tion oi Certain Hydrocarbons to render them More 
Suitable for use in, A. L6aut4 and G. Dupont, 82 
Bristol University, Sir James Jeans to deliver the first 
Henry Herbert Wills Memorial Lecture* 69 ; Confer - 
ment oI a doctorate on E. J. Holmyard, 77 
British i Aquarists’ Association Exhibition, 181 ; Associa¬ 
tion: The Glasgow Meeting Of the, 247, 291, 320, 
44)7 ; Presidential Address, sir William Bragg, 353 ; 
Summaries of Addresses of Presidents of Sections, 
364 * 372 J Arrangements for Meeting in South 
Africa in 1929, 375; Election of Council and 
Officers, 412; The South Africa Meeting of the, 


1929, 963 ; Boot, Shoe and Allied Trades Research 
Association, Reception and Dinner, 898 ; Cast Iron 
Research Association, Annual Report of the, 854 ; 
Chemical Manufacturers, Association of, Annual 
General Meeting of the, 139 ; Coal Industry, The 
Economic Condition of the, Lord Melchett, 898; 
Crabs : Larva? of. Dr. M. V. Lebour, 491 ; The 
Identification of, M. Perkins, 254; Dyestufta Cor¬ 
poration, Ltd., resignation of Dr. E. F. Armstrong, 
182 ; Garden Flora, A, Lieut.-Col. J. W. C. Kirk, 92 ; 
Horological Institute, The Gold Medal of the, pre¬ 
sented to Sir Frank Dyson, 620 ; Industries Fair, The, 
631 ; Industty, Fifty Years of. Sir George Sutton, 
898 ; Institute of Philosophical Studies, Annual 
Report of tho, 106 ; Journal of Actinotherapy, B. D. H. 
Watters appointed science editor of the, 822 Nov. 
issue, 1007 ; Journal of Physiological Optics, The, 377 ; 
Lepidoptera, A Revised Handbook of, E. Moyriek, 
469 ; Midwifery from 1650 to 1800, The History of, 
the Fitz-Patriak Lectures for 1927, delivered before 
the Royal College of Physicians of London, Prof. 
H. R. Spencer, 875 ; Mosquito Control Institute, 
Reports of the, 249 ; Motor and Allied Manufacturers, 
Research Association of. Report of the, 414 ; Musoum 
(Natural History) : Additions to Zoology Department 
of tho, 182 ; Exhibit to illustrate the Fluorescence of 
Minerals, 250 ; Recent Additions to the, 705, 855 ; 
Patent System, Reform of the, Report on the, 706, 
757 ; Rainfall, 1927, 678 ; Rubber and Tyre Manu¬ 
facturers, Research Association of. Library Catalogue 
arid Summary of Current Literature of the, 820; 
School at Athens, The Annual of the. No. 27. Session 
1925 1926, 202; Sheep, The Distribution of, J. E. 
Nichols, 707 

Brittany, The Importance of the Phenomena of Soli- 
fluction in, during tho Quaternary Period, Y. Milon 
and L. Dangeard, 297 
Brno, Moravia, Exhibition at. 414 
Broadcast English I., A. Lloyd Jones, 449 
Broadcasting and the School, 301 
Bronze Age and Later Burials at Dunstable, 664 
Brown Rot of Fruits and Associated Diseases in Australia, 
T. H. Harrison (1), 499 

Buchan prize of the Royal Meteorological Society, Award 
of the, to Dr, H. Jeffreys, 1007 
Budapest Academy of Sciences, The Bequest of Count 
Vigyazo to the, 416 

Buddhism in Pre-Christian Britain, D. A. Mackenzie, 
396 

Bufumbira Volcanic Rocks, W. 0. Simmons, 380 
Building Materials, Effects of Moisture Changes on, R. E. 
Strodling, 709 

Bulgaria, The Nomadic Companies of Market-Gardeners 
of, 250 

Buprestid, A New, from Australia, A. Thery, 1019 
Burma, Ancient Volcanoes of. Dr. H. L. Chhibber, 666 
Busk studentship in Aeronautics, Award of the, to J. J, 
Green, 189 

Butterflies and Moths, British, 469 


Cable and Wireless Communications of the World, The, 
F. J. Brown, 605 

Cadmium : -silver Alloys, X-ray Analysis and Crystalline 
Structure of, G. Natta and M. Forri (3), 117 ; Sulphide, 
The Solubility of, in Hydrochloric Acid, M. Aumeras, 
82 

Ceesium : and Nuclear Rotation, Hyperfine Structure in 
the Arc Spectrum of, 1). A. Jackson, 829, 939; 
Atomic Weight of, the late Prof. Richards and M. 
Francon, 493 

Cain ; or. The Future of Crime, G. Godwin, 605 
Cainozoio of Victoria, Australia, Correlation of the, F. 
Chapman, and others, 938 

Calamoichtkya ; Alimentary and Respiratory Systems of, 
O, L. Purser, 824 ; calabaricus, J. A. Smith (1), G. L. 
Purser, 81 

Calc him : Blood-level, The Effect of Extracts of the Supra 
’ renal Cortex on the, L* Mirvish and L. P. Bosnian, 461; 
Tile Effect of Testicular Extracts on the, L. Mirvish 
and L. P. Bosnian, 461 ; Interstellar, Dr* O. Struve, 



XXX11 


Title Index 


f Xatwrt, 
iFtbrnary 16, ltt3» 


252 ; Nitride, P. Dutoit and A. Hchnorf, 425 ; Stron¬ 
tium, and Barium, The Preparation by Electrolysis 
of the BoricDa of, L. Andrioux, 82 ; Carbonate Hcxa- 
hydrate, The Kinetics of the Decomposition of, B. 
Toploy and J. Hume, 79 

Calcul dc« coordonn6cs g<Wi6aiques, For mules pratiques 
pour le, Lt.-Col. E. Benoit, 1014 

Calendar : of Customs and Festivals, 41, 78. 115, 152, 190, 
224, 200, 206, 334, 3N5, 423, 460, 497, 557, 592, 633, 
670, 713, 752, 792, 828, 864, 907, 943, 981, 1016; 
Reform, Progress of, 30 

California, Natural Steam Power in, Dr. E. T. Allen and 
A. I,. Day, 17 

Calorimeter. The Modern, Dr. W. P. White, 569 

Calorimeters, ('ontinuously Recording, for Oak Tenting, 
178 

Cal ton Hill (Dor by shire), The Volcanic Complex of, S, 1. 
Tomkeiefl', 81 

Cambrian Fossils from California, C. E. Rosser, 587 

Cambridge: Observatories, Reports of the, 142; Philo¬ 
sophical Society, election of officers, 782 ; University : 
Dr. H. S. Carslaw elected to a supernumerary fellow ¬ 
ship and Dr. K. C. Stoner to a research fellowship at 
Emmanuel College; Dr. H. Godwin re-elected to a 
research fellowship at Clare College ; Dr. P. I. Dee 
ejected to a Taylor research fellowship at Sidney 
♦Sussex College : G. F. C\ Gordon reappointed super¬ 
intendent of the engineering workshops and L. G. P. 
Thring reappointed superintendent of the drawing 
office ; J. D. Solomon awarded the Darkness scholar¬ 
ship in geology ; K. M. N. Paterson awarded the 
Wiltshire prize in geology; S. Clay and J. It Har¬ 
man awarded Frank Smart prizes in botany and 
zoology, 40 ; Dissertations approved for the Ph.D., 
M.Se., and M.Litt, degrees, 259 : R. B. Braithwaite 
appointed University lecturer in moral science ; 
T. R. B. Sanders, University demonstrator in engin¬ 
eering ; I), H. P. Murray elected Berm W. Levy 

student in biochemistry ; Mias W. L. P. Sargent and 
G. R. Godge "awarded Goldsmiths' Company senior 
studentHhipH, 333; offer of a gift by the International 
Education Board of the Rockefeller Foundation, 556, 
632; W. L, Edge and N. A. do Bruyne elected fellows of 
Trinity College, 591; resignation of Prof. H. F. NewaJJ, 
632 ; C. Warburton reappointed demonstrator in 
medical entomology ; Miss A. S. Dale elected Michael 
Foster research student in physiology, 712; Annual 
Report of tike Board of Research Studies ; W. H. 
MeCrea elected to an Isaac Newton studentship, 751 ; 
Dr. T. I). Cockcroft elected a fellow of St. John’s 
College ; acceptance of the offer of a gift by the Inter¬ 
national Education Board, 791 ; T. R. Parrington 
appointed Strickland curator in' the Museum of 
Zoology ; l)r. W. A. H. Rushton awarded the Gedge 
prize for physiology ; F. H. Woodward elected a fellow 
of Selwyn College ; 8. M. Man ton awarded a grant 
from the Balfour fund ; F. J, M. Stratton elected 
professor of astrophysics, 827 ; J. F. Cameron elected 
master of Gonville and Caiufi College, 863 ; C. H. 
Waddington awarded the Arnold Gerstenberg student¬ 
ship ; H. Gainsborough awarded the Raymond 
Horton-Smith prize ; gift by the Goldsmiths 5 Com¬ 
pany. 906 ; A. F. R. Wollaston re-elected fellow and 
tutor of King’s College ; Prof. S. Chapman appointed 
Rouse Ball lecturer in mathematics ; A. S. Besieoviteh 
appointed Cayley lecturer in mathematics, 906; Gifts 
for, 941 

Camera Clara, A New Stand for Drawing in a, M. Minod, 
426 

Canada : North of Fifty-six Degrees, E. M. Kindle, 215 ; 
Plants of, The, Post and Present, Prof. A. H. R. 
Buffer, 75 ; Royal Society of, The Winnipeg Meeting 
of the, 75 ; election of Monseigneur C. Roy as presi¬ 
dent for 192H-29, 76; Thistle, Control of/Aslander, 
824 

Cancer : and Tmpurity of Races, G, Brunelli, 635 ; of the 
Breast, Results of Operations for. Dr. Janet Lane- 
Claypon, 707 ; Problems, 172 ; Research, Dr, J. A. 
Murray, 978 

Cane Sugar, The Synthesis of, Dr. E. F. Armstrong, 
578 


Canine Distemper, Research Work on, Dr. P. P. LftidUw 
and G. W. Dunkin, 896 

Cape : Catalogue of 4509 Stars, 974 ; Peninsula Anura, 
The Habits and Life Histories of some, J. H. Power 
and W. Rose, 297 

Capillarity, Theories of, N. K, Adam, 199 
Capreolu#, The Seasonal Variations in the Hairs of, K. K. 
Flerov, 946 

Capsiaus and Badarians, Prof. V. Gordon Childe, 288 
Carbon ; Dioxide, Production of, by Fermentation, F. 
Stockhausen and F. Windisch, 780 ; Disintegration 
of, The, H. Pettersson, 220 ; Monoxide : and Hydro¬ 
gen, On tho Chemical Reactions of, after Collision 
with Electrons, A. Caress and Dr. E, K. Rideal, 42 ; 
and Nitrous Oxide, The Thermal Conductivities of, 
H, Gregory and C. T. Archer, 753 ,* Combustion, Prof. 
IV. A. Bono and others, 786; from Gas Fires, 74; 
Influence of Steam anti of Hydrogen on the Burning 
of. Prof. H. B. Dixon, 805 ; -Nitrogen Ratio in Wheat, 
Tho. Phyllis A. Hicks, 150 ; Steel, Quenched, X-rav 
Studies of tho Structure of, G. Kurdumoff and E. 
Kaminsky, 475 ; Tetrachloride, The Sorption of, at 
Low Pressures by Activated Charcoals, R. Chaplin, 827 
Carbonisation : Process, The, 145 ; Tests, 938 
Carijita heaumonti Reds in Baluchistan, Prof. H. DouviJUL 
552 

Carnegie ; Endowment for International Peace, Report 
for 1927, 632 ; Foundation for the Advancement of 
Toaehing, Twenty-second Annual Report, 259; 
United Kingdom Trust. Fourteenth Annual Report, 
259 

(-artesian Diver Experiment, A., Prof. J. Satterly, 97 
Cartographical Lettering, The Development of, Oapt. J. G. 
Withvcombe, 819 

Caspian ; Fauna, A New Find of Mediterranean Elements 
in the, V. V. Bogadev, 426; Sea, Fauna of the, The 
Origin of Northern Elements in the, L. Berg, 263 
Cuss Technical Institute, Department of Petroleum 
Technology, Report of the, 223 
Catalysis : by Water, Prof. R, W. Wood and Dr. Gaviola, 
330 ; Homogeneous, Dr. E. K. Rideal, 689 ; Industrial, 

S. J. Green, 802 

Cathode: Phenomena, Prof. Gffntherschulze, 180; Rays: 
Diffraction of: Prof. 0. P. Thomson (2), 43; by 
Calcite, 8. Nishikawa and 8. Kikuohi, 726; by Thin 
Celluloid Films, A, Reid, 43; by Thin Films of 
Qppper, Silver, and Tin, R. Ironside, 43 ; Scattering 
of. The, B. F. J. Schonland, 43 
Cattle, A New Lethal Factor in, Mohr and Wriedt, 218 
Catty brook, near Bristol, The Carbonifercms Section at, 
Stanley Smith and Prof. 8. H. Reynolds, 982 
Caudina, Researches on the Holothurian, J. Muller, S. 
H6za, L. Tao, 786 

Cell Nuclei, Living, The Staining of, A. Paltauf, 1019 
Celluloid Stained with Malachite Green, Action of Light on, 
Lord Rayleigh, 645 

Cellulose : Acetate, K. Atsuki, R. Shinoda, and V. Tanaka, 
290 ; Determination of, by Oxidation with Chromic 
Acid, Constance Birtwell, B, P. Ridge, 903 ; in the 
Soil, Tho Oxidation of, 8. Winogradsky, 401 
Celtic and Anglo-Saxon Medicine and Pharmaceutical 
Practice, Dr, C. Singer, 67 

Cemontite, Conditions of Formation of, 0. Charpy and P. 
Pingault, 830 

Ceramics: Clay Technology, Prof, H. Wilson, 643 
Ceramic Tests and Calculations, Prof. A. I. Andrews, 
541 

Ceratodu* (Kpiceratodu# foreteri ), On the Life-History of, 

T. L. Bancroft, 387 

Cerium Boride, The Preparation and Properties of a, L. 
Andrieux, 226 

Charcoal, The Expansion of. Accompanying Sorption of 
Gases and Vapours, Prof. D, H. Banghaifi and Noaun 
Fakhoury, 081 

Chardonnet, a Monument to. Unveiled, 249 
Chaucer’s Physician and his Forbears, Dr. H- H. Bashford, 
251 * 

Cheddar; Cave, Plant-growth in a, L. H. Matthews and J- E. 
Hamilton, 902 ; Caves, Recent Excavations at the, 
R. F. Parry, 735 
Chelovek f part I, 000 




Nature, 

Ftbruotry lrt, IM& 


Title Index 


XXXlll 


Chemical : Affinity, L. J. Hudleston, 201; Analysis in 
the Public Service, 067 ; Change, The Mechanism of, 
Prof, T, M. Lowry and O. G. Owen (1), 42 ; Constitu¬ 
tion and Rotatory Power, (3), S. Berlingozzi, 754 ; 
Encyclopedia; an Epitomised Digest of Chemistry 
and its Industrial Applications, C. T. Kingzett. 
Fourth edition, 471 : Engineering, Prof. W\ E. 
Gibbs, 006 ; Equilibrium in the Vapour of a Mixture 
of Paraffins and Unsaturated Hydrocarbons, Prof. 
H. A. Wilson, 753 ; Foots and Phraseology, 471 
Chemic ; allgemeinen, Handbuch der, Herausgegeben von 
Prof. P. Walden und Prof. C. Druckor, Band 5, 30H ; 
Anorgonische, Prof. R. Schwarz, 534 ; Optische 
Methodon der, Prof. F. Weigert, 877 ; phvsikahscheu, 
Lehrbuoh der. Prof. K. Jellinok. Ftinf B&ndo, Zweito 
Aufiagc. Band 1 und Band 2 Lief. 4, 523 
Chemist and Teacher, Some Addresses at Recent Public 
Conferences from the Points of View of the, l)r. H. H. 
Hodgson, 7H1 

Chemistry: American, Annual Survey of. Vol. 2, (Milted 
by C. J. West, 8 ; An Introduction to, for Lower 
Forms of Secondary Schools, J, Morris. 202 ; Applied, 
005; Colloid, in Great Britain and Abroad, 269; 
Contemporary Developments in, 724 ; Inorganic : 
A Text-book of, edited by Dr, J. Newton Friend. 
Vol. 10 : The Metal-Amminos, Miss M. M, J. Suther¬ 
land, 535; ami Theoretical, A Comprehensive Treatise 
on, Dr. J, W. Mellor. Vol. 8, 525 ; Institute? of, 
institution of a Podler scholarship, 480 ; Literature 
of, A Guide to the, E. J, Crane and Prof. A. M. Patter* 
son, 91 ; Physical : and Biology, Prof. F. G. Donnan, 
905 ; and Biophysics ; for Students of Biology and 
Medicine, Prof. M. Steel, 269 ; Elementary, adapted 
from <l A Treatise on Physical Chemistry,” Prof. 
H. S, Taylor. 523 ; Introduction to. Sir James 
Walker. Tenth edition, 523 ; Mathematical Prepara¬ 
tion for. Prof. F. Daniels, 202 ; Text-books of. Prof. 
T. M. Lowry, 523 ; Theoretical and Experimental, 
Dr. J. C. Crocker and Dr. F. Matthews, 523 ; Physio¬ 
logical, Introduction to. Prof. M. Bodanskv, 165 
Chick, the Otic Vesicle of the. Development in ititro of. 
Dr. Honor B. Fell, 551 
Chilean Earthquake of Dec. 1, The. 897 
C'himiohe, I^e grandi Industrie, Gii acidi inorganici : sol- 
forico, nitrico, cloridrico ; fabbricazione, macchinarie, 
impmnti. Dr. A. Aiti e Prof, H. Molinari, 509 
Chinese : Fresh-water Fishes, J. T. Nichols, 937 ; Fresco 
of T’ang Style, A, Mias Helen E. Femald, 744 ; 
Ghouls and Goblins, G. Willoughby-Mcade, 271 ; The 
Spirit World of the. 271 

Ckiroctphalm* Feeding Mechanism of. Prof. H. G. Cannon, 
624 

Chlorine, The Isotope Effect in the Spectrum of, A. Elliott. 
997 

Chloropierin, The Utilisation of, against Cochineal Insects, 
A. Pi6dalhi and A. Ballachowsky, 909 
ChlorospUnium anruyinottufn. Nutrition and Colour Forma¬ 
tion in, W. Frenzel, 1019 

Christmas; Customs and their Origins, 964; The Old- 
fashioned, Dr. C. E. P, Brooks, 967 
Chromium Nitride, The Dissociation of, G. Valensi, 425 
Chronometers, The Method of Indicating Gaining or Losing 
of, G, Tiercy, 910 

C£*-fratw-ethylenie Isomers, Determination of the Spatial 
Configuration of Two, Bourguel and Rambaud, 498 
Citronellol and Rhodinol, V. Grignard and J. Dceuvre, 461 
City and Guilds of London Institute, Report for 1927, 422 
Civil: Engineers, Institution of, Awards of the, 661 ; 
Research, Committee of, Report of the Research Co- 
ordination Sub-comm it tee, l ; Servants, Professional, 
Institution of, Resolution of the, on the Appointment 
by the Air Ministry of Assistant Surveyors, 70; 
Servioe, The Position of Scientific and Technical 
Officers in the, 717 

Civilisation Crash T Will, Lt.-Comdr. the Hon. J. M, 
Kenworthy, 197 

Clays, their Occurrence, Properties and Uses: with 
Especial Reference to those of the United States and 
Canada, Prof. R. Rise, Third edition, 537 
Clocks, The Present-day Performance of, Prof. R. A. 
Sampson. 81 


Coal ; Chemistry of, Researches on the, (5), Prof. W. A. 
Bone, L. Horton, and L. J. Tei, 753 ; Classification of, 
Prof. 8. W. Parr, 938 ; Constitution of, Prof. W. A. 
Bone, L. Horton, and L. J. Tei, 786 ; for the Market, 
Cleaning, C. Habberjam, 88 ; -washing Practice, 
Modem, R. 0. R. Minikin, 88 ; The Working of, and 
other Stratified Minerals, H. F. Bulman, 394 
Cobalt : and Nickel Chlorides, The Differential Vaso¬ 
dilating Action of, J. M. Le Goff, 225 ; Chloride, etc.. 
The Absorption Spectra of Solutions of, W. R. Brode 
and R. A. Morton, 42 ; Potassium Carbonate and 
Copper Sodium Carbonate, Heats of Formation and 
Hydration of, F. Do Carli, 1019 ; Secondary Electron* 
from, M. N. Davis, 192 ; Tervalent, Spinels of, 
Oobal tous Cobaltite and Zinc Cobaltite. G. Natta and 
M. Strada, 1019; The Co-ordination Number of, 
W. R. Buoknall and W. Ward law. 1010 
Cobra Poison, The Absorption of, and of the Diphtheria 
Toxin by Carbon, A, Boquot. 984 
Cod ((taduH rnorrhua ). Lymphatic* in the, A System of 
* Fine 1 Vessel* associated with the. R. H, Burne, 944 
Colloid : ami Physiologic Chemistry, Lecture* on the 
Biologic A«f)t*et* of, 269; Chemistry : in Groat 
Britain and Abroad, 269; Laboratory Manual of. 
Prof. H. N. Holmes. Second edition, 269 ; Symposium 
Monograph, edited by Prof. H. B. Weiser, 269 
Colloidal Granules, The Phenomena of Dyeing, A. Boutaric 
and F. lianas. 297 

Colloids : Absorbent, Dielectric Properties and the 
Structure of, N. Marincsco, 910 ; Chemical Factors 
which Determine the Fixation of, G. Spagnol, 427 ; 
Coagulation of, Critical Potential in the, by Electro¬ 
lysis, Prof, J. N. Mukherjee and S. P. Raichou- 
dburi, 960 

Colonial Empire, Development* and Opportunities in the, 
Mr. Ormsby-Gore, 932 

Colonies, Secretary of State for the. Appointments by the, 
107, 252, 452^ 661, 855, 974 
Colorado University. Annual Catalogue of, 556 
Colorimeter, A Trichromatic, with Spectral Primaries, 
W. 1), Wright. 116 

Colour : and Chemical Constitution, J. Moir, (24), 153; 

Photography, Processes of, F. J. Tritton, 687, 730 
Combustible*, the Reactivity of, C. Quillard, 297 
Combustion : Modem Views on, 19 ; of Hydrocarbon* : 
Hydroxylation and/or Peroxidation, Prof, W. A. 
Bono, 203 : A. Egerton. 204 

Comet : Now, 856: Peltier-Wilk, The Orbit of, 34 ; 
Pons-Winnecke, The Approach of, to the Earth in 
June 1927, 490 
Comets, 623 

Compton : Effect, The, and Polarisation, P. Lukvisky, 275: 
Quadrant Electrometer, Current Measurement with 
a, E. E. Watson, 866 ; Scat tering, The Polarisation 
of, according to Dirac’s New Relativistic Dynamics. 
Dr. Y. Nishinft, 843 

Condensation Hygrometer,ANew Model of,L.Martinozzi, 117 
Condenser Tube*, The Corrosion of, 787 
Condensible Gas Modifications formed under the Influence 
of Electrodeless Discharges, I)r. J. Taylor, 347 
Conifer Leaves, The Metabolism of, J. Doyle and P, 
Clinch (1 and 2), 116 

Coniform : Keys to the Genera and Species, with Economic 
Notes, H. M. Fitzpatrick, 1017 
Conifers in Great Britain, Yield of, 745 
Constant Tensors, The Conception of, in any Variety, A. 
Masotti, 299 

Constellations ; A Guide to the, Prof. S. Q. Barton and 
Prof. W. H. Barton. Jr., 723 ; The, and their History, 
Rev. C. Whyte, 532 

Contact Catalysts, The Definition of 1 Area ' in the Case 
of, Dr. F. H. Constable. 399 

Continental Drift; Prof. A. Holmes, 431 ; Theory of, a 
Symposium on the Origin and Movement of Land 
Masses, both Inter-continental and Intra-continental, 
as Proposed by Alfred Wegener, W. A. J. M. van 
Waterechoot van der Oracht. and others, 431 
, Continuous : Background, On the Distortion of the, by 
Wide Absorption Lines, Cecilia H. Payne, 118 ; 
Currents* Imperfect Contacts in, R. Audubert and 
Mile. M. Quint in, 1017 



XXXIV 


Title Index 


A'aturt, 

February 16, 1020 


Contractile Vacuole, The, E. N. Willmer, Dr. W. K. 

Slater, Prof. F. E. Lloyd, 784 
Contractions for Titles of Periodicals, A. A. Gomme, 441 ; 

Capt. R. L. Sheppard, 277, 685 
Conversion in Science : Huxley Memorial Lecture, 1928, 
Prof, G. Elliot Smith, 86 

Cook, Capt. James, The lli-ctmtenarv of the Birth of, 248, 
484 

Cook’s Third Voyage, H. Zimmermann, 740 
Copopods, New Commensal, H. R. Seiwell, 1008 
Copper : Alloys, Study of the, by the Diffraction of the 
X-rays, J. Loiseau, 226 ; and Potassium, Heats of 
Formation of Double Chlorides of, P. Agostini, 1019 ; 
and Sodium, The Double Carbonate of, F. do Carli 
and P. Agostini, 754 ; Crystals, The Thermal and 
Electrical Conductivity of, at Various Temperatures, 
W. G. Kamiuluik and Prof. T. H. Laby, 829 ; Electro¬ 
lytic, The Hygroscopic and Catalytic Properties of, 
Deposited in the Presence of Gelatine, C. Marie and 
P. Jaconet. 262 ; in Antiquity : Prof. B. W. Holman, 
998 ; Prof. C. H. Deseh, 886 ; -silicon System, The 
a-phaso Boundary of the, C. 8. Smith, 425 ; The 
Action of Mixtures of Salts on, A. Launert, 386 ; 
-tin Alloys, The Structure of the, W. Broniewski ami 
B. Hackiewicz, 909 ; Intermetallic Compounds, The 
Complex Structure of the, J. D. Bernal, 54 
Corals: On the Lower Carboniferous, R. G. S. Hudson and 
F. W. Anderson, 261 ; Responses of, to Environment, 
O. H. Edmondson, 1008 

Corpus Luteum, The. and the Cause of Birth, Dr. F. H. A. 
Marshall, 242 

Corpuscular : Propagations, Interference of, V. Ron chi, 
299 ; Theory, Prof. G. Forbes, 345, 441 
Correlation: M. E. J. Ghoury de Bray, 171 ; A. F.Dufton; 
M. K. J, Gheury de Bray, 478 


CORRESPONDENCE. 

Acceleration, C.G.S.' Unit of, Designation of the, E. S. 

Keeping, 478 ; Sir Oliver Lodge, 573 
Adders in Captivity, Birth of, Dr, N. Morrison, 683 
Adder Venom, The Immunity to, of Slow-worms, Frogs, 
and Toads, Dr. N. Morrison, 769 
Adrenal Cortex, A Function of the, Prof. Swale Vincent 
and J. H. Thompson, 998 
Adrenaline, Cress grown on, J. H. Thompson, 401 
J$gilop*, Hybrids of, Prof. J. Percival, 610 
Air, Components of, in relation to Animal Life, Prof. J. W. 
Herslioy, 684 

Algos in Sodium Phosphate Solutions, W. R. Trotter; 
Dr. W. H. Pearsall, 729 

Amateurs in Science, Work and Place of, J, T. Watte, 772 
American Oyster Pest, Uroaalpinx cinerea (Say), The 
Occurrence of the, on English Oyster Beds, Dr. J. H. 
Orton and R. Winekworth, 241 
Animal Diseases in Elizabethan Times, C. Matheson, 15 
Antimony, Sb IV, The Spectrum ui Trebly Ionised, J. B. 
Green and R. J. Lang, 242 

Araucarias, Habitats of, and Changes of Climate, W. B. 
Alexander, 730 

‘ Area,’ Definition of, in Contact Catalysis, Dr. F. H. 

Constable, 399 ; F. P. Bowden, 647 
Atmospheric Oxygen Bands : Interpretation of the, Elec¬ 
tronic Levels of the Oxygen Molecule, Dr. R, S, Mulliken, 
505 

Atom, The Average Life Period of an, Dr, J. H. J. Poole, 
960; Sir James Jeans, 901 

Aurora Borealis, Short Wave Echoes and the. Prof, C. 
Strirmer, 681 ; Dr, B. van der Pol, 878 ; Prof, E, V. 
Appleton, 879 

Auroras and Magnetic Storms, The Ultra-Violet Light of 
the Sun as the Origin of, H. B, Maris and Prof. E, O. 
Hulburt, 807 ; Prof. S. Chapman, 921 
Auroral Display of July 7, The, Prof. H. B. Lemon, 107 
Bacterial Numbers in Soil, The Estimation of* by Direct 
Counts from Stained Films, P. H. H. Gray and H, G. 
Thornton, 400 

Bakclite, Action of Light on Coloured, D, Murray, 845 
Benzene : Ring, The Structure of the, K. Lonsdale (n4e 
Yardley),8l0; The Crystalline Structure of, E. G. Cox, 401 


Bimolecular : Gas Reaction, The Velocity Coefficient of a 
Homogeneous, Dr. R. O, W, Norrish, 923 ; Reactions 
in Solution, The Velocity Coefficient for. Prof. D. H. 
Peacock, 131 

Biological Research, On Co-ordinated, Dr. J. H. Orton, 311 
Birds, Reproductive Rhythm in, Prof. W. Rowan, 11 
Cancer, Radium in, Prof, S. Russ ; The Writer of the 
Article, 242 

Carbon : Monoxide, Burning of. Influence of Steam and 
of Hydrogen on the, Prof. H. B. Dixon, 805 ; Steel, 
Quenched, X-Ray Studies of the Structure of, G. 
Kurdumoff and E. Kaminsky, 475 
Cartesian Diver Experiment, A, Prof. J. Satterly, 97 
Cathode Rays, Diffraction of, by Calcite, S. Niflhikawa 
and S. Kikuchi, 720 

Charcoal, The Expansion of, accompanying Sorption of 
Gases and Vapours, Prof, D. H. Bangham ana Nazim 
Fqjthoury, 081 

Cheddar Cave, Plant Growth in a, L. H. Matthews ami 
J. E. Hamilton, 962 

Chlorine, Spectrum of. The Isotope Effect in iho, A. Elliott, 
997 

Colloids, Critical Potential in the Coagulation of, by 
Electrolyte^ Frof. J. N. Mukherje© and S. G. Raiohou- 
dhuri, 960 

Colour Photography, Processes of, F. J. Tritton, 730 
Combustion of Hydrocarbons : The, Hydroxvlation and/or 
Peroxidation, Prof. W. A. Bone, 203 : A. Egerton, 204 
Compton : Effect, The, and Polarisation, P. Lukirsky, 
275 ; Scattering, The Polarisation of, according to 
Dirac’s New Relativistic Dynamics, Dr. Y. Nishina, 843 
Condensible Gas Modifications formed under the Influence 
of Electrodeless Discharges, Dr. J, Taylor, 347 
Contact Catalysts, The Definition of ‘ Area ’ in the case of. 
Dr. F. H. Constable, 399 ; F. P. Bowden, 647 
Contractions for Titles of Periodicals, Capt. R. L. Sheppard, 
277, 685 ; A. A. Gomme, 441 

Copper : in Antiquity, Prof. B. W. Holman, 998 ; -Tin 
Intermetallic Compounds, The Complex Structure of the, 
J. D. Bernal, 54 

Corpuscular Theory, Prof. G. Forbea, 345, 441 
Corpus Luteum, The, and the Cause of Birth, Dr, F. H. A. 
Marshall, 242 

Correlation, M. E. J. Gheury de Bray, 171; A. F. Duftou ; 

M. E. J. Gheury de Bray, 478 
Cosmic Radiation and Radioactive Disintegration, Dr. 

L. R. Maxwell, 997 ; Dr. W. F. G. Swann, 998 
Cotton, Continued Self-Pollination in, G. L. Kottur, 314; 
J. B. Hutchinson, 730 

Crocodiles Swallow their Food under Water ? Can, Dr. 
G. D. Hale Carpenter, 15 

Crystal Reflection of X-rays entirely a Classical pheno¬ 
menon ? Is, I. Waller and R. W. James, 132 
Czechoslovakian Cytology, Prof. F. Vejdovsk^, 167 ; 
Prof. J, B. Gatenby, 168 

Daily Terrestrial Magnetic Variations: The, and the 
Sun’s Magnetic Field, Prof, S. Chapman, 572 
Dermis, The Origin of the, Dr. P. D. F. Murray, 609 
Diatoms, Markings on, and Resolving Power of Micro¬ 
scopes, A. Mallock, 570 
Earthquake Warnings, Dr. J. W. Evans, 10 
Electron : The Magnetic Moment of the. Dr. G. Breit, 
049 ; Waves, An Attempt to Polarise, by Reflection, 
C, J. Davisson and L. H. Germer, 809 
Ergosterol, The Photochemistry of, S. K. Kon, 276 
Explosive Flames, Striations in, G. B. Maxwell and 
Prof. R. V. Wheeler, 995 

Fossil Plants, A Method of Preparing Sections of, contained 
in Coal Balls or in other Types of Petrifaction, J. Walton. 
571 

Freshwater Medusa, The, LimnocbtHwn sowerbyi, in the 
Royal Botanic Society’s Gardena, Regent’s Park, W. H. 
Flower and S. Lockyer, 58 

Gal ton’s “ Life History Album,” A. S, E. Ackermann, 610 
Geological Jargonese, One who attempts to read Nature 
through, 573 ; J. P. C. Done, 650 
Germanium, The Constitution of, Dr. F. W. Aston, 167 * 
Gough’s Caves, Cheddar, Excavations at, K, K. Tratman, 

Green Flash, The, Prof. S, J, Barnett, 171 
Gunfire, Range of Audibility of, P. Roth well, 507 


jVa/ur-e, 

February 10 , 1089 


] 


Title Index 


XXXV 


Halogens, The Arc and Spark Spectra of the, L, and E. 
Bloch, 171 

Hamilton-Buchanon's Drawings of Indian Fish, Dr. 
Sunder Lai Hora, 082 

Herbala. Manuscript, B. B. Woodward ; Dr. C. Singer, 844 
Hot Blast in Iron-Smelting, The Invention of the, E. W. 

Hulme; Prof, W. A, Bone, 728 
Human Gestation, The Period of, Prof, R. A. Dart, 572 
Hybrid t What is a, Prof. T. D. A. Cookerell, 845 
Hydrogen*like Atoms, The Magnetic Moments of. Dr, 
F. B. Pidduok, 920 

Hydroxyl Radical in Flames, The, T. Tawada and Prof. 
W. E. Gamer, 879 

Imperishable Labels for Preserved Organisms, Dr. J. 
H. Orton, 57 

Interference Fringes, New Type of, W. E. Williams, 347 
Interrnetallio Compounds, Spectra of, J. M. Walter and 
8, Barratt, 684 

International Scientific Meetings, Post-War, in Germany, 
Prof. W. E. S. Turner, 730 

Interrenal Cell Tissue, Brown Coloration in, A. Fraser, 200 
Inventions, A Century of, Sir Herbert Maxwell, Bart.; 

T. Cooke; Sir J. A. Ewing, 56 
Ions, Electrical Migration of, Theory of, Prof. J. N. 
Mukherioe, 008 

Iron, Nitrides of, X-Ray Studies on the, G. Hiigg, 314, 962 
Jupiter, Recent Developments on, Rev. T. E. R. Phillips, 478 
Kittens, Selective Association in, Earl Russell, 478 
laboratory Drainage, A. E. Munby, 773 
Lead, Change of Resistance of, by the action of Radium, 
K. Prasad and 8. Basu, 010 
Life and 8ea-Water, H. Richardson, 682 
Light: Action of, on Celluloid Stained with Malachite 
Green, Lord Rayleigh, 645 ; -quanta, Scattered, Polarisa¬ 
tion of, Prof. C. V. Raman and K. 8. Krishnan, 169 ; 
Scattered, Frequency Change in, Prof. F. A. Lindemann, 
T. C. Keeloy and N. R. Hail, 921 ; Wave-Length Shifts 
in. Dr. A. E. Ruark, 312 ; Waves, Modulation of, by 
High Frequency Oscillations, A. Bramlev, 844 
Lightning, Progressive, Prof. C. V. Boys, 310 
Lilium, The Chromomeres of, Dr. J. Belling, 882 ; Tho 
Contraction of Pachyphase Chromosomes in, Dr. J. 
Belling, 085 

Liquids in Capillaries, Displacement of, .T. L. Shereshefsky, 

Lunar Eclipse Legend, A, N. Ivanov, 845 
Mammalian Red Cells, Changes in the Form of, due to the 
Presence of a Coverglase, E. Ponder, 726 
Mankind, The Origin and Progress of, Prof. G. Elliot 
Smith; J. R., 200 

Mercury: and Venus, The Planets, E. M. Antoniadi, 773 
Mercury: Pure, The Dissociation of, R. 8. Bradley, 573 ; 
E. S. Keeping, 728 ; Solid, The Crystal Structure of, 
M. Wolf, 314 ; The Thermal Expansion of, F. J. Harlow, 
925 ; Vapour, Fluorescence of, under Low Excitation, 
Lord Rayleigh, 242, 725 

Metals, The Electrical Conductivity of, R. Ruedy, 882 
Methane, Higher Hydrocarbons from, H. M. Stanley and 
Prof. A. W, Nash, 725; Dr. F. H. Constable, 882; 
. Higher Hydrocarbons from. Prof, R. V. Wheeler, 773 ; 
Solid, The Crystal Structure of, Prof. J. C. McLennan 
and W. G. Plummer, 571 

Methylene Blue penetrate Living Cells ? Does, Tudor 
Jones, 133 

Mirage, Natural and Artificial, A. Mallock, 94 
Moist Granular Media, Capillary Properties of, W. B. 
Haines, 607 

Molecular: Measurements by Optical Lever, Dr. W. N. 
Bond, 109; Spectra in the Extreme Infra-Red, Prof. 
0, V, Raman and K. 3. Krishnan, 278 
Molecules, Rotation of, induced by Light, Prof. C. V. 

Raman and K. S. Krishnan, 882 
Molten Load, Can the Hand be thrust in, without Injury ? 
A. S. E. Ackermann, 349; Prof. F. Cheshire, 507 ; 
J. R. Clarke, 610 

Monel Metal, Laboratory Uses of. Dr. L. F. Bates and 
A. G, Brown, 240 

Monomolecular Films, B. C. J. G. Knight and P. Stam- 
bergfcr, 97 

Monsoon Front, Vorttebs on the, Dr. S. K. Banerji; Sir 
Gilbert TV Walker, 841 


Neanderthal Man and the Natives of New Caledonia, 
Prof. A. N. Burkitt, 474 

Needle Valve Leaks, Adjustable, Prof. C, T. Knipp, 130 
‘Negative Dispersion/ Experimental Proof of, Dr. H. K. 

Kopfermann and Prof. R. Ladenburg, 438 
Neon : Isotopes of, Prof. T. R. Hognese and H. M. Rvalues, 
441; Lamp, A New Type of Low Frequency Low Voltage 
Discharge in, Prof, G. R. Paranjpe and K. Sheahtfdrien- 
gar, 959 

New Hebrides, Natural Pyramids on a Beach in the, 
Dr. J. R. Baker, 843 

Nieronstein Reaction, The, Dr. W. Bradley and Prof. R. 

Robinson, 130; Dr. M. Nieronstein, 313 
Nitrogen: Active, Dr. J. Kaplan ; C. N. Hinshelwood, 771; 
and Oxygen, The Afterglow in Mixtures of, Dr. B. Lewis, 
241 ; The Dissociation Energy of. The NH Band and, 
Dr. E. Gaviola, 313 ; The Dissociation Energy of, Dr. 
G. Herzberg, 505 ; The Heat of Dissociation of, Prof. 

R. T. Birge; Prof. R. S. Mulliken, 842 

Noon, Determination of, by Shadow, A. Mallock, 924 
Nuclear Disintegration, The Quantum Theory of, Dr. G. 
Gamow, 805 

Oils, Greases, and High Vacua. C. R. Burch, 729 
Optical Instruments, The Depth of Field and Resolving 
Power of, T. Smith, 049 ; C. Berk, 650 ; A. Mallock, 
685 

Otttrm , The Dominant Species of, T. C. Koughley, 470 
Overpotentials produced by Films of Hydrogen Iphk than 
one Molecule thick, Prof. A. L. McAulay and D. P. 
Mellor, 170 

Palaeolithic Implements of Sligo, Ireland, The, E Dixon. 
348 

Peacock’s ‘ Eye/ Tho Colour of the, F. Finn, 58 ; Lord 
Rayleigh, 107 

Phlrbotomus: chincnxix in Syria, The Presence of, Dr. 

S. Adler and O. Theodor, 572 ; wrgenli, Infection of, 
with Leidhmania tropica, Dr. S. Adler and O. Theodor, 
278 

Phosphate Content and Hydrogen Ion Concentration of 
the Surface Water of the English Channel and Southern 
North Sen, June 18 22, 1928, H. It. Seiwell, 921 
Photographic Enlargement of Small Solid Objects and 
the Limitation of Definition obtainable on Gelatine 
Plates, A. Mallock, 239 ; Rev. H. C. Browne, 507 
Physics, Two Lecture Demonstrations in, Prof. R. C, 
Colwell and M. C. Holmes, 205 
Pipes of ‘Negative’ Diameter, The Resistance of, A. Eagle, 
14 

Plotted Points for Reference, A Simple Method of distin¬ 
guishing, W. B. Whitney, 610 
Porbeaglo Shark in the River Towy, 0. Matheson, 608 
Quantum Theory : Statistical Methods in, Dr. R, J. 
Clark and Dr. W. H. Watson, 12; The Complementary 
Nature of the, G. Birtwistle, 58 
Racial Zones and Head Indices, Prof. Griffith Taylor, 95 ; 
Dr. A. C. Haddon, 96 

Radiation, The Negative Absorption of. Prof. C. V. Raman 
and K. S. Krishnan, 12 

Radicalism, A Psychological Analysis of, Prof, T. D. A. 
Cockerell, 881 

Radioactive Transformation, An Attempt to Accelerate 
the Rate of, Prof. H. Herszfinkiel and L. Wertenstein, 
504 

Radio i Communication and Magnetic Disturbances, 
C. S. Wright, 901 ; Echoes and Magnetic Storms, Prof. 
S. Chapman; T. L. Eckerriey, 708 ; Reception, Long 
Wave, and Atmospheric Ozone, K, Sreemvaaan, 640, 
881 ; Dr. G. M. B. Dobson, 725 ; vision, W. J. Brittain, 
809 

Radium : in Cancer, Prof, 8. Russ; The Writer of the 
Article, 242 ; Saits, Condition of, after Storage in sealed 
Glass Tubes, A. G. Francis and A. T. Parsons, 571 
Raman Effect: in Crystals, The, K. S. Krishnan, 477 ; 
in Highly Viscous Liquids, The,. S. Venkateswaran, 
506 ; in X-ray Scattering, The, K. 8. Krishnan, 901 ; 
Influence of Temperature on the, K. 8. Krishnan, 650 ; 
and the Spectrum of the Zodiacal Light, L. A, Ramdas, 
. 57 

Rayleigh's * Radium Clock/ J- 8. Thompson, 729 
Reflecting Power and Colour Sequences shown by Metals 
on Activation, The, Dr. F. H. Constable, 57 




xxxvi 


Title Index 


f" NnLtir*, 
Ifebrutiry lrt, 1921* 


Relativity, The Understanding of, Sir G. Arohdall Reid, 
SOB, 995 ; Rev. H. C. Rrowne, 996 ; L. Bolton, 925 ; 
H. D., 808, 996 

Reproduction of Scales by Electric Discharge to a Photo¬ 
graphic Plate, J. H. Chesters, 349 
Rotary Motion, Aotion and Reaction in. Prof. R- C. 
Colwell, 962 

Koval Society Papers, Abstracts of, Prof. J. S. Townsend, 
133 

Salmon and Sea Trout: in the Baltic, Proposal to Establish 
a Size Limit for both, W. L. Calderwood, 683 ; Synonyms, 
A. Wade, 685 

Salts fldsorlxHi on Cellulose, X-Ray Studies of the structure 
of, Dr. R. H. Aborn und R. L. Davidson, 440 
San Matteo, The Island of. Prof. S. J, Shand ; E. Heawood, 
440 

Sap in Plants, The Movement of. Prof, H. Moliseh, 168 
Saxijraga, A Tetraploid, of known origin, E. M. Marsden- 
,Tones and W. B. Turrill, 58 

Scattering, Negatively Modified, Prof. M. N. Saha, D. S. 
Kothari und (J. R. Toshniwal, 398; of Light by Free 
Electrons, The, according to Dirac's New Relativistic 
Dynamics, Dr. O. Klein and Dr. Y. Nishina, 398 
SchrOdingor’s Theory, An Experimental Test of, Dr. E. 
(laviola, 772 

Scientific Research, A Neglected Aspect of. Col. M. 
(VGorman, 998 

Series Limits, Prof. A. U. Shenstone, 727 
Short Wave Echoes and the Aurora Borealis, Prof. C, 
t St0rmer. 681 ; Dr. B. van der Pol, 878 ; Prof. E. V. 
Appleton, 879 

Silver Bubbles and Films, Dr. R. Barber, 55 
Single-crystal Aluminium Wire, Elastic Constants of, 
G. Sub rah man jam, 650 

Sligo, Ireland, The Paleolit hic Implements of, E. Dixon,.348 
Society, The ‘ Dimensions * of, Prof. J. Q. Stewart, 768 
Sodium, Ionised, The Spectrum of. Prof. F. H. Newman, 97 
♦Soil : Moisture, Influence of Forest Formation upon, J>r. 
J. Phillips, 53; Quality of, in relation to Food and 
Timber Supply,.A. C, Forbes, 54 ; The Writer of the 
Article, 170 

Spermatogenesis, Struct ures in. The Recognition of a New 
Category of. Prof. J. B. Gatenby, 504 
Square Roots and the Decimal System, C. E. Wolff, 15 
Stark Effect, The, at very High Field, Dr. Y. lshida, 277 
Stellar Spectra; Absolute Magnitude Effects in, Prof, 
E. A. Milne, 840 ; in the Ultra-Violet, Dr. G. Cano, 810 ; 
The Hehum Lines in. Dr. O. Struve, 994 
Stratosphere over North India, The, Dr. K. R. Ramana- 
than, 923 

Sulphur (8+), Analysis of the First Spark Spectrum of, 
Prof. D, K, Bhattaoharyya, 241 
Sunspots, Molecular Hydrogen in. Prof. G. Piccardi, 880 
Surf, Low Buoyancy of, Dr. J. S. Owens, 845 
Survival of a Human Personality, Evidence of, Dr. R. J. 
^ Tillyard, 606 ; W. W. L., 770* 

Swedes, The Connexion between Dry-rot of, in New 
Zealand and British Seed, Prof. P. A. Murphy, 13 
Tantalum Pentabromide, Preparation of, K. R, Krishna- 
swami, 845 

Tidal Bore iti the Trent, The. Dr. Vaughan Cornish, 840 
Titanium Oxide Bands, The, A. Christy and Prof. R. T. 
Birge, 205 

‘ Traces, 1 Speetrographic Detection of, J. R. Green, 58 
Ultra-sonic Waves, Kinetics of Absorption of, D. G. 
Bourgin, 133 

Universe, The, and Irreversibility, J. B, 8. Haldane, 
808; W. W. L., 809 

Valence and the Rale of Eight, ifr. W. H. Rodebush, 56 
Velocity, The Unit of, V. Naylor, 730 
Vitamin : A, The Absorption Spectrum of. Dr. R. A* 
Morton and Prof. I. M. Heilbron, 10; -D and Iso- 
Ergosterol, Dr. A. van Wijk and Dr. E, H. Reerink, 048 
Vortex-Row, Single, The Instability of a. Dr. H. Jeffreys, 
206 ; Sir C. S. Sherrington, 314 
Water-Divining, Some Experiments on, Dr, A. E, M. 
Geddes, 348 

Wave-length Shifts in Scattered Light, Prof. R. W. Wood, 
349 ; Prof. W. H. Martin, 506; Mechanics and Radio¬ 
active Disintegration, R. W. Gurney and E. U, Condon, 
439 


Weevils, Wing Dimorphism in. Dr. Dorothy J. Jackson, 
478 

Wool, The Fine Structure of, J. Ewles and J. B. Speakman, 
346 

X-radiation from Gases, Dr. A. BjOrkeson, 14 
X-rays : Secondary Absorption Edges in, B. B. Ray, 771 ; 
The Reflection of, from Glass and Quartz, Prof. T. H, 
Laby, J. Shearer, and R. Bingham, 96 
Zinc, The Constitution of, Dr. F. W. Aston, 345 
Zoological Nomenclature, International Commission on, 
Dr. C. W. Stiles, 881 


Corrosion : at Discontinuities in Metallic Protective Coat¬ 
ings, U. R. Evans, 424 ; Metallic, G. D. Bongough, 
J. M. Stuart, and A. R. Lee, 1011 ; of Oonderisor 
Tubes, The, 787 ; Rosearch Committee of the In- 
f stitute of Metals, Eighth Report to the, R. May, 424 ; 
The Influence of the Composition and Cold Harden¬ 
ing on, and the Increase of the Size of the Grain in 
Aluminium, L. Guillot and Ballay, 866 
(Jorysanthen (Orchidooeie), A Review of the Australian 
Spooies of. Rev, H. M. R. Rupp, 118 
Cosmic : Radiation and Radioactive Disintegration : 
Dr. L. R. Maxwell, 997 ; Dr. W. F. G. Swann, 998 ; 
Rays ; Prof. R. A. Millikan and Dr. G. H. Cameron, 
111, 746 ; and a Cyclic Universe, 1C. 0. Stoner, 1017 ; 
Originate in Interstellar Space, Evidence that the. 
Prof. R. A. Millikan and Dr. G. H. Cameron, 714 
Cotton : and Spinning, Prof. W. E. Morton, 641 ; Breed¬ 
ing in Nigeria, 219; Continued Self-pollination in, 
J. B. Hutchinson, 730 ; Growing in the Sudan, 590 ; 
Perennial, in Egypt, Cultivation of. Dr. J. Templeton, 
185 ; Seeds, Effect of Sulphuric Acid on. Prof. V. H. 
Blackman. 329 ; Self-pollination in. Continued, G. L. 
Kottur, 314 ; Spinning, T. Thomley. Fourth edition, 
541 ; Studies of Quality in. Dr. W. L. Balls, 641 
Cox River Basin, Physiography of the, F. A. Craft, 154 
Craftsmanship and Science, Sir William Bragg, 353 
Crane-flies (Tipulkluj, Diptora) from Barrington Tops, 
N.S.W., C. P. Alexander, 118 
Creatine and Creatinine, Prof. A. Hunter, 766 
Cremona Space Quadratic Transformations, Isologic Com¬ 
plex of, M. Mikan, 794 

Cress Grown on Adrenaline, J. H. Thompson, 401 
Cretaceous Valley, A Re-ex cava ted, on the Mongolian 
Border, G. B. Barbour, 80 

Crime, Heredity, and Environment, Dr. C. B. Davenport, 
413 

Crimea : Multi-coloured Sandstones of the, B. A. FedoroviC 
191 ; The Flora of the, G. I. Poplavskaya, 594 
Criminology* H. Wyndhain, 889 

C g Ring, Tfie Passage from a, to a C s Ring with Molecular 
Transposition by Isomerisation of the Oxides of 
Phenyl - Cyclohexene and of 1 - Phenyl - 4 - Methyl- 
Cyclohexene, Mile. Jeanne Ldvy and J. Sfiras, 262 
Crocodiles Swallow their Food Under Water ? Can, Dr. 
G. D. Hale Carpenter, 15 

Crop Yield and Weather, The Relationship of, J. B. 

Kincer and W. A. Mattice, 258 
Crystal: Analysis, An Introduction to. Sir William Bragg, 
915 ; Structure and Properties, 749 ; to Television. 
From: ‘ The Electron Bridge *: a Simple Account of 
Wireless and Television, V. Richards, 993 
Crystalline Form, Importance of, in the Formation of 
Solid Solutions, A. Ferrari and A. Baroni (2), 1019 
Crystallographic Tables, V, Goldschmidt and S. G. Gordon, 
606 

Culex pipiem : The Active Principles of Saliva of, on the 
Skin of Man, E. N. Pavlovsky, A. K, Stein, and P. P. 
Perflliev, 386 ; The Psychology of, J. Legendre, 945 
Culpeper, Nicholas, Rudyard Kipling, 817 
Culture ; and Social Progress, Prof. J. K. Folsom, 803; 
The Diffusion Con + roveray, Prof. G. Elliot Smith, 
Prof. B. Malinowski, Dr, H. J. Spinden, Dr. A, 
Goldonweiser, 202 

Neocuri*, and Trachys, etc., Revision of the Aus¬ 
tralian Species of the Genera, H. J. Carter, 387 
Current-Balance, An Absolute, having a Simple Approxi¬ 
mate Theory, Dr. L. F. Richardson, V, Stanyon, and 
others, 982 



Katun, 

February 30, I MW. 


Title Index 


xxxvu 


Cutaneous Circulation, The, 5 

Cyanogen, The Preparation of, in the Wet Way, Mile. 

Ceoilo Noir and Tch4ng-Datchang, 297 
Cyclosalpa pinnate. On the Asymmetry and Closure of the 
Endostyle in, Prof, W. Garstang and Margery I. Platt, 

261 

Cytochrome and Respiratory Enzymes, D. Keilin, 944 
Czechoslovak Naturalists, Physicians, and Engineers, 
Chemical Section of the. Proceedings of the, 622 
Czechoslovakian Cytology, Prof. F. Vejdovsky, 168 ; 
Prof. J. B. Gatenby, 168 

Dairy Science, Fundamentals of, by associates of L. A. 
Rogers, 437 

Dalhousie University, institution of a chair of fisheries, 384 
Dana : Cruises of the, in the Atlantic, Various Octopod 
Cephalopoda from the, L. Joubtn, 558 ; Expedition, 
Tlio, 999 

Danish Hydromeduste, Dr. P. L. Krarnp, 288 

Date Palm, Metaxenia in the, W. T. Swingle, 455 

Day, Use of the 24-Hour, Sir Frank Dyson, Rev. T. E. R. 

Phillips and Prof. H. H. Turner, 936 
Death ana Evolution, Prof. Raymond Pearl, 184 


DEATHS. 

Allardico (Dr. R. K.), 213 

Amundsen (Dr. R ), 514 

Anderson (Prof. (■.), 213 

Anderson (Sir Hugh), 738, 810 

Benedict (Prof. H. M.), 816 

Beringer {(V. M.), 480 

Berridge (D. J. P.), 810, 969 

Berry (Prof. R. A.), 657, 895 

Bixby (Rrig.-Genl. W. H.), 057 

Bownoeker (Dr. J. A.), 851 

Breneman (Prof. A. A.), 29 

BriHhes (Dr. J.), 449 

Brockett (W.). 851 

Brown (W.), 486 

Bryan (Prof. G. H.), 057, 849 

Cameron (Sir Hector), 851 

Carey (Prof. F. S.), 213, 323 

Castle (F.), 248 

Cawadios (Prof. P.), 581 

Chamberlin (Prof. T. C.), 895, 930 

Chree (Dr. C.), 248, 321 

Clarke (Dr, S. F.), 581 

Coplin (Dr. W. M. L.), 29 

Crookshank (Prof. E. M.), 29, 102 

Curtis (C.). 449 

Darwin (Sir Horace), 480, 580 

Davies (D. C.) f 213 

Dyson (Dr. W.), 213 

Edwards (J.), 969 

Emmel (Prof. V, E.J, 895 

Estorly (Prof. C. O.), 816 

Esty (Prof. W.). 213 

01 {usher (I)r. J. W. L.), 931 

JUoddMd (Dr. P. E.), 681 

Grablovitz (Prof. G.), 581 

Gray (W. S.h 486 

Grey (Prof. E. C.), 449, 486 

Haldane of Cloan (Viscount), 286, 408, 410 

Harrison (Prof. L.), 6fi 

Hayn (Prof. F,), 788 

Henderson (Dr. J. Me A.), 969 * 

Hepperger (Dr, J.), 816 
Hornby (J.), 285 
von Hugel (Baron Anatoie), 322 
Kennedy (Sir Alexander), 738, 850 
Kirkwood (Prof. J. E.), 657 
Knox (Dr. R.), 486, 546 
Malmgren (Dr. F.), 248 
Mat&umura (Prof. J f ), 213 
Murrey (Dn D,), 657 
NenatrueV (Prof. S. S.), 212 
Newlands (G-h 4®6 
Niohdls, Jr. (Dr. W, H.), 29 
Oppwihelm {Prof. &), 657 
Parish (8. B f ), 213 


Paton (Prof. D. No6l), 545, 656 

Patterson (Prof. A. H.), 657 

Paul (Prof. T.), 738, 851 

Pertech, Jr. (Prof. J. G.), 738 

Pike (S. R.), 895 

Platt (Dr. C.), 213 

Puiseux (P. H.), 738 

Reid (A.), 103 

Rennie (Dr. J,), 449 

Richards (Prof. T. W.), 28 

Rosa, Jr. (Dr. J. T.), 738 

Schwarz (Dr. E. A.), 851 

Sly (Sir Frank), 103 

Smetham (A.), 816 

Snow (Dr. B. W.), 738 

Stuhhnami (Prof. F.), 895 

Suahkin (Prof. P. P.), 737 

Thomycroft (Sir John laaac), 29, 04, 05 

Tirard (Sir Nestor), 816 

Tomes (Sir Charles), 738 

Wagner (Dr. F. C.), 969 

Weston (Miss Jessie L.), 657 

While (E.), 816 

Wickham (Sir Henry), 545 

Wien (Prof. W.), 449, 730 

Wilbur (Dr. C. I-.), 581 

Wills (Sir George), 103 

XanthoudidcH (Dr. S.), 545 

Young (Dr. W. A.), 29 


Deep Shafts and their Construction, C. Habberjam, 230 
Dee-sido Limestone, Aberdeenshire, Tlie Metatnorphic* 
History of the, A. G. Hutchison, 8] 

Denitrification Processes, the Chemistry of, M. Korsakova, 
594 

Dermis, The Origin of the, Dr. P. D. F. Murray, 609 
Detonation : in Solid Explosives, Photographic Study of, 
E. J ones, 79 ; Wave in Gaseous Mixtures and the 
Pre-detonation Period, The, Dr. W. Payman, 43 
Devil-Worshippers of Kurdistan, The, Margaret Haslm k,519 
Diamond, The Piezo ■electric Effect of, W. A. Wooster, KftO 
Diamonds in South Africa, New Source of, D. Draper, 73 
Diatom Cultures in the Sea* Photosynthesis of, Miss S. M. 
Marshall and A. P. Orr, 72 

Diatoms : Markings on, and Resolving Power of Micro¬ 
scopes, A. Mallock, 570 ; The Interrelation between, 
their Chemical Environment, and Up-welling Water 
in the Sea, off the Coast of Southern California, 
E, G. Moberg, 558 
Diozo-Compounds, A. Angeli, 461 

Dichalkones derived from Diacotoresoreinol, J. Algar and 
P. J. Hanlon, 982 

Dictionary. A Now, for the Technical Translator, E. S. 
Hodgson, 50 

1 Dio-back ‘ of Plum Trees a Bacterial Disease, H. 
Worm aid, 902 

Diesel Engine Dosign, H. F. P. lHirday. Third edition, 436 
Diffusion and RecrystalliBation, A. SmekaJ, 154 
Diogenes variant Heller (D, pugilator Roux), A Modifica¬ 
tion of the Abdominal Extremities in, caused by 
Parasitic Castration, O. Tehekanovskaya, 594 
Dirac’s Theory of the Electron, An Interpretation of, 
Dr. G. Brelfc, 559 

Directory of Specialised Information, A, Dr. 8. C. Bradford, 
158 

Discovery Expedition, The Work of the, 412 
Disease-Prevalence, Interpretation of Periodicity in, H. E. 
Soper, 1005 

Disembodied Spirits, J. Reid Moir, 660 
Djerada (Eastern Morocco), The Coal Basin of, J. Savornin, 
693 

Dock, An Infectious Chlorosis of the, J. Grainger, 1017 
Dog, Topographical Anatomy of the. Dr. O. C. Bradley. 
Second edition, 634 

Dolezalek Electrometer, Contact Potential in the, con¬ 
nected IdiostaticalJy, Dr. L. F. Richardson, and 
others, 80 

Double; Refraction, A New Method for Observing Very 
Small, G. Todesco, 117 ; Stars Measured at Johannes* 
i burg, W. H. Van Den Bos, 327 



xxxviii 


Title Index 


C Natnrt, 

Lftfer'KW 1«, IPSO 


Down House as a Darwin Memorial, 350 
Drayson’s Theories, General, The loo Age arid, 1002 
Drinking-Water : Microscopic Life in, 522 ; The Micro¬ 
scopy of, Prof. G. C. Whipple. Revised by Prof, 
G. M. Fair and Prof, M. C. Whipple. Fourth edition, 
522 

Drosophila : Genetics of 1 Bar-eye ’ in, A. H. Hersh, 422 ; 
melanogaster, Effect- of Temperature on the Viability 
of Super Females in, T. Dobzhansky, 714 
Drugs, Biological Assay of, 471 

Drunkenness, Chemical Tests for, J. Evans and A. O. 
Jones, 982 

Dry-Rot of Swedes in Now Zealand and British Seed, The 
Connexion between, Prof. P. A. Murphy, J3 
Dunito ? What is, F. Loewinson-Lessing, 830 
Durham University ; J. A. Chalmers appointed lecturer 
in physics, Miss E. Marion Higgins a lecturer in 
botany, and G. Manley lecturer in geography in the 
Durham division, 40 ; Philosophical Society, election 
of officers, 782 

Dust : in Mines, J. Boyd, 289 ; The Fall of, in Poland on 
April 26-28, 1928, H. Arctowski and E. Stensc, 225, 262 
Duty and Interest, Prof. H. A. Prichard, 823 
Dynamo, History of the, C. F. Brush and Prof, Elihu 
Thomson, 330 

Dystiscides, Hygrobiidcs et Haliplidos, Lee larves et 
nymphos dea, Dr. H. Bertrand, 106 


Earth ; and Meteorites, Chemical Constitution of the, 
A. K. Foramen, 335 ; The Thirsty, a Study in Irriga¬ 
tion, E. H. Carrier, 877 ; -quake : on July 18, 140 ; 
on Sept. 1, 377 ; on October 8, 620 ; The Mexican, of 
June 16, 68 ; WamingH, Dr. J. W. Evans, 10; 
-quakes: during 1918-24, Prof. H. H. Turner, 625; 
in France in 1927, E. Rothe, J. Lacoste, and Mile. 
Y. Dammann, 498; -Tiltings Preceding Earthquakes, 
S. Haeno, 144 ; Prof. A. Imamura, 145 
Earth’s Magnetic Field, The Influence of the, on Electric 
Transmission in the Upper Atmosphere, S. Goldstein, 
753 ' 

Earthworms, Researches on, T. Imai, 624 
East Africa Archie ological Expedition, Object and 
Departure of the, 213 

Eohinoderms, Experimental Investigations on the Em¬ 
bryology of the, P. Pasquini (2), 227 
JSchinus, Experimentally-induced Metamorphosis in, Prof. 
J. 8. Huxley, 745 

Echo of Short Electromagnetic WaveH Arriving Several 
Seconds After the Emitted Signal, An, Prof. C. 
St^rmor, 945 

Eclipse of May 9, 1929, The, F. J. M. Stratton, 783 
Edinburgh University : Conferment of honorary and other 
doctorates, 40 ; gift by the Distillers’ Company, Ltd., 
for a studentship, 351 ; gifts by Sir Leyboume 
Davidson and Sir John Gihnour ; appointment of 
H. 8, Ruse u;* lecturer in mathematics, J, Paton as 
lecturer in natural philosophy, W. G. Millar lecturer 
in pathology, and A. T. Haynes lecturer in actuarial 
mathematics, 751 ; conferment of doctorates, 980 
Education: and Industry, 121, 295 ; by Radio, 167; 

The Philosophical Bases of, Dr. R, R. Rusk, 920 
Educational : Broadcasting, 301 ; Statue and Fecundity, 
N. J. Butt and L. Nelson, 379 
Eels, Sex of, J. J. Tosoh, 624 
ftBYpL The Dying God in, Miss Murray, 143 
Egyptian : Mathematics, 195 ; Ministry of Agriculture, 
Chemical Section of the, Dr. W. T. H. Williamson 
appointed director of the, 496 
Einstein : and Relativity, R, D. Carmichael, 585; De¬ 
lusion, The, and other Essays, The Review of, L. A, 
Redman, 415 

Einstein’s Closed Universe : On the Energy and Entropy 
of (1), On the Equilibrium between Radiation and 
Matter in (2), R. C. Tolman, 119 
Elasticity : Applied, 8. Timoshenko and J. M. Lessells, 307 
Electric : Arc, The Hydrogen Lines in the, Mile. M. 
Hanot, 226; Currents and their Induced Eddy 
Currents in Parallel, The Repulsion between, Dr. 
C. Barufl, 558 ; Fields, The Action of Strong, on the 
Current from a Thermionic Cathode, N. A. de Bruyne, 


789 ; Kilns for Ceramics, S. R. Hind 1011 ; Lamps, 
Progress in, 1005 ; Micrometer, The, 780 ; Potential 
Gradient, The Association of the Diurnal Variation of, in 
Fine Weather and the Distribution of Thunderstorms 
over the Globe, Dr. F. J. W. Whipple, 908 ; Power 
Transmission by Alternating Currents, The Principles 
of, H. Waddicor, 508 ; Propulsion of Ships, Regnauld, 
255 ; Railway Work in Great Britain, Progress of, 
853 ; Rectifiers and Valves, Prof, A. GUntherschulae. 
Translated and revised by N. A. de Bruyne, 004 ; 
Sparks, T. Terada and U. Nakaya, 73 ; Transmission 
of Power, A. Page. 181; Winders: a Manual on 
the Design, Construction, Application, and Operation 
of Winding Engines and Mine Hoists, H. H. Broughton, 
129 

Electrical : Discovery, A Reputed Revolutionary, 818 ; 
Engineering : A Pioneer of. Dr. A. Russell, 517 ; 
Economics : a Study of the Economic Use and Supply 
of Electricity, D. J. Bolton, 080; Engineers, Institu¬ 
tion of, election of Lieut.-Col. K. Edgcumbe as 
president, 107 ; Heating of Metals, Leeds and Northrop 
Co., 258; Migration of Ions, Theory of. Prof. J. N. 
Mukherjee, 008 ; Model of the Heart, An, Dr. B. van 
der Pol, 903 ; Therapeutic Apparatus, Watson and 
Sons (Electro-Medical), Ltd., 588 
Electricity ; Discharged in a Lightning Stroke, On the 
Quantity of, A. W. Simon, 191 ; in the Atmosphere, 
Carriers of, Prof. A. M. Tyndall, 16 ; Supply, Problems 
of, W. J. Bache, 819 ; The Thermal Agitation of. 
Dr. J. B. Johnson and Dr. H. Nvquiat, 289 
Electrolysis of Glass, Formation of 6xygen at the Anode 
during the, Kobeko and I. V. Kurtchaov, 299 
Electrolytes, Strong, T. H. Gronwall, V. K. la Mer, and 
K. Sandved, 418 

Electrolytic Deposit of Copper in the Presence of Gelatine, 
The Influence of the pH in the, C. Mario and MUe. 
M. L. Claudel, 335 

Electromagnet, The Great, M. Cotton, 297, 818 
Electromagnetic : Field, The ‘ Action ’ of an, S. R. Milner, 
753 ; Oscillograph, Constants of an, Dr. A. E. 
Kennelly, 1010 ; Phenomena in a Gravitational Field, 
On the Potential of the. Prof, E. T. Whittaker, 79 
Electron : Beyond the, a Lecture given at Girton College 
on Mar. 3, 1928, Sir J. J. Thomson, 129; ‘Free 
Path * and Supra-Conductivity in Metals, E. H. Hall, 
155 ; Magnetic, On the Diffraction of the, Prof. C. G. 
Darwin, 980; On the Magnetic Moment of tho, Prof. 
C. G. Darwin, 980; Dr. G. Breit, 049; Theory of 
Conductivity, On the Kinetic Method in the New 
Statistics and its Application in the, L. W. Nord- 
hoim, 79 ; The Waves of an, Prof. G. P. Thomson, 
279 ; Waves, An Attempt to Polarise, by Reflection, 
C. J. Davisson and L, H. Gormer, 809 
Electronic Emission in a Vacuum Tube, L. Tieri anfl 
V. Ricca, 461 

Electrons : Emission of, from Conductors, The Effect of 
Electric Fields on the, A. T. Waterman, 865 ; in a 
Metal, The Distribution of, Prof, J. E. Leonard- 
Jones and H. J. Woods, 980 ; in Gases, Motions of. 
Prof. J. 8, Townsend, 709 ; in Hydrogen and Helium, 
Angular Scattering of, G. P* Hamwell, 559; in 
Molecules, The Quantum States of, Prof. R. 8. 
Mulliken, 588 ; Properties of, 080 ; Reflection and 
Refraction erf, by a Crystal of Nickel, C. J. Davisson 
and L. H. Germer, 714 ; Reflection of, by a Crystal 
of Nickel, C. J. Davisson and L. H. Germer, 118 
* Elementary ’ Curves and Surfaces, C. Juel, 153 
Elements in the Second Long Period, Regularities Ex¬ 
hibited between Certain Multiplets for, R. C. Gibbs 
and H. E. White, 559 

Elliott. Daniel Gfraud, medal of the U.S. National Academy 
of Sciences, award of the, to Prof. E. B. Wilson, 973 
Elan* yuinetnsia. Branching of the Off-Palm, E. de Wilde- 
man, 408 

Embalming in Tahiti, 49 1 

Embryology; Experimental, Prof. T, H. Morgan, 640; 
Vertebrate, a Text-book for Colleges and Universities, 
Prof. W. Shumway, 644 

Emission and Reflection of Electrons by Metals, The 
Effect of the Image Force on the, L. W. Nordbeim, 





KeUtre, 

February 10 , im. 


Title Index 


XXXIX 


Empire : Agricultural Research, 193 ; Development, Air 
Survey, and Col. H. L* C row th wait, 949 ; Marketing 
Board, The, and Scientific Research, 114 
Emulsions, The Theory of, and their Technical Treatment, 
Dr. W. Clayton. Second edition, 269 
Encephalitis lethargies, the After-Histories of Portions 
attacked by, Dr. A. C. Parsons, 286 
Endamceba kystok/tica, Complement Fixation in Infections 
with, C. F. Craig, 558 

Energy : and Atoms, Prof. R. A. Millikan, 555 ; Losses 
and Ionisation in the Passage of a. or 0-Particles 
through Matter, K. W. F. Kohlrausch, 154 
Engine Knock and Related Problems, A. C. Eger ton, 20 
Engineering : and Philanthropy, Common Sense in, 124 ; 
on Civilisation, The Influence of. Sir William Ellis* 
508; Production, the .Economics of, Lierut.-Col. 
Edgcumbe, 739 

Engines, Prof. E. N. da C. Andrade, 535 
English : and American Secondary Schools, 591 ; Trading, 
The Romance of, S. A. Williams, 539 
Entomology, The Fourth International Congress of. Dr. 
L. O. Howard, 457 

Enzyme Research, Prof. A. R. Ling, 676 
Epidiascope, New Zeiss, 825 
Epistemology for Physicists, 598 

Equiangular and Equilateral Polygons in Space, Prof. 
8. Brodetsky, 1017 

Equilibrium, Figures of, The Rigorous Solution of the 
Problem of, R. Wavre, 263 

Erde, Der Be wegungsmeehan minus der, dargelegt am Bau 
der irdischen OJebirgssysterna, Dr. R. Staub, 537 
Ereuniaa gmUator , Jordan and Snyder, A Rare Japanese 
Deep-sea Fish, P. Schmidt, 594 
Ergoaterol : in Human Blood, The Presence of, L. H. 
Dejust, Mile. Van Stolk, and E. Dureuil, 425 ; The 
Conditions of Formation and Destruction of Vitamin- 
D during the Irradiation of, Mile. M. D. Van Stolk, 

E. Dureuil, and Heudebert, 946 ; The Photochemistry 
of, S. K. Kon, 276 

Kruptivmasse : Der Werdegang ainer, Geologisch-petro- 
graphische Analyse der Intrusionstektonik im 
Schwarzwalde, Prof. S. von Bubnoff, 920 
Erytkropus vespertinu« L., and Hypotriorchis xubbuteo L., 
Bionomics of, M. I>. Zverev, 298 
Esters, Saponification of, The Use of Solid Caustic Alkalies 
for the, E. Tassilly, A. Belot, and M. Descombes, 262 
Ethnographical Studies, Comparative, Baron Erland Nor- 
denskibld. Vol. 7. Part 1 ; Picture-Writings and 
other Documents, 238 

Ethyl Petrol, Interim Report of Departmental Committee 
on, 177 

Ethylene Chlorhydrin, The Use of, upon Potato Tubers, 

F. E. Denny, 376 

Ethyl magnesium Bromide, Action of 0-Ethylallyl Bromide 
on, C. Provost, 984 

Etigo (Japan), Earthquake of, Oct, 27, 1927, The, T. 
Matuzawa, 976 

Etna Eruption, The, Prof. G, Ponte, 779, 818 ; Prof. 

Salvatore di Franco, 926 
Euealypta in California, E. Walther, 1009 
. Eucalyptus dives, The Occurrence of a Number of Varieties 
of, as Determined by Chemical Analysis of the 
Essential Oils, A. R. Penfold and F. R. Morrison, 427 
Eugenics Now and Hereafter, Prof. Karl Pearson, 951 
EtuaUa (Diptera, Btratiomyidae), A New Species of the 
Genus, from Korea, T. Pleske, 594 
Europeans in Abyssinia, 127 

Evolution i and Fundamentalism, 950 ; and the Spirit of 
Man : being an Indication of Some Paths Leading to 
the Reconqueat of the 4 Eternal Values ’ through the 
Present Knowledge of Nature, Dr. J. P. Milum, 343 ; 
Divergent and Convergent, Di> S. L. Horn, 982; 
Biddles in, 304 

Examinations; and Ability, 1013; The New Compromise, 
711 

Examining Children, Mass Methods of, B. C, Wallis, 1013 
Excitation, Kxhauation, and Death, An Interpretation of, 
in Terms of Physical Constants, G. W. Crile, Amy F. 
Rowland, and Maria Telkes, 558 
Exhibition of 1851, appointments to senior studentships 
and overseas science research scholarships for 1928, 77 


Exhibitions, Limitation of, International Conference for 
the, 899 

Existence, The Nature of. Dr. J. MoTaggart E. MoTaggart. 

Vol. 2. Edited by Dr. C. D. Broad, 467 
Exothermic Gas Reactions, Characteristics of Homo¬ 
geneous, R. N. Pease and P. R. Chesehro, 192 
Exploration, State Control of, 597 

Explosion Motors, A New Method of Feeding, F. Rophefort, 
909 ; of a Powder and its Velocity of Combustion, 
The Relation between the Temperature of, H. 
Muraour, 425 

Explosive Flames, Ktriations in, G. B. Maxwell and Prof. 
R. V. Wheeler, 995 

Explosives Industry in America, History of the, A. 1*. 

van Gelder and H. Schlatter, 765 
Eye Protection, 550 


Fabrics, Transparency of, Coblentz, Stair, and Schoffstall, 746 
p -Factors : The Preparation of, their Physiological Action 
upon the Immature, Mature, and Senile Gonad, B. P. 
Weisner and Prof. F. A. E. Crew, 983 * 

Family Traits as Determined by Heredity and Environ¬ 
ment, F. Boas, 192 

Faraday : House Electrical Engineering College, F. G. G. 
A. Marraine appointed lecturer and demonstrator at, 
751 ; Society, Celebration of the 25th Anniversary, 790 
Fauna of the Empire, Journal of the Society for the 
Preservation of the, 450 f 

Ferghana, The Chemical Composition of a Yollow Active 
Mineral from, I. D. Kurbatov and L. I. Ignatova, 191 
Forienkursus fOr Auslftnder in Berlin, A, 325 
Ferment©, Die Methodik der, Herausgegeben von C. 

Oppenhoimor und L. Fincussen. Lief. 1, 2, 3, 676 
Fermi Statistical Postulate, The, E. H. Hall, 155 
Ferric : Oxide : Chloride-free Colloidal, The Preparation 
of, C. H. Sorum, 36 ; The Thermomagnetic Study of, 
Attracted by the Magnet, J. Huggett and G. Chaudron, 
225 ; Solutions, Structure of the Filaments obtained 
by Drying up, P. Bary, 794 

Ferromagnetic Ferric Oxide, E. F. Herroun and E. Wilson, 
944 

Ferromagnetism, The Theory of, W. Heisenberg, 380 
Field : Archaeology os a Profession, Sir Frederic Kenyon, 
780 ; Illumination and the Optimum Visual Field for 
Observational Instruments, The Relations between. 
Dr. L. C. Martin and T. C. Richards, 908 
Films : Scientific : The Admission of, from Abroad, 103 ; 
Cinematograph, The Government and the Importation 
of, 138 ; Thin : The Electromotive Behaviour of, 
F. P. Bowden and Dr, E. K. Rideal {1 and 2), 43 ; The 
Structure of, N. K. Adam (2), 42 
Finland, The Forest Industry of, W. E. Hiley, 667 
Fireball of Sept. 30, The Great, W. F. Denning, 743 
Fireballs, September, 585 
Firedamp Explosions, M. J. Burgess, 456 
Fire-making, W. Hough, 784 

Fish : Conditioned Responses in, H. O. Bull, 219 ; Diseases, 
The Treatment of, Ida Mollen, 550 
Fisheries of Australia, The, 458 

Fishes : Identification and Classification of, by their Seales, 
Miss E. B. Peabody, 604 ; The Static Equilibrium of, 
A, Magnan and A. Sainte-Lagu6, 498 
Flandern, Prof. W. von Seidlitz, 839 
Flock Pigeon of Australia, The, F. L. Berney, 454 
Flood Water, Erosive Action of, Prof. W. G. Feamsides and 
W. H. Wilcockson, 824 

Florida ; Chief, An Early Drawing of a, J. L. de Morgues, 
707 ; Miocene Mollusca from, Julia Gardiner, 708 
Flow : in a Pipe of Rectangular Cross-section, R. J. 
Cornish, 827 ; in Compressible Fluids, A Mechanical 
Method for Solving Problems of, Prof. G. I. Taylor 
and C. F. Sharman, 829 

Flowering Plant Hybrids (Masters Lectures), Dr. C. H. 
Ostenfeld, 70 

Fluid Motion in a Curved Channel, W. R. Dean, 80S 
Fluoborates, New, Attempts at the Isolation of, A. Travers 
and Malaprade, 1017 " - 

Fluoboric Acid, A New, A. Travers and Malaprade, 945 
Flying for Air Survey Photography, F. Tymrm and Flight- 
Lieut. C. Porri, 274 



xl 


Title Index 


Nature, 

February HI, 1020 


Fcetal Mandible in Man, The Trajectorial Structure of the, 
A. Wiasmor, 558 

Folk-lore Society, Jubilee Congress of the, 554 
Follat^res zur Dent de Morcles : Von den, Vegetationa- 
monographie aus dem Wallis, Dr. H. Gams, 92 
Fontanabran, The Crystalline Wedge of, the Massif of the 
Aiguilles Rouges, L. W. Collet and E. Par^jas, 
794 

Food : and Health : an Introduction to the Study of Diet, 
Mrs. A. Barbara Callow, 93; Infections and Food 
Intoxications, Prof. 8. R. Damon, 538 ; and Timber 
Supply, Quality of Soil in Relation to, A. C. ForbeB, 
54 

Foot-and-Mouth Disease, 616 
Forbes’s Cornet, 1)30 

Forest .* Formation, Influence of, upon Soil Moisture, 
Dr. J, Phillips, 53 ; Industry of Finland, The, W. E. 
Hiloy, 967 ; Nursery Work in Great Britain, H. M. 
Steven, 857 ; Products : Research Laboratory : An 
Informal Reception at the, 214; The Work of the, 

, 413 ; their Manufacture ami Use, Prof. N. C. Brown, 

434 ; Research : Institute, Dehra Dun, India, The, 
A. Rodger. 146 ; Stations, International Union of, the 
Object of the ; Forthcoming Congress of the, 852 ; 
Utilisation in the U.S.A., 434 
Forestry : Commission : Report of the, 978 ; Report on 
Census of Woodlands and Census of Production of 
Home-grown Timber, 1924. 869 ; Private and tSfcatc, 
231 ; Systems of, 526 

Forests and Soa Power : the Timber Problem of the Royal 
Navy, 1652-1862, Prof. R, G. Albion, 272 
Formaldehyde, The Structure of. Prof. V. Henri and S. A. 
Schou, 456 

Forthcoming Books of Science, 542 

Fossil : Bacteria, S. V. Bergli, 976 ; Isopod Crustacea, 
V. van *S trad on, 938 ; Mensch : Der, Grundziige einer 
Palitanthropologio, Prof. E. Worth. Toil 3, 919 ; 
Plants : contained in Coal Balls or in other Types of 
Petrifaction, A Method of Preparing Sections of, J. 
Walton, 571 ; from the Esk District, Queensland, 
A. B. Walkom/ 1019 ; Redwoods of the Manchurian 
Coal Deposits, The, Dr. R. W. Chaney, 257 
Fossils and Stratigraphy, 834 

Frankenia , Australian Species of, Revision of the, V. S. 
SummerhayuB, 829 

Free Pendulum, A Method of Recording the Oscillations 
of a, and its Applications to Measurements of Gravity, 
P. Lojay, 261 * 

French Alps, Deviations from the Vertical in the, P. 
Holbronner, 82 

Frequency Standard, A, W. A. Morrison, 552 
Fresh and Sea Water, Limiting Vital Factors in, 0. 
Schlieper, 185 

Freshwater Pearl Mussel, New British, R. A. Phillips, 
745 

Friendship, October, 782 

Fruehte und Rumen (Karpobiologie). Biologie der, Prof. 
E. (Jlbrieh, 437 

Fuel; Conference, The World, 615; Research Board, 
Report of the, 621 

Fultograph System of Picture Transmissions, 487 
Fundamentalism, Evolution and, 950 
Fungus Station in the Forest of Fontainebleau, A, J. 
Costantin, 945 


Galapagos Islands : Fossil Mollusca from the, Dr. 0. D. 
Hanna, 455; Giant Tortoises in the, 179; Land 
Shells of the, Dr. Dali and W. H. Ochsner, 329 
Galaxy. The Centro of the, Dr. H. Shapley, 482 
Galton’s “ Life History Album,” A. 8. E. Aokermann, 
610 

Qammarus, Diseases of, Dr. H. P. Goodrich, 1008 
Garnets, Dr. J. 8. van der Lingen, 860 
Gas : -Air Explosions, Natural, H, F. Coward and H. P. 
Greenwald, 145 ; Coal and Tar Research, Sir Richard 
ThrelfaU, 188 ; Light and Coke Co., Opening of New 
Research Laboratories of the, 188 ; Reaction, Homo- 
geneona Bimolooular, The Velocity Coefficient of a, 
Dr* R. G. W. Norrish, 923 ; Temperature of a, A 
New Method for Measuring the, M, Chopin, 262 


Gaseous : Acetaldehyde, The Catalytic Decomposition of, 
at the Surface of Various Metals, P. C. Allen and C* 
N. Hinshelwood, 826 ; Hydrobromic Acid, Action of, 
on the Ether Balts of Organic Acids at the Ordinary 
Pressure, M. B4on, 297 ; Ions in SO| and BO,-H # 
Mixtures, Mobilities of, L. Du Sault and L. B u Loeb, 
155 

Gaultheria procutnbens. The Glucoside from, giving rise to 
Methyl Salicylate, is Monotropitoside, M. Bridel and 
Mile. S. Grillon, 866 

Gelatine, Condition of Sparingly Soluble Substances in, 
A. C. Chatterji and N. R. Dhar, 419 
Geneva, Observatory of, The Rate of the Chronometer Nm 
of the, E. Rod and G. Tieroy, 263 
Geographical Congress, The Twelfth International, 187 
Geological : Constitution of the Soil, Influence of the, and 
the Points Struck by Lightning, 0. Dauz8re and J. 
Bouget, 82 ; Jargoneso, One who Attempts to Read 
Nature through, 573; J. P. C. Done, 650; Photo- 
graphs. List of Classified, 662 ; Society of London, 
election as foreign members of Baron F. von Nopcsa 
and Prof. F. Sacco, and as foreign correspondents of 
Dr. W. J. Jongmans and Don C. Rubio y Munoz, 33 ; 
gift to the, by J. B. Tyrrell, 821 
Geology, Economic, The Elements of, Prof. J. W. Gregory, 
991 

Goometrische Optik, Dr. H. Hoegnhold, 839 
Geophysical ; Institute at Bergen, The, Prof. D’Arcy VV. 
Thompson, 98 ; Methods of Prospecting, Prof. A. S. 
Eve and Dr. D. A. Keys, 35 

German : Bunsen-Gesellschaft, Annual Conference of 

the ; election as president for 1929 of Prof. Bodenstein, 
69 ; Society of Naturalists and Physicians, 90th 
Meeting of the, 377 

Germanium ; On Series in the Spark Spectra of, K. R. 
Rao and A. L. Narayan, 42; Tetrachloride. Com¬ 
pounds of, with Certain Aminos, W. W. Southwood 
(l and 2), 153 ; The Constitution of, Dr. F, W. Aston, 
167 

Ueschlechtes boi don httheron PHanzen, Bestimmung, 
Vererbung und Verteilung dos. Prof. C. Correns, 569 
Gestalt Theory, The, Prof. E. Rigriano and Prof. Kdhler, 
72 

Geyser in Yellowstone Park, The New, 547 
Gibhfiito, Dehydrated, J. de Lapparent and E. Stempfel, 
425 

Gibraltar Skull, The, 379 
Gilbert Map of 1582-83, The, B. P. Bishop, 551 
Glaciation : The Last, with special reference to the Ice 
Retreat in North-eastern North America, Dr. E, 
Antevs, 761 

Glasgow : Sketches by Various Authors, edited by Prof. 
J. Graham Kerr, 397 ; University: Gifts by W. 
Teacher, 751, and Sir Frederick and W* Gardiner, 751, 
942; Prof. A. Hunter appointed Gardiner professor 
of physiological chemistry, 942 
Glass: Defects in, Dr, C. J. Peddle, 541 ; The Ultra¬ 
violet Light Transmission of, D. Btarkie and Prof. 
W. E. 8. Turner, 634 

a-Gluooheptulito, G. Bertrand and G. Nitzberg, 261 r 
Glycerin, W. F. Darke and E, Lewis, 903 
Glycerol, The Condensations of, Rangier, 461 
Glycogen : as a means of Ciliary Reversal, G. H. Parker, 
910; in Liquid Ammonia, Cryosoopic Determina¬ 
tions of the Molecular Weight of, L. Schmid, E, 
Ludwig and K. Pietseh, 118 

Glycols, Ditertiary, and some of their Heterocyclic Deri- 
vatives, E. Pace, 462 

Gmelina LeichhcmUii, The Vegetable Anatomy of the 
Australian White Beech, W. D. Francis, 1019 
Gmeline Handbuch der anorganischen Chemte, Aohte 
Auflage. Herausgegeben von der Deutsohon Chemi- 
soben Geeollschaft. Bearbeitet von R. J. Moyer. 
System-Nummer 6 ; Chlor., 201 
Gold Coast Surveys, 902 

Goodwill in Industry, Award of prize to J. G. Pearce for 
proposals relating to, 182 

Gough’s Caves, Cheddar, Excavations at, E. K. Tratman. 
349 

Government Chemist, Report of the, 667 
Gramophone, Electrical Devices to improve the, 140 





Mtfurt, 

February 10, 1029 


] 


Title Index 


xli 


Grapes and some other Fruit, The Active Acidity and 
Buffer Properties of, 8. D. Lvov, 335 
Grass Land : its Management and Improvement, Prof. 

R. G. Stapladon ana Dr. J. A. Hanley, 308 
Gravels, Quaternary, The Cementation of the, K. Joukow- 
sky,263 

Graviperception, Specificity in, T. L, Prankerd, 830 
Gravitational : Attraction, 034; Fields in Orthogonal 
Co-ordinates, J. R. Wilby, 1017 ; Survey, A, over the 
buried Kelvin Valley at Dnirnry, near Glasgow, 
W. F. P. M‘Lintock and J. Phemistor, 000 
Gravity : Determinations, Regional Isostatic Reduction 
of, G. R. Putnam, 155 ; Observations from a Sub¬ 
marine by Dr. V. Memos/-, 661 
Great : Barrier Reef ; Expedition, The, 058 ; Structure 
of the, 941 ; Rift Valley, Tectonics of the, Dr. E. 
Parsons, 786 

Greek Astronomy, The Indebtedness of, to Babylon, 
Dr. J. K. Fothoringham, 783 

Green : Flash, The, Prof, S. -I. Barnett, 171 ; Manuring, 
T. L. Lyon and B. i). Wilson, 606 
Gregarinos from Gammaridm from Lake Baikal, Two Mew 
Species of, V. N. Zvetkov, 191 ■ 

Groundnuts, Rougtte Disease of, 038 

* Growth Substance ', A, and Phototropie Response in 


I 


j 

i 

j 


Plants, 038 

Gunfire, Range of Audibility of, P. Roth well, 507 

Gurkhas, The Home of the, 874 

Gyroscope and Gyro Stabiliser, Uses of the, 60 


Haddock Biology, Dr. H. Thompson, 30 
Hwi nocyan in, The Molecular Weight of, T. Svedberg and 
K. Chirnoaga, 36 

Haemoglobin: 530; The Quantitative Determination of, 
K. Ucliiyarna, 410 

Hafnium, The Spectra of, W. F. Meggers, 1000 
Hake, Exploratory Voyages for, 0. F. IJickling, 785 
Halides of Divalent Metals and Organic Bases, Additive j 
Compounds of, G. Scagiiarini and E. Brasi (6), 300 j 
Halogen Atoms, The Mobility of Certain, A. Angeli and 
ft. Poggi, 1018 

Hamburger Sternwarte in Bergedorf, 1028, Jahresbericht 
dor, 400 

Hamilton-Buchanan's Drawings of Indian Fish, Dr. 8. L. 
flora, 082 

Hancock Museum, Newcastle, Report for 1027 28, 1006 
Ha r ben Gold Modal of the Royal Institute of Public 
Health, presentation of the, to Rir Ronald Ross, 33 i 
Harmonia Harmonica, Vol. 2, containing Books 2 and 3, 

C. 8. Hill, 003 

Harrison of Ightham : a Book about Benjamin Harrison 
of Ightham, Kent, made up principally of Extracts 
from his Notebooks and Correspondence, prepared for 
publication by Sir Edward R. Harrison, 301 
Hastings Museum, opened by Lord Eustace Percy, 546 
Havasupai, The, L. Spier. 454 

Hawaii, Shallow-water Anthozoa of, the late Prof. A. E. 
Verrill, 708 

Health : and Sanitation in India, T)r. J. Stephenson. 776 ; 

Ministry of. Ninth Annual Report of the, 068 
Heat, Applied, adapted from “ Der W&rmemgenieur ” by 
J. Oelscblkgor under the editorship of Dr. H. Moss, 
163 

Hedonism and Art, Dr, Famell, 180 

HeliatUfius Annum, The Development of the Hypocotyl 
of, considered in connexion with its Gootropic Curva¬ 
tures, Mies R. M. Tupper-Carey, 1017 
Helical Vortex, The Steady Motion and Stability of a, 
Prof. H. Levy and A, G. Foradyke, 827 
Helium ; Condensed, Tho States of Aggregation of, Prof. 
W. H, Keesom, 847 ; Lines in Stellar Spectra, The, 
Dr. O. Struve, 994 ; The Structure of the Band 
spectrum of (6), Prof. W. E. Curtis and A. Harvey, 748 
H&miphlebia mirabilis (Odonata), The Larva of. Dr. R, J. 
Tillyard, 154 

Hansen‘e Node and the Origin of the Notochord, Dr. G. L. 
Streeter, 253 

Herbal: in Antiquity, The, and its Transmission to Later 
Ages, Dr. 0. Singer, 085; of Leonhard Fuchs, The, 

T. A, Sprague and E. Neimee, 044 


Herbals, Manuscript: 655 ; B. B. Woodward ; Dr. C. 
Singer, 844 

g'*Herculis, The Orbit of, E. Silbomagel, 663 

Hormes : or the Future of Chemistry, T. W. Jones, 128 

Herring Food, Dr. P. Jespcrsen, 421 

Heterogeneous Systems, including Electrolytes, The 
Equilibrium of (part 3), Dr, J. A. V. Butler, 805 
Higgins ; William, a Pioneer of tho Atomic Theory, 
Prof. J, Reilly and D. McSweeney, 1017 
Higher Plants and Fungi, The Association of, 678 
High-frequency : Alternating Electromotive Fotooh, An 
Instrument for the Production of known Small, 
B. S, Smith and F. D. Smith, 806 ; Alternators, 403 ; 
Radiation, Production, and Properties of, Sir Ernest 
Rutherford, 883 

Highland Border, Geology of the, Dr. D. A. Allan, 824 
Hirmnolskorper, Die Bahnbestiminung der, J. Bauschitt^er. 
Zweite Auflage, 51 

Hindu Culture, Racial Synthesis in, fS. V. Viswanatha, 532 
Hivors clans 1’Europe oceidentalo, Los, Dr. C. Easton, 017 
Hoggar, the (Central Sahara,), The Vegetation and the 
Flora of, R. Mairo, 225 

Holopterna alata. The Spermatogenesis of, Letitia Starke, 
J 53 

Honuiria colliwi* The Pharmacological Action of, J. W. C. 
Gunn and L. Mirvish, 461 

Homogeneous : Catalysis, Dr. E. K. Ilideal, 589 ; Organic 
Reactions, The Mechanism of, from the Physical- 
Chemical Standpoint, Prof. F. (). Rice, 87 ; Reactions 
of Organic Compounds, Prof. T. M. Lowry, 87 
Homographs and Differentials Relating to a Curved Space, 
T. Boggio, 034 

Honey Fermentation, Cause of, Fabian aml Quinet. 857 
Horrff um vubjare, Root HairR in. The Influence of Hydrogen 
Ion Concentration on the Protoplasm of, S. Struggor, 

118 

Homiman Museum, The Zoological Exhibits of the, 140 
Horses, The Phylogenesis of, O. Abel, 44 
Hot : Blast, The Invention of the, in Iron-Smelting, E. W. 
Hulmo ; Prof. VV. A. Bone, 728 ; Springs, The Fauna 
of, C. T. Brucs, 857 ; Surfaces during the Adsorption 
of Gases, The Electrical Condition of, part 2, G. 1. 
Finch and J, C. Stimson, 826 
House : -fly, Handbook on tho, Major E. E. Austen, third 
edition. 182; Mouse, Normal and ‘ Rod less ’ Retime 
of the, with respect to the Electromotive Force 
Generated through Stimulation by Light, C, E. Keeler, 
E. Sutcliffe, and E. L. Chaffee, 102; -Sparrows, Mor¬ 
tality amongst, Rear-Admiral J. H. Stenhouse, 823 
House of Commons, a suggested Science Committee in the, 
VV. P. J)reaper, 000 

Human : Aorta, The Elastic Hysteresis of tho, A. V. Bock, 
P. S. Bauer, and .1, H. Means, 714 ; Foot, Evolution 
of tho, W. L. Straus. 253 ; Gestation, The Period of. 
Prof. R. A, Dart, 572 ; Habitat, The, Dr. E. Hunting- 
ton, 34J ; Migration and the Future : a Study of the 
Causes, Effects, and Control of Emigration, Prof. 
J. VV. Gregory, 341 ; Personality* Survival of a. 
Evidence of. Dr. R. J. Tillyard, 243, 606 ; W. W. L., 
770; Races, The Evolution of (Huxley Memorial 
Lecture), Sir Arthur Keith, 802 ; Speech and Ex¬ 
pression by Gesture, Sir Richard Paget, 033 ; Tooth 
as Race Indicators, M. Hoffmann* 784 
Humanism, Scientific, F. 8. Marvin, 762 
Humanity, The Birthplace of. Prof. H. F. Osborn, 143 
Humidity, Relative, Simple Formula* for Computing, 
R. M. Poulter, 116 

Huxley Memorial : Lecture ; 1028, Tho, Prof. G. Elliot 
Smith, 80 ; of tho Royal Anthropological Institute, 
The, Sir Arthur Keith, 802 ; Medal, the, presented 
to Sir Arthur Keith, 863 

Hybrid ? What is a, Prof. T. D. A. Cockerell, 845 
Hydrated Tricalcium Aluminate, The, A. Travers and 
Sehnoutka, 498 

Hydrocarbons ; Cracking, in the Presence of Hydrogen, 
E. V. Evans, 626 ; The Oxidation of, Dumanois and 
Mondain-Monval, 983 

Hydro-electric Power Supply in North Wales, 018 
Hydrogen : and Air, Tho Ignition Temperature of, M. 
Prottre and P. Laffitte, 945 ; and Oxygen, The Homo¬ 
geneous Reaction between, C. H. Gibson, and C. N. 





xlii 


Title Index 


T Nature, 
iFebruary 16,1990 


Hinshelwood, 42; Azide. Photochemical Decom¬ 
position of, A. O. Bookman and R. G. Dickinson, 493 ; 
Ion Concentration of Equilibrating Solutions, Variation 
in the, by the Action of the Regulating Power of the 
Tissues, M. Cornel, 462 ; -like Atoms, The Magnetic 
Moments of, Dr. F. B. Pidduck, 925 ; Molecular Ion, 
The Spectrum of the, C. J. Brasetield, 910; The 
Caseous Contraction of, Submitted to the Electric 
Discharge, It. Delaplace, 3HO 

Hydroxyl Radical in Flames, The, K. Tawada and Prof, 
W. E. Gamer, H79 

Hymen : or the future of Marriage, N. Haire, 525 

Hypostaso : The, its Presence and Function in the Ovule 
of the Onagracoic, D/A. Johansen, 910 


Ice Ago: Tito, and General Drayson’s Theories, 1002; 

The East, Dr. C. E. P. Brooks', 701 
Ichthyosaurus, a large, presented to the Trustees of the 
British Museum by Greaves, Bull, and Dakin, 852 
Illumination, International Commission on, Seventh 
Session of the, 451 

Impact of Science upon an Old Civilisation, Prof. F. Roddy, 
180 

Imperial : Agricultural Research Conference, Second 
Report of the, 779 ; College of Science and Technology, 
Aeronautics Department, Syllabus of the, 496 ; Geo¬ 
physical Experimental Survey, Progress of the, in 
Australia, 54H ; Plat-eH for Process Work, Imperial 
Dry Plate Co.. Ltd., 822 

Inch, A Precision Value for the, D. D. Burlingame, 619 
Index Biologorum : Investigatores, Laboratoria, Periodica, 
Fididit G. C. Hirsch. Editio Prima, 91 
India : Agriculture in, 175 ; Anxiety Owing to the For¬ 
mation of an Ice-dam, 285 ; by Air, Sir Samuel 
Iloare, 536; Education in, 1925-20, 827; Health 
and Sanitat ion in. Dr. J. Stephenson, 770 ; Irrigation 
Surveys in, 785 ; Survey of, Geodetic Report. Vol. 1, 
1007 ; Survey of, The Tides Revised by Major C. M. 
Thompson, 993 

Indian : Birds, Popular Handbook of, H. Whistler, 533 ; 
Civilisation and its Antiquity, B. Mookerji, 1004 ; 
Insects, R. Senior-White, 491 ; Mathematics, Medie¬ 
val, 638 ; Monarch, A Great., 801 ; Tertiary Mollusoa, 
the late E. W. Vrodenburg, Edited with Notes by 
Dr, G. de P. Cotter, 380 

Industrial : Fatigue Research Board, Annual Report of 
the, 32 ; Research, Achievements in, Dr. E. li. 
We idle in, 48K 

Industry: and Research, Sir Richard Threlfall, 210; 
Education and, 121, 295 ; Modern, Prof. E. L. 
Bogart and Prof. C. E. Land on, 767 
Infancy and Early Childhood, Psychology of. Prof. Ada 
Hart Arlitt, 877 

Infra-red : Absorption Spectra of Ammonia, Phosphine, 
and Arsine. Sir Robert Robertson and Dr. J. J. 
Fox, 774; Region of the Spectrum, The, Sir Robert 
Robertson, J. J. Fox, and E. R. Hieeocks, 419 
Infusoires, Tableau de Lilliput ou ossai fiur lea, M. Roland, 
987 

Inhibition as a Reflex Accompaniment of the Tendon- 
jerk and of other Forms of Muscular Response, Dr. 
E. D. Donny-Brown, 80 

Insect: and Fungus Pests of the Farm, J. C. F. Fryer 
and F. T. Brooks, 274 ; Pests in England and Wales, 
Dr. A. D. Imma, 940 ; Societies, 722 
Insects : The Biology of. Dr. G. H. Carpenter, 521 ; The 
Social, their Origin and Evolution, Prof. W. M. 
Wheeler, 722 

Insulin, the Discovery of. Dr. F. G. Banting, 740 
Intelligence and Mental Growth, C, A. Claremont, 540 
Intensive Drying, Experiments on, R. H. Purcell, 290 
Interference Fringes, New Types of, W. E. Williams, 347 
Intermotallic Compounds, Spectra of, J. M. Walter and 
S. Barratt, 684 

International: Astronomical Union. Leyden Meeting, 
149 ; Congress of ; Mathematics at Bologna, 494 ; 
Photography, The Seventh, 221 ; Radiology, 294 ; 
Congresses, The Justification for, Sir Charles Close, 413; 
Geographical Congress, The Twelfth, 187; Institute of 
Bibliography. Annual Meeting at Cologne, Dr. S. C. 


Bradford, 710; Research Council, The, 173, 889; 
Scientific Meetings in Germany, Post War, Prof. 
W. E. S. Turner, 730; Union for Geodesy and 
Geophysics, Section of Geodesy, Tome 4 of Publica¬ 
tions, 216 

Interrenal Cell Tissue, Brown Coloration in, A. Frets©r, 206 
Inter-Sox Pig in Melanesia, The, J. H. Baker, 218 
Invention, Pioneers of, W. and Stella Nida, 539 
Inventions : A Century of, Sir Herbert Maxwell, Bart.; 
T. Cooke ; Sir J. A. Ewing, 56 ; and Patents ; their 
Development and Promotion, M. Wright, 639 
Invertaso, Purification of, Sostri and Norris, 146 
Iodine : Crystal Structure of, P. M. Harris, E. Mack, 
and F. C. Blake, 186 ; from Marine Algae, T. Dillon 
and E. F. Laveflo, 665 ; Volatilisation and its Char¬ 
acters in the Northern Alg*e, P. Dangeard, 983 
Ionic Equilibrium, Variations in the, os Factors in Pharma¬ 
cological Action, L. Scromin, 1019 
Ionisation of the Air, Tho Intense, in Places frequently 
Struck by Lightning, C. Dauzfire and J. Bonnet, 226 
Ionised Gases, Oscillations in. Dr. I. Langmuir, 626, 714 
Ionium from a Ferghana Mineral, Preparation of, A. N. 
Pylkov, 426 

Ions in Air, The Mobility of. Part 4, Prof. A. M. Tyndall. 
L. H. Starr, and C. F. Powell, 865 ; The Mobility of. 
Part 5, Prof. A. M. Tyndall, G. C. Urindley, and P. A. 
Sheppard, 865 

Iraq, Prugratnme of Excavation in, 376 
Irish : Butter, Tho Composition of, I*. Arup, 830; Cephalo¬ 
poda, Anno L. Massy, 109; Ring-money, etc., Hpoctro- 
graphio Analyses of, A. G, G. Leonard and P. F. 
Whelan, 153; Sea, Wind and Tido in the, M. Croswoll, 
551; Tourist Association, Lectures by G. Fletcher, 621 
Iron : in Bauxites, Magnetisation as a Method for the 
Rapid Field Determination of, F. Loewin son -Lessing, 
593 ; Nitrides of. X-ray Studies on the, G. Htlgg, 314, 
962 ; Smelting, Hot Blast in, The Centenary of 
James B, Neil son’s Invention of. Prof. VV, A. Bone. 
317 ; The Photo-electric and Thermionic Pro|»ortioa 
of, A. B. Cardwell, 19 J 

irradiation of the Bone, The Influence of Partial, on tho 
Stroma tic System of tho Osseous Medulla and of the 
remaining Hawn-lymphatic Apparatus, G. Santori, 
427 

Isomers : Micro-Identification of, M. Migita. 859 ; The 
Comparative Stability of Different, according to their 
Absorption Spectrum, Mrne. Ramart-Lueus and 
Anagnostopoulos, 225 

Isopoda, Respiratory Organs of, Z. .Sergeeva, 298 
Isontany, Proof of, by a .Simple Gravity Reduction Method, 
G. It. Putnam, 155 

Italia , tho Wreck of the, Genl. Nobile, 67, 104 
Italia)! : Institute of Human Palaeontology, Prof. R. A. 
Dart elected a corresponding member of the, 700 ; 
Milk Foods, Chemical Composition of Certain, L. 
Setting, 227 

Ives, Fredorio, medal, award of the, to F. E. Ives, 855 
lxodoidea. Classification anti Goographioal Distribution of, 
N. Olenev, 191 


Jado Gate, Through, and Central Asia : an Account of 
Journeys in Kansu, Turkestan, and the Gobi Desert, 
Mildred Cable and Francesca French, 129 
Japan: Emperor of, the Enthronement of the, 782 ; 

Oceanographic Work in. Records of, 826 
Japanese : Earthquake of 1923, The, Prof. A. Imamura, 
110; Land Mollusca, Dr. Pilsbry, 686 
Java, Climate of. Dr. C. Break, 902 
Journal of Research of the U.8. Bureau of Standards, 660 
Judgment and Reasoning in the Child, Prof. J. Piaget 
and others. Translated by Marjorie Warden, 958 
Junior Institution of Engineers, Lt.-Col. J. T. C, Moore- 
Brabazon elected president of the, 416 
Jupiter, Disturbances on, Rev. T. E. R. Phillips, 748; 
Recent Developments on, Rev. T. E» R. Phillips, 478 


Kaiser Wilhelm Institute, Researches at Hie, 216, 416 
Kamchatka, The Vegetation of, 1014 
Kamteehatka, Flora Peninsula, V* L, Komarav, 1014 



Nature 

#tonfar?ia, 1S96 


Title Index 


xliii 


Kangaroos, Four Little-known Species of, A. 8* Le Souef. 
499 

Kant’s Critique of Teleological Judgement: Translated, 
with an Introduction, Notes, and Analytical Index, 
Dr. J. C. Meredith, 628 

Kaolin Suspensions, R. Dubrisay and Astior, 1017 
Kaoliniaation in the Emerald Mines of the Ural, Phono* 
rnena of, A. E. Fersman and N. Vlodavec, 336 
Kapiff&rit&t und OberflAchenspannung, Prof. G. Bakker, 

Kdrmin Vortex Street, Tho Characteristics of a, in a 
Channel of Finite Breadth, H, Glauert, 42 
Kashmir, Former Glaciation of, LL-Col, J. L. Grinlinton, 
746 

Kavirondo Gulf, Lake Victoria, Fishing in the, C. M. 
Dodds, 216 

Kenilworth (Warwickshire), Geology of the Country 
around, F. W. Shotton, 982 

Ketones, Tho Hydrogenation of, under Pressure, V. N. 

Ipatiev, N. A. Orlov, and A. D. Petrov, 426 
Kew, Royal Botanic Gardens, Visits Overseas of Members 
of the Staff, 780 

Khibin Tundra, The Mineralogical Composition of Apatite- 
nephalio Rooks from the, B. Koupletsky, 226 
Kiln-seasoning of Timber. S. T. C. Stillwell, 76 
Kinetic : and Intorkinetic Periods in the Embryos of 
Chickens Incubated at Various Temperatures, Dura¬ 
tion of the, L. Bucoiante, 754 ; Theory : Modem 
Applications of the, H ; of Gases, Prof. L. B. Loob, 8 
King, The Illness of the, 970 
King's College, London, Appeal for Funds, 669 
Kittorhynchav Northern, and Tardigrada, A. Remane ; 
G. Rahm, 417 

KittenB, Selective Association in, Earl Russell, 478 
Klingenborg Electric Power Station, near Berlin, Tho, 
326 

KNO„ -HN0 8 -H,0 betwoen 26° and 60°, The System, 
G. Malquori, 635 

Kodaoolor Process for Am a to or Kinematography, Demon¬ 
stration of the, 285 

Kodak Research Laboratory in London, Dr. W. Clark 
appointed director of the, 33 
Kolloicfehemie, Biologisehe, Dr. R. E. Liosegang, 269 
Koralloninseln : Die Entstohung und Besiedolung der, 
nach neuen gesichtspunkten auf Grund eigener Untor- 
snohung, Prof. A. Kramer, 804 
Krypton and Xenon : G. Claude, 709 ; The Extraction 
of, from Air and from Gases Dissolved in Water, 
G. Claude, 866 ; Tho Separation of, from Atmosphoric 
Air, A. Lopano, 386 

K*sorios X-rays, Intensities of, from Thin Targets, D. L. 
Webster, H. Clark, R. M. Yeatman, and W. W. 
Hansen, 910 

Kurdistan, Southern, an Expedition to, 461 


Labels, Imperishable, for Preserved Organisms, Dr. J. H. 
Orton., 57 

Laboratory Drainage, A. E. Munby, 773 
Labrador Coast ana Davis Strait, Expedition to tho, 68 
L&ctobutyrins, The Limit of Degradation of the, by 
Trypsin, S. Postemak, 558 

Lffivulio Acid, Aryl -substituted Amines of, R. LukeS and 
V, Pmlog, 1018 

Lake Baikal: Hydrochemical Investigations of Hot 
Springs at, A. Frank-Kamenetsky and N. Waksberg, 
191; Some Results of the Hydrobiological Investiga¬ 
tions in, during the Summer of 1925, V, Jasnitskii, 
594 ; The Origin of the Fauna of, L. 8, Berg, 946 
Lakeland, Safeguarding, E. J. L, James, 105 
Lancashire Sea-Fisheries Investigations, J. R. Daniel, 937 
Land of To-morrow : The, a Mule-back Trek through the 
Swamps and Forests of Eastern Bolivia, H. M, Grey, 
98 

LMidwiftaehftft t Handbuoh der, Herausgegeben von F. 
Aeroboo, J. Bunion, und T, Roomer. Band 2, Lief. 1. 
Bead S, Lief. 2, 0; Ftof B&nde. Band 1, Lief. 3. 
Band 2, Lief. 4. Bend 4, Lief. 5. Band 6, Lief. fl. 
„ Band S, Lief. 7, 042 

Laniweter, Ray, Investigator for 1028-29, A. D. Hobson 
appointed, 200 


Lattice; Points of a Circle, Tho, J, R. Wilton, 117; 
Spacing at a Crystal Boundary, The Change in the, 
Prof. J. J. E. Leonard-Jones and B. M. Dent, 749 
Lavas of Aiagoez in Armenia, Alutinisation of, P. I. 
Lebedev, 694 

L'aviation actuelle : 4tude adrodynamique et ossais des 
avion* ; 1'aviation actuelle et la s6cunt6, A. Toussaint, 
92 

Lead : Cations, The Microtitrations of, and Chromic Ions 
by the Contrifugal Volumetric Method, R. F. Le 
Guyon and R. F. Auriol, 82; Change of Resistance of, 
by the Action of Radium, K. Prasad and 8. Basu, 
610; Tetraethyl, The Influence of, on tho Deflagra¬ 
tion of Gaseous Hydrocarbon Mixtures, R. Duchfine, 
386 

Leaf Scorch, T. Wallace ; N. H. Grubb, 5B7 
Le Chatolior’s Formula of Viscosity, Application of, to 
Solutions of Gelatine, P. Lazarev, 191 
Lecture Demonstrations in Physics, Two, Prof. R. C\ 
Colwell and M. C. Holmes, 206 
Leeds University : Extension of tho Textile Industries 
Department, 029 ; New Buildings at the, 690; 
W. T. Astbury appointed lecturer in textile physics, 
151 

Leicester Literary and Philosophical Society, Work of 
the, 584 

Lenses : ami Equipment for Ultra-violet Photography, 
Col. J. W. Gifford, 671; The Use of, in Scries for* 
Sight-testing, T. Smith, 116 

Leonid Meteors : of 1928, The, VV. F. Denning, 856 ; The, 
Prof. H. Shapley, 743 

Lepidveiren, Sympathetic Nervous System of, Miss 1\ M. 
Jenkin, 784 

Libraries : of London : The Student’s Guide to the, with 
an Account of the MoRt Important Archives and other 
Aids to Study. R. A. Rye. Third edition, 396 ; The, 
Museums, and Art Galleries Yearbook, 660 
Lick Observatory Catalogue of Radial Velocities, 217 
Liebig and Wohler, Dedication of the National Memorial 
to, 179 

Life : and Alcohol, Expectation of. Prof. Raymond Pearl, 
937 ; and Death, 501 ; and Sea Water, II. Richardson, 
682 ; -Saving Stations of tho World, List of, 662 ; 
The Mystery of. Prof. F. G. Dorman, 512 ; Tho Origin 
of, J. B. S. Haldane, 933 

Life’s Unsusi>ectod Partnerships, Prof. Doris L. Mac- 
Rinnon, 6<) 

Light : -Ether, Study of, V. Pose j pal, 794 ; Molecular 
Diffusion of (Ramon Effect), I N ho Secondary Radia¬ 
tions observed in the, P. Daure, 984 ; Nature of, 
A Proposed Experiment on the, I). M. Dennison, 569 ; 
of Experience : The, a Review of Some Men and 
Events in my Time, Sir Francis Youngliushand, 9 ; 
of the Night Sky. Some Recent Work on tlio. Lord 
Rayleigh, 351 ; -Quanta.. Scattered, Polarisation of. 
Prof. C. V. Raman and K. S. Krishnan, 169 ; Scat¬ 
tered, Frequency Change in, Prof. F. A. Lindemann, 
T. C. Keoley, and N. R. Hall, 921 ; Wave-length 
Shifts in, Dr. A. E. Ruark, 312 ; Prof. W. H. Martin, 
506 ; Scattering, Tho Production of New Radiations 
by. Part 1, Prof. C. V. Raman and K. 8. Krifllinan, 
.763 ; Tho Theory of, the late Dr. Thomas Preston. 
Fifth edition, edited by Prof. A. W. Porter, 640 ; 
Waves, Modulation of, by High Frequency Oscilla¬ 
tions, A. Bramley, 844 

Lighthouse Illumination, Dr. Du Riche Prellor, 290 
Lighting Engineers, Association of, Conference of, 139; 
in Meridian Passage Observations, A Case of Equation 
of, N, Stoyko, 498 

Lightning, Progressive, Prof. C, V. Boys, 310 
Liliutn : Pachyphase Chromosomes in, The Contraction 
of, Dr. J. Belling, 686 ; The Chromomeres of, Dr. 
J, Belling, 882 

Limnocadium sowerbyi. The Freshwater Medusa, in the 
Royal Botanic Society’s Gardens, Regent's Park, 
W. U. Flower and S. Lockyer, 68 
Limtusa peregra , The Inheritance of Sinistrality in. Prof. 

, A. E, Boycott, C. Diver, S. Hardy, and F, M, Turner* 

* 944 

Limnwidas, The Resistance of, to Varying Degrees of 
Desiccation, Dr. F. G. Cawston, 298* 



xliv 


Title, Index 


Na turf, 

Tthruarp Id, IOTW 


Lindloy Library : The, Catalogue of Books, Pamphlets, 
Manuscripts, and Drawings, 2117 
Liquid Fuel Problem, The, Prof. ,J. S. Thomas, 860 
Liquids : in Capillaries, Displacement of, J. L. Shereshef- 
Bky, 312; The Compressibility of, F. Bartl, 867 ; 
The Dielectric Polarisation of, C. P. Smyth, 8. O. 
Morgan, and J. 0. Boyce, 419 ; The Intensive Drying 
of, 8. Lenhor and F. Daniels, 714 
Lithium : Silicates, The Klee trie Conductivity of, in the 
Solid State, K. Raaz, 867 ; The Dispersion Electrons 
of, J. Hargreaves, 866 

Littleluimpton Nature and Archeology Circle, Activities 
of the, 180 

Live Stock Industry, The, and its Development, Dr. J, 8. 
Gordon, 574 

Liverpool : Observatory and Tidal Institute, The, 979 ; 
University, appointment of Prof. J. 11. Dibit) as George 
Holt professor of pathology; appointment of Prof, 
Warrington Yorke as Alfred Jones professor of tropical 
medicine. 980 

Livorsidgo Lecture, The, Prof. F. G. Domian, 905 
Living Micro-organisms in the Centre of Ancient Hocks, 
Prof. C. Lipmnn, 622 

Livingstone College, Report for 1927-28, 1007 
Lloyd's ; A History of, from the Founding of Lloyd’s 
Coffee-house to the Present Day, C. Wright and C. K. 
Fayle, 267 

Lobster-Hearing in Norway, A. Dannevig, 253 
Luckyor, Norman : Lecture, Prof. J. A. Thomson, 896; 
Observatory, Reports of the, 414 ; Life ami Work of 
Sir, T. Mary Loekyer and Winifred L. Loekyor, and 
others, 870 

Lockycr’s, Norman, Work and Influence, Prof. H. K. 
Armstrong. 870 

Locomotives, The Stability of Running, F. W. Carter, 
865 

London : County Council, Evening Lectures and Classes 
for Teachers. 496 ; Mathematical Society, election of 
officers, 782 ; School of Hygiene and Tropical 
Medicine,, Annual Report, 942; University ; Dr. 
M. D. Wright-appointed reader in bacteriology at 
University College Hospital Medical School ; 8. L. 

Baker appointed reader in morbid anatomy and 
histology at Middlesex Hospital Medical School, 151 ; 
Prof. J. Maemarray appointed Grate professor of 
philosophy of rnind and logic at University College ; 
Dr. R. Donaldson appointed Dunn professor of 
pathology at Guy's Hospital Medical School ; H. J. 
Cowell appointed professor of dietetics at St . Thomas’s 
Hospital Medical School, 151 ; conferment of doctor¬ 
ates, 189; Dr. A. Robertson appointed reader in 
chemistry at East, London College ; conferment on 
Dr. G. W. de V. Nicholson of the title of professor of 
morbid anatomy, and t hat of professor of bacteriology 
on Dr. A. Fleming ; the title of the chair of bio¬ 
chemistry to be the Courtauld Chair, 189 ; The New 
Statutes of, 712: conferment of doctorates, 751; 
It. G. H. Clements appointed Maybury professor of 
highway engineering at the Imperial College—City 
and Guilds College ; the title of emeritus professor 
conferred on Prof. J. N. Collie, Prof. L. W. Lyde, 
Prof. A. W. Porter, and Prof. G. Dawes Hicks, 863 ; 
conferment of doctorates, 942 ; gifts by the Rhodes 
Trustees ; conferment of doctorates ; Prof. L. N. G. 
Filon appointed director of the University Observa¬ 
tory, and 0. C. L. Gregory Wilson observer, 1015 ; 
College, Proposed Development of the Department of 
Zoology, 67 

Long : -chain Compounds, X-ray Investigation of. Dr. 
A. MOller, 749 ; Wave Radio Reception and Atmo- 
spheric Ozone, K. Sroonivasan, 881 
Lophogastrid Crustacea, Anatomy and Habits of the, 
Miss 8. M . Manton, 983 

Loughborough College Calendar for 1928-29, 632 
Loughino (Lough Hyno), Co. Cork, A Preliminary Account 
of, L. P. W. Renouf, 153 
Love’s Creation : a Novel, Marie Carmichael, 165 
Low ; Frequency Low Voltage Discharge in a Neon 
Lamp, A New Type of, Prof. G. R. Paranjpe and 
K. Sneshadriengar, 959 ; -temperature Laboratory at 
the Reichsanstalt, The, Dr. W. Meissner, 821 


Lower Yenisei as a Phyto-geographical Boundary, A. 
Tolmachcv, 298 

Lubrication and Lubricants : a Treatise on the Theory 
and Practice of Lubrication, and dh the Nature, 
Properties, and Testing of Lubricants, L. Arohbutt 
and R, M. Dooley. Fifth edition, 125 
Luminescent Solid Solutions, On the Relation between 
Luminosity and Concentration in, J. Ewlos, 1017 
Lunar Eclipse Legend, A. N. Ivanov, 845 
Lung-fish, .Juvenile Specimens of the, H. A. Longman, 417 


Magic: and Medicine, 719; to Science, From : Essays 
on the Scientific Twilight, Dr. C. Singer, 719 
Magnetic : Alloy, A New, G. W. Ehncn, 666 ; Disturb¬ 
ance at the Vai-Joyeux, near Paris, The Diurnal 
Variation of, C. Maurian and L. Ebl4, 225 ; Map of 
England and Wales, 902 ; Storms and Aurora, 108 ; 
Storms and Sunspots, W. M, H. Greaves and H. W. 
Newton, 183 

Magnet ischo Zerlogung dor Spektrallinien, Prof. P. Zeeman 
und Dr. T. L. de Bruin, 90 
Magnetometer. A Torsion, J. Ewles, 261 
Magnetostriction Oscillators, Prof. G. W. Pierre, 380 
Malaria Parasite Intracellular ? Is the, H. L. Itateliffo, 
219 

Malay Peninsula : Birds of the, R. C. Robinson. Vol. 1 : 
The Commoner Birds, 49 ; Dip tern from the, F, W. 
Edwards, 329; Slab-built. Graves in the, I. H. N. 
Evans, 328 

Malaya, Ceylon, and Java, Report of Visit to, W. G. A. 
Ormsby-Goro, 1004 

Malayan Ore-Deposits, The Geology of, J. B. Scrivener, 
767 

Male : Gonad, The Secretion of the, and its Dependence 
on the Hormone of the Frontal Lobe (Hypophysis or 
Pituitary), E. Stomach and H. Kim, 118. 154 : 
Schistosomes only, Infection with, E. C. Faust, 418 
Malting Burley, Research on, Sir John Russell, 665 
Mammalian Red Cells, Changes in the Form of, due to the 
Presence of a Covorglass, E. Ponder, 726 
Mammals, The Carrying of Young by, E. R. Hall, 857 
Man : Age Limit in, A Method for Determination of the, 
P. P. Lazarev, 298 ; and Machine, 337 ; The Unique 
Status of, Dr. H. Wildon f^arr, 528 
Man’s : Mental Aptitudes, Sir Arthur Keith, 897 ; Skull 
in the Light of Evolution, Dr, W. K, Gregory, 109 
Manchester: Journal of the College of Technology. Vol. 
13, 333; University : H. V. Lowry appointed 
lecturer in mathematics, T. Bevan lecturer in mech¬ 
anical engineering, H. Spibey assistant lecturer in 
spinning, and N. W. Colo assistant lecturer in mech¬ 
anical engineering, 114; resignation of Dr. A. 
Robertson and Dr. P. W. Olutterbuok : Miss Eleanor 
M. Jackson appointed demonstrator in chemical 
physiology, 189; resignation of G. Lapago, C. J. 
Poison and W. Cartwright; F. R. Curtis appointed 
lecturer in experimental physiology. Dr. II. Lowery 
lecturer in physics, anil A. Johnson lecturer in 
municipal and sanitary engineering, 632 ; resignation 
of Dr. S. Thomson: elections to honorary research 
folloVships in physics and to research studentships. 
980 

Manganese : Action of Nitrogen on, G. V&lensi, 498 ; for 
Animals, The Importance of, G. Bertrand and H. 
Nakamura, 82 ; Quadrivalent, The Phosphates and 
Arsenates of, V. Auger and A. Yakimach, 860 
Mankind, The Origin and Progress of, 85; Prof. G. 
Elliot Smith ; J. R., 206 

Manometer: A, based on the Optical Contact between a 
Microscope and a Mercury Surface, P. K. Pyrtz, 335 ; 
A recording, with a Permanent Control of its Readings, 
R. Guillory, 262 

Mantell: Gideon Algernon, LL.D., F.R.C.S., F.R.S,, 
Surgeon and Geologist, S. Spokes, 102 ; of the Weald, 
162 

Manual Labour, Physiological Cost of, Dr. G, P. Crowden, 
85 

Manuring, Green, Principles and Practice, Dr. A. J. 
Pieters, 992 

Maori Feeding Funnel, A, R. U. Hall, 72 



A'ahwe, 

February 10, 1IMW. 


Title Index 


xlv 


Maps illustrating the Cartography of the British Empire, 
Exhibition of, 33 
Morgidunum, I3r. F. Oswald, 624 

Marine ; Algte, Potassium and Sodium in, G. Bertrand 
and Mine. M. Rosenblatt, 425 ; Animals, The Adap¬ 
tation of, to living out of Water, C. Kichet, Mile. E. 
Bacliraeh, and H. Cardot, 983 ; Environment, The, 
H. H. Poole and I3r. W. It. G. Atkins, 288 
Marion^ U.S. Coastguard Patrol Vessel, Cruise of the, 741 
Marriage and Maternity, Prof. F. A. E. Crew, 525 
Materials: Mechanic's of, Prof. G. Young, Jr., and Prof. 
II. E. Baxter, 468 ; Modem Investigations in, 307; 
Strength and Elasticity of, Examples in the, G. W. 
Bird, 468 ; Strength of. Dr. F. V. Wnrnock, 408 
Maternal Deaths due to Pregnancy and Childbirth, The 
investigation of, 822 

Maternity and Infant Welfare, National Conference on, 
107 ‘ 

Mathematical Tallies, Dr. L. J. Comrie, 974 
Mathematics ; Early, in Scotland, Prof. G. A. Gibson, 74 ; 

International (Congress of, at Bologna, 494 
Matter : A Thermal Property of, Prof. Majorana, 825 ; 
The Analysis of, Hon. B. Bussell, 467 ; The Structure 
and Properties of, Dr. YV. A. Cuspari, 238 
Maya Site, A Stratification of Remains at an Early, O. G. 
Kickotson, Jr., 558 

Measurement and Calculation, An Account of the Prin¬ 
ciples of. Dr. N. R. Campbell, 598 
Mechaniwche Eigeimchafttm tiussiger Stoffo ; Volumcn, 
Diehte, Koinprcssibilit&t, O borflftehonspann u ng, Innere 
Reibung, Prof, R. Kremann, 308 
Medical : Education, Methods and Problems of. Ninth 
series, 189; Tenth series, 863; Research Council, 
Prof. R. Muir, Hir John Herbert Parsons, and Sir 
Charles Philips Trevelyan appointed members of the, 
326 

Medicine : A Short History of, introducing Medical 
Principles to Students and Non-Medical Readers, 
Dr. C. Singer, 838 ; of an Aboriginal Tribe, The, 46 
Medieval : Economic Theory in Modem Industrial Life, 
Prof. M. Bonn, 710; Winters, 917 
Mehetia (Society Archipelago), Constitution of the Lavas 
of the Island of, A. Lacroix, 983 
Melbourne Astrographic Catalogue, The, 378 
Melia Azedanu'.h (Syringa berries), The Toxicity of the 
Eruit of, D. G. Steyn and M. Hindi. 297 
Mental : Ability, Mathematical Consequences of Certain 
Theories of, J. Mockie, 908; Measurement, T. P. 
Blank, 908 

Mer, Con sell Permanent International jxmr l’Exploration 
do la, Rapports et Proems-Vorbaux dos Reunions. 
Vol. 47, 731 

Mercerised Cellulose, Structure of, O. L. Sponsler and 
W. H.Dore, 456 

Mercury : a Morning Star, 108 ; and Vonus, The Planets, 
E- M. Antoniadi, 773 ; tho Planet, L. Rudaux, 549 ; 
The Transit of, in November 1927, 490 
Mercury ; Cathode with falling Drops, The use in Analysis 
of a, E. Bavle and L. Amy. 225 ; Pure, The Dissocia¬ 
tion of ; E. 8. Keeping, 728 ; R. S. Bradley. 573 ; 
Solid, The Crystal Structure of, M. Wolf, 314 ; Spec¬ 
trum, Width of Certain Lines of the, A. Carrelli, 
1018 ; The Anomalous Dispersion of, and of Lithium, 
E. Segrd and E. Amaldi, 754; The Thermal Ex¬ 
pansion of, F, J. Harlow, 926; The Volumetric 
Determination of, H. B. Dunnicliff, 830; Vapour, 
Fluorescence of, under Low Excitation, Lord Rayleigh, 
242, 725 ; Prof. Ft. W. Wood and V. Voss, 79 ; Tho 
General X -radiation from, W . Duane, 191 
Meristeinatic Tissues of Plants, Prof. J. H. Priestley, 383 
Mesozoic Cycadean Fronds, The Cuticle Structure of, 
Dr. H, Haraahaw Thomas, 908 
Messel Memorial Address, Prof. R. A. Millikan, 555 
Metal i Crystals, Banded Structures in, Dr. C. F. Elam, 
939; Overvoltage Measurements with the Cathode 
Ray Oscillograph, E. Newbery, 42; Some Banded 
Structures in, Dr. C. F. Elam, with an appendix by 
Prof. G. I, Taylor, 829 

Metallic; Contacts, Imperfect, G. Todcsco and B. Rossi, 
227; Corrosion, The Theory of, in the Light of 
Quantitative Measurements (2), G. P. Bengough, 


J. M. Stuart and A. R. Leo, 753; Deposits of Two 
Metals, The Crystallographic Study by moans of the 
X-rays of tho Structure of Simultaneous, A. Roux 
and J. Cournot, 226; Films, Thin. E. Rupp, 73 
Metals : Electrical Heating of, Leeds and Northrop Co., 
258 ; Institute of ; Tho Journal of the. Vol. 39. 
Edited by U, Shaw Scott, 920 ; to meet in 1929 at 
Dusseldorf, 70 ; on Activation, The Reflecting Rower 
and Colour Sequences shown by, Dr. F. M. Constable, 
57 ; ‘ Residual Heat ’ of, Miss M, A. Sohjrmann, 859 ; 
The Electrical Conductivity of, R. Ruody, 882 ; The 
Fatigue of, with Chapters on the Fatigue of Wood and 
of Concrete, Prof. 14. F. Moore and Prof. J. B. 
Kommers, 436 

Met a/,oil. The varying Chromosomic Equipment of tho 
Cells of, in Relation to Sex and the Difference in 
Category between Mixed individuals and Pure 
Gametes in Cryptochilum tirhini. A. Russo, 117 
Meteor : Observations, Degree of accuracy of, A. King, 
217 ; of Sept. 9, VV, F. Denning, 453 
Meteorites, Metal in. Origin of the, U. P. Merrill, 858 
Meteorological Office, Annual Report of the, 659 
Meteors: and Meteorites, A. R. Kinks, 410; August, of 
1928, W. F. Denning, 287 

Methane : and Steam, The Reaction between, R. N. Pease 
and P. R. Chesebio, 145; Higher Hydrocarbons 
from : Dr. F. H. Constable, 882 ; H. M. Stanley and 
Prof. A. W, Nash, 725; Prof. R. V. Wheeler, 773 ; 
Solid, The Crystal Structure of, Prof. J. C. McLennan 
and W. G. Plumrnor, 571 

Methyl 8 odioch loro malaria to. The formation of, and its 
reaction with Iodine, A. Eeeles, 1017 
Methylene Blue penetrate Living Cells ? Does, Tudor 
Jones, 133 

Mexico : Land, Volk und Wirtsohaft, Prof. K. Sapper. 
Zweite Auflago der “ Wirtschaftsgeograpliie von 
Mexico,” 202 

Microbiology, General, An Elementary Text-book of. 
Prof. W. GUtner, 539 

Microscope : New Low-pow er Binocular, Ii. and J, Reek, 
Ltd., 552 ; Origin and Development of the, as illus¬ 
trated by Catalogues of the Instruments and Acces¬ 
sories, in tho Collections of the Royal Microscopical 
Society, together with Bibliographies of Original 
Authorities. Edited by A. N. Disney and others, 
306 ; Theory and Use of the. An Introduction to the, 
Prof. C. R. Marshall and H. D. Griffith, 876 
Midwifery in Cheat Britain, 875 

Migration of Substances in Plants, The Influence of 
Traumatisms on the, R. Combes, 1018 
Milchinduatrien, Die noueren. Dr. L. E her loin, 307 
Milky Way, A Photographic Atlas of Selected Regions 
of the. Prof. E. 10. Barnard. Edited by Prof. E. B. 
Frost and Mary R. Calvert. 2 Parts, 342 
Millipedes, Humus-living, O. F. Cook and H. F. Loomis, 624 
Mineral : Localities in Central Europe, Place-names of. 
Prof, F. Slavik and Dr. L. J. Spencer, 48H ; Names, 
New, Eleventh List of. Dr. L. J. Spencer, 80 
Mineralogical Society, election of officers, 782 
Minerals, Artificial, The Optic and Microscopic Characters 
of, Prof. A. N. Winchell, 436 

Mining : Engineers, Institution of, the Medal of the, 
presented to Sir Henry Hall, 704 ; Stratified Deiwsits, 
C. Habberjam, 394 

Mira : Coti. The Spectrum of, F. E. Bax and a11, 252 ; 

Variables and the Millikan Rays, A. Gorlin, 71 
Mirage : Natural and Artificial, A. Mullock, 94 
Moist Granular Media, Capillary Properties of, W. B. 
Haines, 607 

Mole, Intestinal Flora of the, W. A, Kutejsohikow, 143 
Molecular ; Hydrogen, The Heat of Formation of, F. R. 
Bicbowsky and L. C. Copeland, 111 ; Physics and 
the Electrical Theory of Matter, Prof. J. A. Crowther, 
93 ; Measurements by Optical Lever, Dr. W. N. 
Bond, 169 ; Spectra in the Extreme Infra-Red, Prof. 
C. V. Raman and K. S. Krishnan, 278 
Molecules : attached at more than One Point, The Ad¬ 
sorption Kinetics for, R. E. Burk and D. C. Gillespie, 
192; Rotation of, induced by Eight, Prof. C. V. 
Raman and K. 8. Krishnan, 882 ; The Structures of. 
Dr, F. Hund, 1010 




xlvi 


Title, Index 


r Naton, 
Lftt&fuary Id, IMS 


Molten Lead, Can tho Hand be thrust in, without Injury ? 
A. 8. E. Ackermatin, 349 ; Prof. F . Cheshire, 507 ; 
J. R. Clarke, 610 

Monel Metal, Laboratory Uses of, Dr. L. F. Bates and 
11. C. Brown, 240 

Money and Monetary Policy in Early Times, A. R. Bums, 
309 

Mongolia : Geology of, a Reeonimissanee Report baaed on 
the Investigations of the years 1922-23, Prof. C. P. 
Berkoy and F. K. Morris, 303 ; The Structure of, 303 
Mongols, H is to ry of the, from tho 9 th to the 19 th Century, 
the late Sir Henry H. Ho worth. Part. 4 : Supple¬ 
ment and Indices, 274 

Monoinolecular Films, B. C. J- G. Knight and P. Stam* 
borgor, 97 

Monotremos to the Madonna, From the : a Study of the 
Breast in Culture and Religion, F. Z. Snoop, 238 
Monsoon Front, Vortices on the, Dr. S. K. Banerji ; Sir 
Gilbert T. Walker, 841 

Mont Blanc, A New Ascent of, F. S. Smyth and Prof. 

T. Graham Brown, 284 
Moray Firth Fisheries, Dr. A. Bowman, 979 
Morcies Stratum in tho Circle of the Fer d cheval (Sixt 
Alps, Hauto-Savoie). Tho presence of a Plano of 
overlapping of tho, L. VV. Collet and A. Lombard, 
794 

Moriori of Chatham Island, The, H. D. Skinner, 550 
Moslem Year, The division of the, C. L. Horton ; C. A. 
Silborrad, 706 

Moteurs, Les, & you rants alternatifs, los moteurs d’induction, 
los moteurs h oollectour : theorie, calcul, construction, 
applications, L. Lagron, 103 
Motherhood and its Enemies, Charlotte Haldane, 525 
Mouse, The Adrenal Cortex in the, and its relation to the 
Gonads, Ruth Deanesly, 793 

Mueors, Sexes in. Biochemical Differences between, S. 

Satina and A. F. Blakesleo (5), 118 
Muharram of the Moslem Year, tho Month of, C. A. 
Silberrud, 489 

Mules, Fertile Mare, A. H. Groth, 707 
Mullifce. Tho Problem of, I). 8. Belianlun. 420 
Mummification in Australia and America, W.K. Dawson, 417 
Muscle, The Energy liberated by an Isolated, during the 
performance of Work, Prof. A. V. Hill and W. Hartroe, 
944 

Museums : in Education. Tho Place of, 295 ; of the British 
Isles, The, J. Reeves, 177 ; of the British isles (other 
than the National Museums), A Report on the Public, 
Sir Henry Miers, 45 

Mussel Growth in Submarine Shafts and Tunnels, Dr. 
,T. Ritchie, 901 

Mutations, The production of, by X-rays, H. J. MOiler, 910 
Mycelium x and Agaricus mtlleu#. Influence of the Sub¬ 
stratum and some other Factors on the Luminescence 
and Growth of, F. Bo the, 946 
Mycorrhiza : an Account of Non-Pathogenic Infection by 
Fungi in Vase lilac Plants and Bryophytos, Dr. M, C. 
Raynor, 678 


NH Band, The, and the Dissociation Energy of Nitrogen, 
Dr. E. Gaviola, 313 

Nakritc, A Seam of, in the Eruptive Rooks of Totaikoi, 
near Simferopol, N. Prokopenko, 594 

Naphthalene, The Symmetry of, Mrs. K. Lonsdale, 1017 

Naron : The, a Bushman Tribe of tho Central Kalahari, 
D. F. Block, 343 

National : Collections, Our, 465 ; Geographic Society of 
Washington, The Exploration Work of the, 584 ; 
Institute : for Research in Dairying, Annual Report 
for 1927, 377 ; for the Blind, Report far 1927-28, 662 ; 
Museums and Galleries, Royal Commission on, Interim 
Report, 465 ; Parks, The Balance of Life in, Dr. J. 
Grume] 1, 853 : Physical Laboratory : Collected Re* 
searches of the. Vol. 20,416; Inspection by the General 
Board, 112 

Native Culture of the South-West, A. L, Kroeber, 586 

Natures Novitatee, Nov., 899 

Natural: History : No. 1. Vol. 28, 661 ; and Literature, 
987 ; Magazine . Oct., 821; of Canterbury t a Series 
of Articles on the Early History of the Province and 


on the History of Scientific Investigation up till 
1926, as well oa on Some Results of this Investigation, 
R. Speight, A. Wall, and R. M. Laing, Honorary 
Editors, 392; The Cultural Value of, Prof. J. A. 
Thomson, 896 ; Steam Power in California, Dr. E. T. 
Allen and A. L. Day, 17 

Naturalism and Religion, Prof. R. Otto, Translated by 
Prof. J. A. Thomson and Margaret R, Thomson, 
Edited, with an Introduction, by the Rev. W. D. 
Morrison. Reissue, 528 

Naturalist, A, at the Dinner Table, E. G. Boulenger, 392 
Nature : an Introduction to Theistic Studios, with Special 
Reference to the Relations of Science and Religion, 
Prof. W. Fulton, 528 ; and Man, C. Elton, 392 ; in 
the Age of Louis XIV., Phyllis E. Crump, 987 ; The 
Uniformity of, and tho Freedom of Man, Bishop 
Barnes, 582 

Naval Electrical Manual, 1928. Vol. I. Prof. C. L. For- 
, tescue, 876 

Navy, Health of the, Statistical Report of the, for 1926, 935 
Neanderthal Man and the Natives of New Caledonia, 
Prof. A. N. Burkitt, 474 

Nebulosities, Faint, Photography of, F. E. Ross, 142 
NedorlantUche Chemise he Veroeniging, Twenty-fifth Anni¬ 
versary of the, 68 

Needle Valve Leaks, Adjustable, Prof. C. T. Knipp, 131 
4 Negative Dispersion,’ Experimental Proof of, Dr. H, 
Kopformaim and Prof. R. Ladenburg, 438 
Ncilson, James B., Life of, T, B. Mackenzie, 741 
Neilson’s, James B,, Invention of Hot-Blast in Iron 
Smelting, The Centenary of. Prof. W. A. Bone, 317 
Nemopalpu* Maequart (Diptera, Psychodidte), The Aus¬ 
tralasian Species of the Genus, C. P. Alexander, 
387 

Neooyanine, F. M. Hamer, 255 

Neodymium-samarium Mixtures, Fractionation of, L. 
Rolla and L. Fernandes, 117 

Noon : Isotopes, of, Prof. T. R. Hogncss and H. M. 
Kvalnes, 441 ; Lamps, 36 ; -Tube under Heavy Dis¬ 
charge, Behaviorir of a, F. A. Long, 261 
Nepal, I\ Landon, 2 Vols., 874 
Neptune, The Rotation Period of, 683 
Nerves, The Mechanism of tho, Prof. E. D. Adrian, 854 
Nervous Diseases, Importance of the Curve of Visual 
Adaptation in Diagnosing, P. Lazarev, 191 
Neumann Bands, The Mode of Formation of, S. W. J. 

Smith, A. A. Dee, and J. Young, 829 
New : Coal Age , The, 623; Reformation, The, from 
Physical to Spiritual Realities, Prof. M. Pupin, 126; 
South Wales : Fossil Plante from the Upper Paleozoic 
Rocks of, A. B. Walkom, 387 ; Geology of the South 
Coast of, Ida A. Brown (3), 154 ; Report of Director- 
General of Public Health, 1926, 141 ; Technological 
Museum of the Department of Public Instruction, 
Annual Report for 1927, 821 ; Yalwal, Lepidoden- 
droid Remains from, A. B. Walkom, 387 ; York : 
Aquarium, Report for 1927, 218; Insects of, M. D. 
Leonard, and others, 264; Zealand : Alnyonarians, 
Dr. Bonham, 664 ; Astronomical Society, Pamphlets 
issued by the, 452 ; Empididee : based on Material 
in the British Museum (Natural History), J. E. Collin, 
473 ; Institute, award of the Hector medal and prize 
to Prof. D. M. Y. Sominorville, 70 ; Nature Reserves 
in, 976 

Newton : and his Work, 836 ; Sir Isaac, 1727-1927 \ a 
Bicentenary Evaluation of his Work, 836 
Niagara : Falls, The Power from, 916 ; Power : History 
of the Niagara Falls Power Company, 1886-1918 ; 
Evolution of its Central Power Station and Alternating 
Current System, Dr. E. D. Adams, 918 
Nickel: and Nickel-chromium Steel Castings, The Critical 
Points and the Martensitic Tempering of, L. Quillet, 
Galibourg, and Ballay, 262 ; II, Ground Terms in the' 
Speotrum of, and Proposed Standard Wave-length In 
the Schumann Region, A, C. Menziea, 865 ; The Specific 
Heat of, above the Curie Point, P. Weiss, 262 
Nicolas (E.), and J. Lebduaka, The Comparative Study of 
th© Action of Urea and of Thiourea on the Develop 
ment and Vitality of Bacteria, 226 ■ 

Nierenetem Reaction, The : Dr. W. Bradley and Pnd 
R* Robinson, 130; Dr. M. Nierenstein, 318 



JVotttra, 

ftfrfttarjr 10, 1010. 


Title Index 


xlvii 


Night Sky, Light a/ tho. Some Recent Work on the, Lord 
Rayleigh, 316 

Nile, The, and Egyptian Civilisation, Prof. A. Mo ret. 

Translated by M. B. Dobie, 532 
Nitrate in the Sea, H. W. Harvey, 73 
Nitrobenzeno, The Hydrogenation of, by Platinum Black, 

G. Vayon and Crajoinovic, 498 

Nitrogen : Active: C. N. Hinshelwood, 404; Dr. J. 
Kaplan ; C. N. Hinahelwood, 771 i E. J. B. WiHoy, 
1010 i and Oxygen, The Afterglow in Mixtures of, 
Dr. B. Lewis, 241 ; and Phosphorus, 525 ; Dioxide, 
The Absorption Spectrum of, L. Harris, 910; Peroxide- 
Nitrio Oxidfr-Oxygen, The Effect of Drying on the 
System, J. W. Smith, 381 ,* The Dissociation Energy 
of, Dr. G. Herzberg, 505 ; The Heat of Dissociation 
of, Prof. R. T. Birgo ; Prof. R. S. Mulliken, 842 
Nobel: prize for Medicine for 1928, awarded to Dr. C, 
Nicollo, 703 ; prizes, award of, to H. Bergson, Prof. 

H. Wieland, and Prof. A. Windaus, 782 ^ 

Non-marine LameUibranohs in the Coal Measures of 

Nottinghamshire and Derbyshire, The Sequence of, 
8. G. Clift and A. E. Trueman, 944 
Noon, Determination of, by Shadow, A. Mailock, 924 
Noose-Traps on the Congo, Dr. G, Lindblom, 109 
Nopinene, The Ozonide of, G. Brus and G. Peyresblauques, 
1017 

Normal and Supernormal Phenomena, 229 
North Mayo and West Sligo, Glacial Geology of, Prof. 
J. K. Charlasworth, 81 

Nottingham, University College, New Buildings at, 37 
Nova: Franoia: a Description of Arcadia, 1600, M. 
Les*cart>ot. Translated by P. Erondelle, 1609, 344 ; 
in Messier 33, Dr. Baade, 900 
Noxious Gases and the Principles of Respiration Influencing 
their Action, Prof. Y. Henderson and H. W. Haggard, 
531 

Nuclear Disintegration : 1 >r. Kirech and Dr. Pettersson, 
939 ; The Quantum Theory of, Dr. (3. Gamow, 805 
Nyasaland, Population in, Dr. F. Dixey, 586 


Objectives, Old English, H, Boegehold, 671 
Ocean, Problems of the, 731 

Oceanographic ; Observations between Greenland and 
North America, D. J. Matthews, 373 ; Work in Japan, 
Records of, 826 

Oceanography : An Introduction to, with Special Refer¬ 
ence to (jeo^raphy and Geophysics, Prof. J. Johnstone. 
Second edition, 724 

OCgilopB, Hybrids of, Prof. J. Fercival, 610 

(Enothera Hybrids, Chromosome Linkage in certain. Prof. 

R, R. Gates and F. M. L. Sheffield, 793 
iEnothera, Lamarckiana , Mutants of, Prof. H. de Vries 
and Prof. R. R. Gates, 708 
Official Statistics, Guide to Current, 70 
Ohm, Georg Simon, R. Appleyard, 584 
Oil : and this Oil Engine, 1001 ; Generation of, by Geologic 
Distillation during Mountain-Building, J. L. Rich, 
421 ; -Pools, Structure Contour Maps of, 455 ; Shales 
and Related Rooks, Organic Constituents of, Miss 
■ Jennie Livingstone, 330 

Oils : and Fats, Determination of Unsaponiflable Matter 
in, E. L. Smith* 830; Greases, and High Vacua, 
C, R« Burch, 729 

Oligamatitoe martynovi, gen, et sp. n., N. Kusnezov, 831 
Oligooene Molluscs from Mexioo, New* C. W. Cooke, 254 
OUvine of Linosa (Pelagic Islands), Chemical Investigations 
on the* G. CarobbT* 426 

Open : -air Guide: The, for Wayfarers of all Kinds, J. R. 
Ashton and F. A. Stocks, 537 ; Conspiracy : The, 
Blue Prints for a World Revolution, H. G. Wells, 3 
Optic Axial Angles and Crystal-Forms, On the Determina¬ 
tion of, from Observations by the Beoke Method in 
Thin Sections, H. Collingridge, 80 
Opfcioal; Instruments* The Depth of Field and Resolving 
Power of: T, Smith* 649; 0. Beck, 650 ; A. Mailock, 
685 ; Mineralogy : Elements of, an Introduction to 
Microscopic Petrography, N. H. Winchell and A. N. 
Wmoheil, Entirely rewritten and much enlarged by 
Prof. A. tfi Winchell. Second edition. Part 2> 397 ; 
Pyrometers, A Verification Apparatus for, R, Bach, 794 


Optics, Historical, and the Microscope, Dr. J. Weir French, 
306 

Organic : Acids and Bases in Non-aqueous Solids (4), 
Phenols and Amines, F. H6lzl, 946 ; Analysis, Ele¬ 
mentary, Improvements in the Method of, A. Wahl 
and J. P. Sisley, 82 ; Forms, Imitation of; by means 
of Albumen, L. A. Herrera (2), 227 ; Inheritance in 
Man, Prof. F. A. E. Crew, 951 ; Protective Coatings* 
Accelerated Tests of, P. H, Walker and E. F. Hickson, 
859 ; Syntheses, F. C. Whitmore, Editor-in-Chief. 
Vol. 7, 9 

Orientalists, Seventeenth International Congress of, 383 
Orkneys, Excavations in the. Prof, Gordon ChiJde* 375 
Orokaiva Magic, F, E, Williams, 763 
Orthoptera of Polar Siberia, Miss E. F. Miram, 219 
Oscillator Producing Very Short Waves, The Realisation 
and Working of a New, E. Pierrot, 225 
Osiris and the Tree and Pillar-Cult, Sir Flinders Petrie, 218 
Osmotic Pressures, A Theory of Partial, and Mombrano 
Equilibria, etc., G. S. Adair, 865 
Ostracods, Marine, T. Skogsberg, 1008 
Oatrea, The Dominant Species of, T. O. Roughloy, 476 
Outrigger Canoe, The, J. Homell, 379 
OverpotentiaU Produced by Films of Hydrogen less than 
One Molecule Thick, Prof. A. L. McAulay arnd D. P. 
Mollor, 170 

Owen, Sir Richard, Personal Recollections of, E. A, Vidler, 
547 

Oxford University : conferment of a doctnrato on Lord 
Melchett ; Viscount Grey of Fallodon admitted 
and installed as Chancellor, 40; Prof. K, A. Milne 
appointed Rouse Ball professor of mathematics, 
384 ; The residence in vacation of research students 
in letters or science ; the offer of a gift by Prof. J. 
Wright; gift by Capt. B. Owen and W. J. Maliinson, 712 
Oxidations, The Modes of Utilisation by the Organism of 
the Energy Set Free by, and the Problem of the Food 
Value of Alcohol, E. F. Torroino and It. Bonnet, 461 
Oxygen : A Progression Relation in the Molecular Spectrum 
of, Occurring in the Liquid and in the Gas at High 
Pressure, O. R. Wulf, 714; and Cancer, Warburg and 
others, 664 ; and Lactic Acid, Tho Diffusion of, 
through Tissues, Prof. A. V. Hill, 844 
Oyster, Biology of the, and other LamcilJibranohs, Dr. J. H, 
Orton, 186 

Ozone in tho Upper Atmosphere, the Height of tho, P. 
Gotz and Dr. G. M. B. Dobson, 79 


Pacific : A Minor Mystery of the, 565 ; Ocean Land 
Snails, I.)r, H. A. Pilsbry, C. M. Cooke, Jr., and Marie 
C, Noal, 552 

Paint, Colour, and Varnish Industries, Review of Current 
Literature relating to the, No. 1, 33 

Paloaacis, On the Structure of, L. B. Smyth, 1017 

Palaeolithic : Implements of Sligo, Ireland, The, E. Dixon, 
348 ; Times in Italy, M. C. Hurkitt, 433 

Palaeontology : and tho Evolution of Man : the Romanes 
Lecture, Prof. D. M. 8. Watson, 86 ; Stratigrapliical, 
a Manual for Students and Field Geologists, Dr. E. 
Neavorson, 834 

Palaeozoic r Brachiopods, Prof. O. T. Jones, 976 ; Moun¬ 
tain Systems of Europe and America, The, E. B. 
Bailey \ 811 

Pateolithicjuo italien, Le, R. Vaufrey, 433 

Palygorskite, The, and Pyrite from the Trudov Mine in 
the Donetz Basin, D. Sordjutschenko and P. Tchir- 
vinskii, 594 

Pan-Pacific Conference on Education, Reclamation, and 
Recreation, at Honolulu, 77 

Papuan Magic, 763 

Paramecium caudatum , The Spontaneous Movements of, 
A. Tsvetkov, 263 

Parasitism as a Sex-determining Factor, N. A. Cobb, 
G. Steiner, and J. R. Christie, 185 

Passion Fruit, The Woodiness or Bullet Disease of* R, J. 
Noble, 427 

Passivity Phenomena* The Theory of; W. J. Muller and 

• 0. t«wy (2). 118 

Patent: Law and Chemical Invention, F. H, Carr, 740; 
System, British, Reform of the, 757 


xlviii 


Title Index 


Nature, 
Fehrvury W t 


Poach-Borer, UontroJ of the, by Faradichlorbenzinc, O. J, 
Snapp and C. H. Alden, 143 

Ptmoook Angel : r riio Cult of the, a Short Account of the 
Vexfdi Tribes of Kurdistan, ft. ii. W. Eznpson. With 
a Commentary by Sir Richard Cain a e Temple, 519 
Peacock ’h ‘ Eye.’ The Colour of the : F. Finn, 53 ; Lord j 
Rayleigh, 167 

Pthhelbronn, Petroleum-hearing Basin of, The Geothermic | 
Situation of the, J. 0. 11aan and C. R. Hoffmann, 262 
Peetc) i, fiporulyluH, Ant Mss/um, The Eyes of, and Allied j 
Larne! librnriehs, with a Short 1 hseussiozi on their 
Involution, Prof. W. J. Dakin, 793 
Peluryoniuw, A Structural Peculiarity of the Kxodrrmis 
of the Root of, Lorna 1, Scott and Ada /i. Whit worth, 
2D t 

Pencil Linen. The Effect of Moist Air on (lie Resistance of, 

J, ih Seth, l\ Anand, and G. Chmui, 982 
Penrose's Annual : the Process Year Boole and Review of 
tlie Graphic Arts, Edited by W. Gamble. Vnl. 31, 802 
Rent aery thritol Tetm-aootftte, The Form of the Central 
Carbon Atom in, its shown by X-ray Crystal Analysis. 

I. ii. Knaggs, 749 

Pentosans, Determination of, Dr. C. Antoniani, fi03 
Pereira Medal of the Pharmaceutical Society, Presentation 
of the. to il. A, Turner, 583 
Periodic Table. A New, Prof. Yamamoto, 145 
Peripheral Vision, Influence of Age on the Adaptation of, 

P. P. Lazarev, L. M. Couper, and A. Duhinskaja* 
Voskresenskaja, 298 j 

Perminvars, Properties of, (j. W. Khncn, Kill 
Perse id Meteor Shower, The (beat. W. F. Denning, 222 j 
Persulphate*, The Decomposition of, jn Aqueous Solutions, \ 
A. Kaiian and K. Leisok, 1019 j 

Peruvie Acid as an Intermediate Product of Alcoholic j 
Fermentation, 8. Kofltvchev an<l S. Soldatenkov, 335 
Petehora Region, The Sands of the, N. A. Kulik, 298 j 

Petroleum : Mountain-Building Movements and the j 
<Genesis of, H. B. Milner, 421 ; Products, Viscosity of, 

H. >S. Howell and J). Finlay son, 418 j 

Pflanzon ; Hrblicrhkeitsforsohung an, ein Abriss ihrer 

Entwickhuug in tier let /.ten 15 Jahrcn, Prof. F. j 
Ochlkers, 473 

Pflanzen on atomic, Hand bu eh dor, Heransgegeben von 
Prof. K. Linsbauer. Abt. J, Toil 2 : Histologic. 
Liof. 22, Band 5 : Die pfl an/die hen Trennungsgewobe, 
von T)r, H, Pfeiffer, 644 

Pflanzcntiahrung. Dor Gosehichto unserer, von den Ur- 
zeiton his zur (logon wart, Prof. A. Manrizio, 724 
Pflartwjnwelt, Dio hoimteehe, in ihren Ueziohungen zu 
Landsehaftt Kliinn und Boden, Prof. F. Rawitsoher, 9 
Pharmacognosy ami Materia Medica : for Students in 
Pharmacy and Practising Pharmacists, Prof. H. C. 
Washburn and W. H. Blome, with a chapter on 
Vitarnines and one on lusulin, by W. Pit*, 538 
Pharmacy as a Career, R. R. Bennett. 583 
Phase Rule, The, ami its Applications, Prof. A. Findlay. 
Sixth edition, 005 

PhamnmUn, West American Species of the Genus, A. M. 
Strong. 254 

Phonological Observations* in the British Isles, December 
1926 to November 1927, Report on the, J. E. Clark, 

I. D. Margary, R. Marshall, and C, J. P. Cave, 11 (I 
Phenols. The Ext rartibility of, by Ether, starting will) 

their Alkaline Solutions, G. Vavon and N. Zaharia, 
461 

Philippine TrerrmtodcB, M. A. Tubangui, 745 
Philippines, Fishes from the, A. W. Herre and-H. R. 

Mont&lban; A. Valenguela, 975 
Philips’ Pocket Surveyor, Designed by G. C. 8herrin, 767 
Philosophy, An Outline of, Hon. B, Russell, 467 
Philosophy. Intelligible; 467 

PhUbotomuH rhinensis in Syria, The Presence of, Dr. 

8. Adler and O. Theodor* 572 ; *erfftnli t Infection of, 
with Leishnumia tropica , Dr. 8. Adler and O. 
Theodor, 278 

Phonetics, Experimental, International Society of, The, 
780 

Phosphate Solutions, The Reciprocal Equilibrating Power 
of Two Regulating, M. Come!, 766 
Phosphorescence: Prof, R. W. Pohl, 73; Fluorescence, 
and Chemical Reaction, Prof. E. C. C. Baly, 651 


Phosphorus; The Allotropic Modifications and Solid 
Solutions of i J. W. Nicolaieff, 225 ; A. Smite, 1017 ; 
Trioxide, Pure, Christina t\ Miller, 456 
Photochemical : Reactions, Tho Velocity of, J. Perrin 
and Milo, Choucroun, 909; Ozonisation : U. K. 
Wulf, 825 ; and its Relation to the Polymerisation 
of Oxygen. O. R. Wulf, 119 
Photnchimie, Prof. A. Berthoud, 273 

Photoelectric Effect, Time Lag in the, E. O. Lawrence 
anil . W. Beams, 825 

Phot orient cons : Produced by X-rays, The Special Dis¬ 
tribution of, E. J. Williams, .1. M, Nuttttl], and H, S. 
Burlow. 829 ; tho Velocity Distribution of, by 8ofL 
X-rays, E. Rudbcrg, 79 
Photosynthesis, Prof. E. C. C. Baly, 207 
| Photographic Enlargement of Small Solid Objects ; and 
j I ho Limitation of Definition Obtainable on Gelatine 
Plates, A. Mullock, 239; Rev. H. C. Browne, 507 
I ^’holography : its Principles ami Practice, C. B. Nebletto, 
644 ; Permanent Committee of International Con¬ 
gresses of. Sir William Pope elected president of the, 
222 ; Tim Seventh International Congress of, 221 
Physical; und Mental Efficiency, Pressure and, 218; 
Society, Provincial Meeting at Bristol, 107 ; Maps 
of Great Britain, 110; Measurements, Accuracy in, 
The Limits of. A. E. Ruark, 119 
Physician. The Place of the, in the World, Prof. W. Wright 
Smith, 180 

Physicists. The Great, Dr. I. B. Hart, 52 
Physics : for Medical Students, Prof. S. Rush, 919 ; 
Institute of, Developments of tho, 781 ; of the 
1'inverse, The. Sir James Jeans, 689, 703 ; Some 
Debatable Problems in (Spiers Memorial lecture). 
Sir Oliver Lodge, 790 : The Revolution in. Sir Oliver 
Lodge, 429 ; Theoretical ; Introduction to. Prof. 
A. Haas. Vol. 1, Translated by Dr. T. Vorschoylo, 
Second edition. 52 ; Lectures on, delivered at the 
University of Leiden, Prof. H. A. Lorent*. Authorised 
translation by Dr. L. Silberstein and A. P. H. Trivelli. 
Vol. 2 : Thermodynamics, edited by T. 0. Clay*Julies; 
Entropy and Probabilty. edited by Dr. 0. A. (.Tom- 
melin ; Tho Theory of Radiation, edited by Dr. A. D. 
Fokker ; The Theory of Quanta, edited by Dr. G. L. 
do Haas-Lorent*, 602 

Physik ; Handbuch der, Hcrausgegoben von H. Geiger 
und K. School. Band 5 und Band 7, 602 ; theorettecho, 
Einfuhrung in die, Prof. Max Planck. Band 4, 920 
Physiological: Congress, Intemational, The Thirteenth, 
to moot in 1929 at Boston, Mass., 70; Problems at 
High Altitudes, Dr. A. Campbell, 288 
Physiology : in Great Britain, A Record of, 003 ; The 
Journal of. Author Index to Vote. 1 to 00, 603 ; The 
Relation of, to other Sciences, Prof, C. Lovatt Evans, 
442 

Phytopathology and Economic Entomology, International 
Conference for, Prizes offered by the, 742 
Picric Acid, The Action of, upon Glycyl-Glycine, A, Morel, 
P, Precept is and A. Galy, 335 
Pictures, the Scientific Examination of. Prof. A. F. 
Laurie. 819 

Piezo-electric Effects, Demonstrations on, W. A. Wooster, 81 
Pin Hole Cave, Creswcll, Excavations in the, A. L. 
Armstrong, 901 

Pineapples, A Bacterial Disease of, F. B. Serrano, 625 
Pipes of 4 Negative ’ Diameters, The Resistance of, A. 
Eagle, 14 

Pistolesi’s Note on a Supposed Exception to the Kutta- 
Joukowski Theorem, A. Rosenblatt, 227 
Pitman’s Technical Dictionary of Engineering and In¬ 
dustrial Science, E. Slater. Parts 1 and 2, 50 
Pituitary Secretion Conoemed in the Inheritance of Body- 
si*e ? Is, R. C. Robb, 155 

Place-names of Mineral Localities in Central Europe. 

F. Slavik and Dr, L, J, Spencer, 80 
Plaice in the North Sea, Condition of, Mias D. E. Thursby- 
Pelham, 760 

Plane: Plate, The. and the Kutta-Joukowski Law, C. 
Ferrari, 299; Reflecting Surfaces, On Systems of, 
T. Smith, 908 

Planes, Closed, The Fixed Point Problem in the Repre¬ 
sentation of, J, Nielsen, 117 




Kotor*, 1 
Wtoiwrv W, IMPJ 


JWe Index 


xlix 


Planets, Minor, 585 

Plankton : Movements, F. S. Russell, 219 ; The Relation 
of the, to Some Chemical and Physical Factors in the 
Clyde Sea Area, S. M. Marshall and A. P. Orr, 256 
Plant : and Soil, Dynamic Relations between, with Special 
Reference to the Supply of Water and Oxygen, B, E. 
Livingston, 118; Ecology, Prof- W, 1J. McDougall, 
52; Genetics, Dr. R, J. Chittenden, 73; Tissue, 
Temperature and Electrical Stimulation of, Dixon 
and Bennot-Clark, 418 

Plants : Cultivated at Rennes, The Comparative Growth 
at Rothamsted of, which have Originated from Seeds 
Ripened at Very Different Latitudes, P. Lesage, 983 ; 
The Cell-wall Substances of, with Speoial Reference to 
Ligni flea t ion, Prof, S, B. Schryver and E, J. Condi in, 
793 

Platinum, The Variation of the Specific Resistance of Thin 
Layers of, as a Function of the Thickness and of the 
Temperature, A. F4ry, 945 

Pleochroic Haloes and the Age of the Earth, Dr. F, Lotze, 
251 

Pliocene and Pleistocene Terraces, 111 
Plotted Points for Reference, A Simple Method of Dis¬ 
tinguishing, W. B. Whitney* 010 
Polar : Geography, 837 ; Regions, The Geography of the, 
A General Characterisation of Polar Nature, by 
Dr. O. Nordenskjbld, and A Regional Geography of 
the Arctic and the Antarctic, by Dr. L. Meeking, 837 ; 
Research : Problems of, a Series of Papers by Thirt y - 
one Authors, 837 

Polarimetry and Photo-electric Photometry, E. Peru era, 

401 

Polarisation, The Internal Field of, R. de Mallemann, 910 
Polarised Light, The Selective Photo-chemical Action of. 
Dr. E. S. Semmens (3), 42 

Polesie, The Geological History of the, B. Lichkov, 594 
Pollen, the Cytology of. Unusual Features in, K. Pieeh, 824 
Polyporun pinicola. The Chemistry of the Higher Fungi 
(19), E. Hartmann and J, Zellnor, 867 
Poor White Problem, Some Social Implications of the, 
Dr. M. Boehmke, 801 

Popular Sayings, On the Study of, Prof. K- Westermarck, 
701 

Population Problems, 085 
Populations, The Scientific Study of, 341 
Porbeagle Shark in the River Towy, C, Matheson, 008 
Porro Prism Field-Glasses, Carl Zeiss, Ltd., 36 
Potassium Chloride : Action of Light Rays on, J. Risler 
and F, de Courmelles, 984; The Electrical Conductivity 
of the Vapours of, T. Poezaleki and J. Cichocki, 
794; in the Animal Organism, Distribxition of, 
A. Leuliar, L. Velluz, and H. Griffon, 984; Per¬ 
manganate, The Direct Electrolytic Preparation of, 
G. Rapin, 207 ; Thiocyanate and the Diastatic Action 
of Saliva and Plant-diastases, L. R. Johnson and 
A. Worm all, 201 

Potato, Alimentary Value of the, for Albino Rats, A. 
Galamini, 427 

Potential Gradient at Great Heights, P. Idrac, 1013 
Pottery.making, E. W. Gifford, 417 

Poultry, Ineffectiveness of Internal Medication of, for 
Control of External Parasites, 550 
Power : Alcohol from Vegetable Products, A. C. Thaysen 
and L. D, Galloway, 492 ; Engineering, S. Lees, 103 ; 
Units in Agriculture, 1011 

Prehistoric: Culture of the Columbia River, H. W. 
Krieger, 184; Industries and Art in South Africa, 
Dr. A. 0. Hoddon, 018; Man in North-west Russia 
in Relation to the Geological History of the Region 
during the Post-glacial Period, B. Zemliakov, 227 
Preston’s light, 040 
Production, Economics of, 710 

Progressive Culture and Microbic Dissociation, C. Gorini, 

427 

Protactinium, Isolation of. A, Grosse, 298 
Proteins, The Cliemlfttry of the, Prof. S. B. Schryver, 059 
Protoplasm, Living, Visible Alterations in, Evoked by 
Salts, R, Hotter, 940 

P«udo-peroxida**v a New Indirect Ferment Acting by 
euwins of Hydrogon Peroxide, R, Chodat and F. 
0ti«finrs,4M , 


Psycho-analysis for All, Dr. R. Urbantschitsch. Trans¬ 
lated by Dr. A. Eiloart, 540 

Psychology: A Synthetic, or Evolution as a Psycho¬ 
logical Phenomenon, P. Griffith, 540 ; and Physiology, 
Common Principles in, Dr. J. T. MacCurdy, 540 ; 
Comparative, An Outline of, Prof. C. J. Warden, 958 
Public ; Health, The, 608 ; Library System of the United 
States, The, 39; Schools for Boys in England, 
Accommodation for the Sick in, Capt. W. Dairymple- 
Champneys, 1007 

Pulegonols, Absorption Curves of the, J. Savard, 226 
Pulmonata, Gastropoda, Morphology of the Central Ner¬ 
vous System in the. Dr. Helene E. Bargmann, 830 
Purkinje and the Discovery of Cells, Prof. F. K. Studnifcka, 
492 

Py rami dell ids* from the Gulf of California, Dr. F. Baker, 
Dr. G. D. Hanna, and A. M. Strong, 280 
Pyramids, Natural, on a Beach in the New Hebrides, 
Dr. G. R. Baker, 843 

Pyrethrum, English-grown, J. C. F. Fryer, F. Tattersfield, 
and G. T. Gimingham, 975 

Pyrometry, Practical, G. lL Brook and H. J. Simcox, 

425 

Pyroxylin Enamels and Laecpiors : their Raw Materials, 
Manufacture, and Application, Dr. S. P. Wilson. 
Second odition, K04 

Pyruvic Acid to Alanine, The Passage of, Aubel and 
Bourguel, 202 


Qualitative Analysis : Dr. W. Wardlaw and F. W. Piukard, 
238 ; for the Rare Elements, A System of. Prof, 
A. A. Noyes and Prof. W. C. Bray, 160 
Quantentheorie : Dio neuaro Entwicklung der. Prof. A. 
LandA, 720; Untorsuchungen zur, L. de Broglie, 
Uborsetzt von Dr. W. Becker, 129 
Quantum : Mechanics : Prof. L. M. Milne-Thomson, 527 : 
Statistical, The Basis of, P. A, M. Dirac, 800; The 
New, G. Birtwistle, 527 ; Theory : The, 720; Prof. 
H. S. Allen, 887. 896 ; of the Antoeiectric Field 
Currents, On the, J. R. Oppenheimer, 155 ; Statistical 
Methods in, Dr. R. J. Clark ami Dr. W. H. Wataon, 
12 ; The Complementary Nature of the, G. Birtwistle, 
58 

Quarterly Review of Biology, June, 002 
Quartz: The Refractive Index of, W, R. C. Coode-Adams, 
754 ; Fused, Elastic Constants of, H. D. H. Drone, 
829 

Quartzite Implement from Durham, Dr. C. T. Tretmon, 
491 

Quaternary Quadratic Complex, The Invariant Theory of 
the, Prof. H. VV. Turnbull and J. Williamson (2), 
117 


Racial: Frontiers of Britain, The, Sir Arthur Keith, 069 ; 
Zones and Head Indices, Prof. Griffith Taylor, 95 ; 
Dr. A. C. Hoddon, 96 

Radial Velocities at the Capo, Determinations of, 856 
Radiation: and Relativity, G. Y. Haunch (1), 192; 
Characteristic, The Polarisation of, J. A. Bearden, 
558 ; in Chemistry, Dr. R. A. Morton, 238 ; Pene¬ 
trating, The Absorption of, L. H. Gray, 800 ; The 
Negative Absorption of. Prof. C. V. Raman and K. 8. 
Knshnan, 12 

Radicalism, A Psychological Analysis of, Prof. T. D. A. 
Cockerell, 881 

Radio : -active Changes ahd Thermionics, 789 ; -active 
Pyromorphit© from Gennammari (Sardinia), Analysis 
of a, P. Miseiattelli, 754; -active Transformation, An 
Attempt to Accelerate the Rate of. Prof. H. Jlerez- 
finkiel and L, Wertenstein, 504; -activity and Astro¬ 
physics, Prof. W, Nernst, 493; Communication, 48; 
Echoes and Magnetic Storms, Prof. 8. Chapman; 
T. L, Eckersley, 708; Education by, 157; A 
Multiplex System of, Senatore Marconi and G, A. 
Mathieu, 31; and Magnetic Disturbances, C. S. 
Wright, 901 ; Fundamental* Principles of, Dr, R. L. 
• Smith-Rose, 507 ; International, Regulations for, 420; 
Principles of. Prof. J, H. Moreoroft, assisted by A. 
Pinto and Prof. W. A. Curry. Second edition, 507 





1 


Title Index 


r Nstm, 
iPtbnaty 1«, IN» 


Radiology : British Institute of, The, Dr. G. W. C. Kaye, 
934 ; International Congress of, 70, 294 ; The Theory 
and Practice of, with a Synopsis of Radiography and 
Radiotherapy. In 4 Volumes. B. J. Leggett, Vols. 
I, 2. 3, 723 

Radio ; Receiving Sets, Regulations for the Design and 
Installation of Certain, 30 ; Reception, Long Wave, 
and Atmospheric Ozone : K. Sreenivasan, 040 ; Dr. 
G. M. B. Dobson, 725 

Radioscopy in Vegetable Organisms, The Study of, E, 
Barsali, 427 

Radiotelcgraphic : Time Signals, The Unification of, G. 
Bigourdan, 593 ; Waves, The Phenomena of Propaga¬ 
tion of, R. Jouaust, 380 

Radio Telegraphy : Practical, Lieut. A. R. Nilson and J. L. 
Hornung, 536; Scientific, Meeting of the International 
Union of, 48H ; Stations, The Relation between Fer¬ 
tility and High Frequency in. Nemours-Auguste and 
Martin, 503 ; Time Signals, 000 ; Transmission and 
Solar Eclipse Effects, 026 

Radiovision : W. J. Brittain, 800 ; Broadcast Pictures in 
the U.S.A., Proposed Standardisation of, 853 : The 
B.B.C. and, 704 ; in the U.R.A., 377, 494 ; Voice, A, 
across the Land, D. H. Copeland and P. Dort^, 1006 ; 
Waves, Short, The Path of, H. T. Friis, 403 
Radium: o-Partioles from. Number of, H. J. BracUlick 
and H. M. Cave, 938 ; Deposit- at Uchta, A, L. N. 
Bogojavlenskii, 420; for use in Hospitals, gift by 
Sir Otto Beit for, 897 ; in Cancer, Prof. S. Russ ; the 
Writer of the Article, 242 ; Salts, Condition of, after 
Storage in Sealed Glass Tubes, A. G. Francis and 
A. T. Parsons, 571 

Raftinose, The Synthesis of, and that of Sugar in General, 
A. Pictet and H. Vogel, 420 
Raffles Museum , Bulletin of fhe> No. 1, 821 
Railway Signalling, Theory and Practice : a Practical 
Manual for Engineers, Transportation Officers, and 
Students, S. T. Dutton, 273 

Rainfall, Formation of, D, Brunt and C. K. M. Douglas, 858 
Raman Effect: 026;, in Crystals, The, K. S. Krishnan, 
477 ; in Highly Viscous Liquids, The, S. Venkates- 
waran, 506 ; in X -ray Scattering, The, K. S. Krishnan, 
901 ; Influence of Temperature on the, K. 8. Krishnan, 
050; The, and the Spectrum of the Zodiacal Light, 
L. A. Ramdas, 57 

Rand Gold, Origin of the, L. Reinocke, 35 

Rare : Earth and Alkali Metals, Double Sulphates of, 

F. Zambonini and Silvia Restaino (11.), 290 ; Gases of 
Thermal Springs, The, and the Earthquakes of April 
14 and 18, 1928, in Bulgaria, N. P. P^ntcheff, 380 

Raspberry, Diseases of the, C. W. Bennett, 708 
Rats, The Campaign against. Dr. L. Bohr, 280 
Raitus Turkestanicus Satunin, The Systematic Position of, 
A. I. Argiropulo, 946 

Rayleigh’s 1 Radium Clock,’ J. S. Thompson, 720 
Rays of Wave-length 4-8 A., The Properties of, J. Saidman 
and R. Cobon, 1018 

Keaktionskinetik gasformiger Systeme, C. N. Hinshelwood. 
Ubersetzt und orweitert von Dr. E. Pietsch und Dr. 

G. Wilcke, 535 

Real Variable, The Theory of Functions of a, and the 
Theory of Fourier’s Series, Prof. E. W. Hobson. 
Vol. 1. Third edition, 128 
Rectilinear Laminar Profile, The, M. Pascal, 227 
Reflecting; Prism, The Errors of a, T. Y. Baker, 110; 

Systems for Image Inversion, T. Smith, 908 
Reflection Echelon Grating, Adam Hilger, Ltd., 588 
Registrar-General’s Statistical Review, 1927, Part 1 
(Medical Tables), 325 

Relativity : General, The Second Law of Thermodynamics 
in* R. C. Tolman, 910; The Understanding of, 073 ; 
Sir G. Archdall Reid ; H. D., 808 ; L. Bolton, 925 ; 
Sir G. Archdall Reid, 095; H. D. ; Rev. H. C. 
Browne, 990 

Relieur, Manuel du, «T. Lemale, 839 

Religion : and Science : considered in their Historical 
Relations, Dr. C. Singer, 528; and the Thought of 
To-day, Prof. C. C. J. Webb, 899 
Reminiscences, Col. R. E. Crompton, 517 
Replacement, The Mechanism of, as Illustrated by Meta- 
somatic Alteration of the Whin Sill, L. R. Wager, 81 


Research, Industry and, Sir Richard Threlfall, 210 

Resonance Spectra and the Raman Effect, V. Poeejpal, 1018 

Respiration at Birth, The Initiation of; Prof. Y. Henderson, 
282 

Reversible Crystallisation in Tendons and its Functional 
Significance, Janet H. Clark, 558 

REVIEWS AND OUR BOOKSHELF. 

Agriculture, Forestry, and Horticulture; 

Albion (Prof. R. G.), Forests and Sea Power ; the Timber 
Problem of the Royal N»vy ; 1052-1802, 272 
Appel (Dr. O.), English Edition edited bv R. N. Dowling; 
the Work' translated by C. L. Wood. The Diseases 
of Sugar Beet, 274 

Brown (Prof. N. C.), Forest Products, their Manufacture 
and Use: Embracing the Principal Commercial 
Features in the Production, Manufacture, and Utilisa¬ 
tion of the most important Forest Products other than 
Lumber, in the United States, 434 
Carrier (E. H.), The Thirsty Earth : a Study in Irrigation, 
877 

Cox (Prof. J. F.), and G. E. Starr, Seed Production and 
Marketing, 200 

Dairy Science, Fundamentals of, by associates of L. A. 
Rogers, 437 

Dowling (R, N.), Sugar Beet and Beet Sugar, 600 
Eberlein (Dr. L.), Die neueren Milchindustrien, 307 
Fryer (J. C, F.), and F. T. Brooks, Insect and Fungus 
Pests of the Farm, 274 

Landwirtschaft. Handbuch der, Herausgegobon von 
F. Aereboe, J. Hansen und T. Itoemer, Band 1, Lief. 3 ; 
Band 2. Lief. 1 ; Band 2, Lief. 4 ; Band 2, Lief. 7 ; Band 
3, Lief. 2, 6 ; Band 4, Lief. 5 ; Band 5, Lief. 0, 042 
Lindley Library : The, Catalogue of Books, Pamphlets, 
Manuscripts, and Drawings, 237 
Maurizio (Prof. A.), Die Geechichte unserer Pflanzen- 
nahrung von den Urzeiten bis zur Gegonwart, 724 
Pieters (Dr. A. J.), Green Manuring: Principles and 
Practice, 992 

Stapledon (Prof. R. G.), and Dr. J. A. Hanley, Grass 
Land : its Management- and Improvement, 308 
Troup (Prof. R. 8.), Silvicultural Systems, 526 
Waksman (Prof. S. A.),Principles of Soil Microbiology, 308 

Anthropology and Archnology: 

Armstrong (W. E.), Rossel Island: an Ethnological 
Study, 505 

Block (D. F.) t The Naron : a Bushman Tribe of the 
Central Kalahari, 348 

Bodding (Rev. P. ().), Studies in Santal Medicine and 
connected Folklore. Part 2 : Santal Medicine, 46 
British School at Athens, The Annual of the, No. 27, 
Session 1925-1920, 202 

Burkitt (M. C.), South Africa’s Past in Stone and Paint, 918 
Empson (R. H. W.), The Cult of the Peacock Angel i 
a short account of the Yezfdl Tribes of Kurdistan, 519 
Harrison (Sir Edward R.), Harrison of Ightham: a Book 
about Benjamin Harrison, of Ightham, Kent, made up 
principally of Extracts from his Notebooks and Corre¬ 
spondence, 301 

Howorth (late Sir Henry H.), History of the Mongols 
from the 9th to the 19th Century. Part 4 : Supple¬ 
ment and Indioes, 274 

Milum (Dr. J. P.), Evolution and the Spirit of Man : 
being an Indication of some Paths leading to the 
Reoonquest of the 4 Eternal Values’ through the 
Present Knowledge of Nature, 243 
Mookerji (Prof. Radhakumud), Asoka (Gaekwad 
Lectures), 801 

Moret (Prof* A.), translated by M. R. Dobie. The Nile 
and Egyptian Civilisation, 532 
NordenskiOld (Baron Ed and), Comparative Ethno¬ 
graphical Studies. Vol. I, Part 1 : Picture-writings 
and other Documents, 238 # 

Pycraft (W. P.), British Museum (Natural History): 
Man and Associated Remains. Prof. G. Elliot Smith, 
Maeleod Yearslev, J* T. Carter, R. A. Smith, A. T. 
Hop wood, Dorothea M. A. Bate, and W. E. Swinton. 
With an Introduction by Dr. F, A. Bather, 706 



Nature, “l 

Mnio rp 1$, 1029J 


Title Index 


li 


Smith (Prof. G. Elliot): Conversion in Science (Huxley 
Memorial Lecture), 86 ; Prof. B. Malinowski, Dr. H. 
J. 8 pin den, and Dr. A. Goldenweiser, Culture : the 
Diffusion Controversy, 202 

Sntxm (F. Z.), From the Monotreme# to the Madonna ; 

a Study of the Breast in Culture and Religion, 238 
Vaufrey (R.), Archives de l’lnstitut de Palikmtologie 
humaine. Memoir© 3 : le pal4olithique italien, 433 
Viswanatba (8. V.), Racial Synthesis in Hindu Culture, 
532 

Watson (Prof. D. M. 8.), Palaeontology and the Evolution 
of Man (Romanes Lecture), 80 
Werfch (Prof, E.), Der fossil© Mensch : Grundziig© einer 
Pal&anthropologie, 919 
Williams (F. E.), Orokaiva Magic, 703 
Willoughby-Meade (G.), Chinese Ghouls and Goblins, 271 

Biology: 

Alexander (W. B.), Birds of the Ocean : a Handbook for 
Voyagers, 958 

Bailey (V.), Animal Life of the Carlsbad Cavern, 392 
Bateson (Beatrice), William Bateson, F.R.S., Naturalist: 
his Essays and Addresses; together with a Short 
Account of his Life, 339 

Bertrand (Dr. H.), Les l&rves et nymphos des Dytiscides, 
Hygrobiides et Haliplides. 100 
Biologie, Ergebnisse der, Herausgegeben von K. v. 
Frisch, R, Goldschmidt, W. Ruhland, und H. Winter- 
stein. Zweiter Band, 309 

Biologischen Arbeitamathoden, Handbuch der, Heraufl- 
gegeben von Prof. E. Abderhalden. Lief. 245, Abt. 2, 
tell 2, Heft 0, 957 

Boulenger (E. G.), A Naturalist at the Dinner Table, 392 
Bradley (Dr. (). C.) 4 Topographical Anatomy of the Dog. 
Second edition. 534 

Canterbury: [N.Z.], Natural History of, a Series of 
Articles on the Early History of the Province and on 
the History of Scientific Investigation, up till 1920, 
as well as on some Results of this Investigation, 
R. Speight, A. Wall, and R. M. Laing, honorary 
editors, 392 

Camenter (Dr. G. H.), The Biology of Insects, 521 
Collin (J. E.), New Zealand Empididre : based on 
Material in the British Museum (Natural History), 473 
Cotrens (Prof. 0,), Bestimmung, Vererbung und Vertei- 
lung des Geschlechtee bci den hftheren Pflanzen, 509 
Crew (Prof. F. A. E.), Organic Inheritance in Man, 951 
Crump (Phyllis E.), Nature in the Age of Louis XIV., 987 
Cunningham (J. T.), Modern Biology : a Review of the 
Principal Phenomena of Animal Life in relation to 
Modem Concepts and Theories, 500 
Dewar (D.) f Birds at the Nest, 958 

Douglas (N.), Birds and Beasts of the Greek Anthology, 

Fabre (J. H,), translated by A. Teixeira de Mattos, The 
Life of the Spider, 509; translated by J. E. Michell, 
The Spoilers, 509 

v. Frisch (Prof. K,), Aua dem Leben der Bienen, 680 
.Gams (H.), Von den Follat&res zur Dent de Morelos : 

Vegetationsmonographie aus dem Wallis, 92 
Guyer (Prof. M. F.), Being Well-bom : an Introduction 
to Heredity and Eugenics. Second edition, 951 
Henry (Q. ML), Coloured Plates of the Birds of Ceylon. 
With a short Description of each Bird by W. E. Wait, 
Part 1, 080 

Heron-Allen (E.), Barnacles in Nature and in Myth, 675 
Index Biologorum: Investigate res, Laboratory, Perio¬ 
dica, Edidit G. C. Hirseh. Editio Prima, 91 
Jaokoon (Dr. B. Daydon), A Glossary of Botanic Terms, 
with weir Derivation and Accent. Fourth edition, 
694 

Johnson (Prof. Myrtle Elizabeth), and H. J. Snook, 
Seashore Animals of the Pacific Coast, 534 
Kirk (Lt.-Col. J. W. C.), A British Garden Flora, 92 
Knottnerus-Meyer (Dr. T,) # translated by B. Miall, Birds 
and Beasts of the Roman Zoo: some Observations 
of a Lover of Animals, 382 
McDoUgall (Prof, W. B.), Plant Ecology, 52 
Meyriek (E.), A Revised Handbook of British Lepido- 
ptera, 469 


Morgan (Prof. T. H.), Experimental Embryology, 040 
Oehlken* (Prof. F.), Erbhchkeitsforschung an Pflanzen : 
ein Abriss ihrer Entwjckhmg in den letzten 15.Tehran, 
473 

Pfianzenanatomie, Handbuch der, Herausgegcben von 
Prof. K. Linsbauer. Abt. 1, Teil 2, Lief. 22, Band 6, 
044 

Rawitaeher (Prof. F.), Die heimische Pfl arizen welt in 
ihran Beziehungen zu Landschaft, Klim a und Bodon, 9 
Rayner (Dr. M. 0.), Mycorrhiza: on account of Non- 
Pathogenio Infection by Fungi in Vascular Plants and 
Bryophytee, 078 

Robinson (H. C.), The Birds of the Malay Peninsula. 

Vol, 1: The Commoner Birds, 49 
Robson (G, C.), The Species Problem : an Introduction 
to the Study of Evolutionary Divergence in Native) 
Populations, 304 

Roland (M.), Tableau de Lilliput ou E&sai wur leu 
Infusoires, 987 

Ruggles-Brise (Cecily .J.), Notes on some Birds of Dar 
es Salaam, 044 

Soton (E. Thompson), The Book of Woodcraft and 
Indian Lore, 957 

Shumway (Prof. W.), Vertebrate Embryology : a Text¬ 
book for Colleges and Universities, 644 
Small (Prof, J.), What Botany really means : Twelve 
Plain Chapters on the Modem Study of Plants, 004 
Step (E.), Snell Life : an Introduction to the British 
Mollusca. New edition, 533 
Thbmson (Dr. J. Allan), Brochiopod Morphology and 
Genera (Recent and Tertiary), 472 
Tilney (Prof. F.), The Brain from Ape to Man : a Con¬ 
tribution to tho Study of the Evolution and Develop¬ 
ment of the Human Brain. With Chapters on the 
Reconstruction of the Gray Matter in the Primate 
Brain Stem, by Prof. H. A. Riley. 2 Vols., 528 
Ubrieh (Prof. E.), Biologie der Eniohte und Samen 
(Karpobiologie), 437 

Vererbungswissenscbaff, Handbuch der, Hemusgegobon 
von E. Baur und M. Hartmann. Lief. 4, Band 2, 
472 

Wheeler (Prof. W. M.), The Social Insects : their Origin 
and Evolution, 722 

Whipple (Prof. G. C.)» revised by Prof. 0. M. Fair and 
Prof. M. C. Whipple. The Microscopy of Drinking- 
Water. Fourth edition, 522 

Whistler (H.), Popular Handbook of Indian Birds, 
533 

White’s Selbome for Boys and Girls. Edited by M. 
Woodward, 957 

Chemistry : 

Aiti (Dr. A.), e Prof. H. Molinari, Le grandi Industrie 
ehimiohe. Gli acidi inorganici : solforico, nitrico, 
cloridrico ; fabbricozione, macchinarie, impianti, 
569 

American Chemistry, Annual Survey of. Vol. 2. Edited 
by C. J. West, 8 

Arcnbutt (L.), and R. M, Deeley, Lubrication and 
Lubricants : a Troatise on the Theory and Practice 
of Lubrication, and on the Nature, Properties, and 
Testing of Lubricants. Fifth edition, 125 

Berthoud (Prof. A.), Photochimie, 273 

Bodannky (Prof. M.), Introduction to Physiological 
Chemistry, 166 

Bragg (Sir William), An Introduction to Crystal Analysis, 
916 

Caspari (Dr. W. A.), The Structure and Properties of 
Matter, 238 

Chemie, allgemeinen, Handbuch der, Herausgegeben von 
Prof. P. Walden und Prof. C. Drueker. Band 5, 308 

Chemistry : Contemporary Developments in, Lectures 
delivered at Columbia University in the Special Course 
in Chemistry given in the Summer Session of 1928 
on the occasion of the Opening of the Chandler 
Chemical Laboratories, 724 ; Inorganic, A Text-book 
of. Edited by Dr, J. Newton Frfend. Vol. 10 : The 

* Metal -Ammmeft, Miss M. M. J. Sutherland, 535 

Clayton (Dr. W.), The Theory of Emulsions and their 
Technical Treatment, Second edition, 209 



lii 


Title. Index 


Colloid : and Physiologic Chemistry, Lectures on the Bio* 
logic Aspects of, a Series of Lectures given at the 
Mayo Foundation and the Universities of Minnesota, 
Iowa, Washington (St. Louis), and the Des Moines 
Academy of Medicine, Iowa, 1025-1926, 209 ; Sym¬ 
posium Monograph : Papere presented at the Fifth 
National Symposium on Colloid Chemistry, University 
of Michigan, June 1927, Edited by Prof. H. B. 
Weisor, 209 

Cooper (Dr. E. A.), and 8. D. Nicholas, Aids to Bio¬ 
chemistry, 993 

Crane (E. J.) f and Prof, A. M. Patterson, A Guide to 
the Literature of Chemistry, 91 
Crocker (Dr. J. C.). and Dr. F.' Matthews, Theoretical 
and Experimental Physical Chemistry, 523 
Daniels (Prof. F,) ( Mathematical Preparation for Physical 
Chemistry, 202 

Fermcnte, Die Methodik der, Herausgegoben von Proff, 
C. Oppenheimer und L. Pmeussen. Lief, 1, 2, 3, 670 
Findlay (Prof, A.), The Phase Rule and its Applications. 
Sixth edition. 605 

Gmelius Handbuch der anorganisohen Ohernio. Achte 
Auflage. Bearbeitet von R. J. Meyer. System- 
Nummer 0, 201 

Green (8. J.). Industrial Catalysis, 802 
Henderson (Prof. Y.), and H. W, Haggard, Noxious 
Gasos and the Principles of Respiration influencing 
their Action, 531 

Hinshelwood (C. N.), Reaktionskinetik gosfOrmiger 

Syatome. Ubersetzt und erweitert von Dr. E. Pietsch 
und Dr, G. Wilcke, 535 

Holmes (Prof, H. N.), Laboratory Manual of Colloid 
Chemistry. Second edition, 269 
Huckel (E.), Adsorption und Kapillarkondensation: 
Thoorien der Adsorption und Kapillarkondensation 
von Gaaen und D&mpfon an fasten Oberflitchen und 
in porOsen Kflrpem, 679 
Hud lea ton (L. J.), Chemical Affinity, 201 
Hunter (Prof. A.), Creatine and Creatinine, 766 
Jellinek (Prof. K.) r Lohrbuch der physikalischen Chemie, 
Fi'inf Bande. Zweite Auflage. Band 1. Band 2, 
Lief. 4, 523 

Jones (T. W,), Hermes : or The Future of Chemistry, 128 
Kingzett (C. T.), Chemical Encyclopedia : an Epitom¬ 
ised Digest of Chemistiy and its Industrial Applica¬ 
tions. Fourth edition, 471 

Liesogang (Dr. K. E.), Biologische Kolloidchemie, 269 
Loeb (Prof. L. B.), Kinetic Theory of Gases: being a 
Text and Reference Book whose purpose is to com¬ 
bine the Classical Deductions with recent Experi¬ 
mental Advances in a convenient form for Student and 
Investigator, 8 

Mellor (Dr. J. W.), A Comprehensive Treatise on In¬ 
organic and Theoretical Chemistry. Vol. 8, 526 
Morris (J.), An Introduction to Chemistry : for Lower 
forms of Secondary Schools, 202 
Morton (Dr. R. A.). Radiation in Chemistry, 238 
Noyes (Prof. A. A.), and Prof, W. 0. Bray, A System of 
Qualitative Analysis for the Rare Elements, 166 
Rice (Prof. F. O.), The Mechanism of Homogeneous 
Organic Reactions from the Physical * Chemical Stand¬ 
point, 87 

Schwarz (Prof. R.), Anorganische Chemie, 534 
Starch Chemistry, A Comprehensive Survey of. Vol. 1. 
Compiled and edited by R. P. Walton, in collabora¬ 
tion with J. Alexander, C. L, Alsberg, V. G, Bloede, 
F. D. Farrow, A. Femboch, H. C. Gore, Sir James C, 
Irvine, J. R. Katz, A. R. Ling, G. M. Moffott, W. A. 
Nivling, A. Pictet, E. Preuss, H. Pringaheiro, M. 
Samec, H. C. Sherman, J. Takamme, Jr., T. C. 
Taylor, H. G. Turley, L. Walleretein, 800 
Steel (Prof. M.), Physical Chemistry and Biophysics : 

for Students of Biology and Medicine, 289 
Sutherland (Mias M. M. J.), The Metal-Amminea, 535 
Taylor (Prof. H. 8.), Elementary Physical Chemistry. 
Adapted from “A Treatise on PhysioaPCbemistTy,'* 
523 

Walker (Sir James), Introduction to Physical Chemistry. 
Tenth edition, 523 

Wardlaw (Dr. W.), and F. W, Pinkard, Qualitative 
Analysis, 238 


r 

U^a rf JW9 


Weigert (Prof. F.), Optische Methoden der Chemie, 877 
White (Dr. W. P.), The Modem Calorimeter, 569 
Whitmore (F. C.), Organic Syntheses: an Annual 
Publication of Satisfactory Methods for the Prepara 
tion of Organic Chemioals. Vol. 7, 9 
Wilson (Dr. S. P.)» Pyroxylin Enamels and LacqUers ; 
their Raw Materials, Manufacture and Application. 
Second edition, 804 


Engineering : 

Adams (Dr. E. D.) t Niagara Power: History of the 
N i agara Falls Power Company, 1886-1918; Evolution 
of its Central Power Station and Alternating Current 
System. 2 Volf*., 916 
Andrade (Prof. E. N. da C.), Engines, 536 
Belluzzo (Prof. G.), Traduit par J. Chevrier, Los tur¬ 
bines 4 vapeur : trait© 4 r usage des ing4nieurs, des 
teehniciens ot des 416ves ing&iieurs des Ccolee d’appli¬ 
cation. Deux. Edition. Tome 1 : Th4orie et calcul 
des turbines a vapeur. Tome 2 : Lea turbines 4 
vapeur, 163 

Bird (G. W.), Examples in the Strength and Elasticity 
of Materials. 468 

Bolton (D. J.), Electrical Engineering Economics: a 
Study of the Economic Use and Supply of Electricity, 
680 

Broughton (H. A.), Electric Winders : a Manual on the 
Design, Construction, Application, and Operation of 
Winding Engines and Min© Hoists, 129 
Brown (E. O. F.) f Vertical Shaft Sinking, 236 
Brown (F. J.), The Cable and Wireless Communications 
of the World, 605 

Burton (W. K.), The Water Supply of Towns and the 
Construction of Waterworks ; a Practical Treatise for 
the use of Engineers and Students of Engineering. 
Fourth edition in 2 volumes, by J. E. Dumbleton, 
721 

Crompton (Col. R. E.), Reminiscences, 517 
Dutton (8. T.), Railway Signalling, Theory and Practice : 
a Practical Manual for Engineers, Transportation 
Officers, and Students, 273 
Evans (J.), Steam Condensing Plant, 536 
Fortesoue (Prof. C, L.), Naval Electrical Manual, 1928. 
Vol. 1, 870 

Guntlierschulze (Prof. A.), translated and revised by 
N. A. de Bruyno, Electric Rectifiers and Valves, 604 
Heat. Applied, adapted from “ Der Wkrmeingenieur ” 
by J. Oelsohlkger under the editorship of Dr. H. Moss, 
163 

Johnstone-Taylor (F.), River Engineering: Principles 
and Practice, 166 

Lagron (L.), Les moteurs 4 eourants alternates, les 
moteurs d’induction, les moteurs 4 collecteur ; thdorie, 
caloul, construction, applications, 163 
Maoconochie (A. F.), Thermodynamics applied to En¬ 
gineering, 163 

Nilson (Lt. A. R.)» and J. L. Homung, Practical Radio 
Telegraphy, 636 

Ower (E.), The Measurement of Air Flow, 201 
Palmer (Dr. L. S,), Wireless Principles and Practice, 48 
Purday (H. F. P.), Diesel Engine Design. Third edition, 
436 

Reed (E. G.), The Essentials of Transport Practice : 

Theory, Design, and Operation!. Second edition, 473 
Richards (V.), From Crystal to Television, ‘ The Electron 
Bridge ’: a Simple Account of Wireless and Television, 
993 „ 

Robinson (W.), Applied Thermodynamics, 168 
Swain (Prof. G. F.), Structural Engineering: Stresses, 
Graphical Statics, and Masonry, 128 
" Timoshenko (8.), and J. M. Lessens, Applied Elasticity, 
307 

Toussamt (A.), L’aviation octuella: 4tude a&odyna- 
mique et essais des avion®; 1*aviation aotuelle et la 
«4curit4, 92 

Waddicor (H.), The Principles of Electric Power Trans¬ 
mission by Alternating Currents, 568 
Warnoek (Dr, F. V.), Strength of Materials, 468 
‘World-Radio * Map of European Broadcasting Sta. 
tiotts in relation to the British Isles, 804 




M*r$, -| 

Ftbru&ry 16, WMJ 


Title Index 


liii 


Yarrow (Lady), Alfred Yarrow: hie Life and Work. 
Popular edition, 124 

Young, Jr. (Prof, G.) f and Prof. H. E. Baxter, Mechanics 
of Materials, 468 


Geography and Travel : 

Ashton (J. R,), and F. A. Stocks, The Open-air Guide : 
for Wayfarers of all Kinds, 637 

Cable (Mildred), and Francesca French, Through Jade 
Gate and Central Asia : an Account of Journeys in 
Kansu, Turkestan, and the Gobi Desert, 120 

Grey (H. M.), The Land of To-morrow : a Mule-back 
Trek through the Swamps and Forest* of Eastern 
Bolivia, 93 

Hardy (A. C.), Seaways and Sea Trade : being a Mari¬ 
time Geography of Routes, Ports, Rivers, Canals, and 
Cargoes, 637 

Hoare (Sir Samuel), India by Air, 636 

Hodson (Capt. A. W.), edited by C, L, Leese, Seven 
Years in Southern Abyssinia, 127 

Johnstone (Prof. J.), An Introduction to Oceanography : 
with Special Reference to Geography and Geophysics. 
Second edition, 724 

London (P.), Nepal. 2 Vole., 874 

de Pinodo (Col. F.), II mio volo attraverao 1' Atlantioo e 
le due Americhe, 536 

Polar : Regions, The Geography of the. consisting of A 
General Characterisation of Polar Nature, by Dr. O. 
NordenskiOld, and A Regional Geography of the 
Arctic and the Antarctic, by Dr. L. Mocking, 837 ; Re¬ 
search : Problems of, a Series of Papers by Thirty-one 
Authors, 837 

Sapper (Prof. K.), Mexico : Land, Yolk und Wirtschaft. 
Zweite Auflage, 202 


Geology and Mineralogy: 


Antevs (Dr, E.), The Last Glaciation : with Special 
Reference to the Ice Retreat in North-eastern North 
America, 761 

Berkey (Prof. C. P.), and F. K. Morris, Geology of 
Mongolia : A Reconnaissance Report based on the 
Investigations of the Years 1922-23 (Central Asiatic 
Expeditions : Natural History of Central Asia, Vol. 
2), 303 

von Bubnoft (Prof. 8.), Der Werdegang einer Eruptiv- 
maese t Geologujch-petrographische Analyse der Intru- 
sionstoktonik im Schwarzwalde, 920 

Bui man (H. F.), The Working of Coal and other Stra tided 
Minerals, 394 

Gregory (Prof. J. W.), The Elements of Economic 
Geology, 991 

KrAmer (prof. A.), Die Entstehung und Besiedelung 
dor Koralleninsehi: naeh neuen Gesichtspunkten auf 
Grund eigener Untersnchung, 804 

Krenkei (Prof. E.), Geologic der Erde : Geologie 
Afrikas. Toil 1., 966 

Liddle (R, A.), The Geology of Venezuela und Trinidad, 
S39 

Moor (C, G.), Tin Mining, 538 

Naavereon (Dr. E.), Stratigraphioal Palaeontology: a 
Manual for Students and Field Geologists, 834 

Raeburn (Dr. C), and H. B. Milner, Alluvial Prospect¬ 
ing : the Technical Investigation of Economic 
Alluvial Minerals, 764 


Kies (Prof. H.), Clays, their Occurrence, Properties and 
Uses: with Especial Reference to those of the United 
States and Canada. Third edition, 537 
Scrivenor (J. B,) t The Geology of Malayan Ore-deposits, 
787 

von SekUitt (Prof, W.) ( Flandem, 839 
Spokes Gideon Algernon Mantell, LUD„ F.R.C.8., 
F.R.8., Burgeon and Geplogist, 102 
Stansfield (J,K Assimilation and Petrogenesis : Separa¬ 
tion of Ores from Magmas, 804 
St&ub (Dr. R.), Der Rewegungsmechanismut der Erde 
8m Bau der irdisoben Gehirgssysteme, 
33If '» 

der oredht (W. A. J. M ), B. 
is, ''ft. T, $.■ Jblyi. G. A ft Molen- 


graafT, J. W. Gregory, A. Wegener, C. Schuchert, 
C. R. Longwell, F. B. Taylor, W. Bowie, D. White, 
J. T. Singewald, Jr., and E. W. Berry, Theory of 
Continental Drift: a Symposium on the Origin and 
Movement of Land Masses, both Inter-Con tinentnl 
and Intra-Continental, as proposed by Alfred Wegener, 
431 

Winchell (Prof. A. N.), University of Wisconsin Studies 
in Science. No. 4 : The Optic and Microscopic Char¬ 
acters of Artificial Minerals. With Determinative 
Tables for identifying Artificial Minerals Microscopic¬ 
ally, chiefly by means of their Optic Properties, 
436 

Winchell (N. H.) f and A. N. Winchell, Elements of 
Optical Mineralogy : an Introduction to Microscopic 
Petrography. Entirely rewritten and much enlarged 
by Prof. N. Winchell. Second edition, Part 2, 39Tr 

Mathematical and Physical Science : 

Bakker (Prof. G.), KapUlaritat und Oberfl&ohenHpan- 
nung, 199 

Barnard (Prof. E. M.), edited by Prof. E. B. Frost and 
Mary R. Calvert, A Photographic Atlas of Selected 
Regions of the Milky Way. 2 Parts, 342 
Barton (Prof. S. <}.), and Prof. W, H. Barton, Jr., A 
Guide to the Constellations, 723 
Bauschingcr (J.), Die Baimbcstimmung der Himmels- 
kOrper. Zweite Auflage, 61 
Bell (Prof, E. T.), Algebraic Arithmetic, 93 
Birtwistle (U.), The New Quantum Mechanics. 527 
Boegehold (Dr. H.), Geometrische Optik, 839 
de Broglie (L.), Untersuohungen zur Quantentheorio. 
Uborsetzt von Dr. W. Becker, 129; and Dr, L. 
Brillouin. Translated by Winifred M. Deans, Selected 
Papers on Wave Mechanics, 990 
Campbell (Dr. N. R.), An Account of the Principles of 
Measurement and Calculation, 598 
Client (Prof. C. A.), Our Wonderful Universe : an Easy 
Introduction to the Study of the Heavens, 767 
Crowther (Prof. J. A.), Molecular Physics and tho 
Electrical Theory of Matter. Fourth edition, 93 
Gillain (O.), La science 6gyptianne : l'arithmc^tique uu 
inoyon empire. 195 

Haas (Prof. A.), Introduction to Theoretical Physics. 
Vol. I. Translated by Dr. T. Vcrwhoyle. Second 
edition. 52 

Hart (Dr. I. B.), The Great Physicists. 52 
Harwood (I\ J.), A Theory of the Solar System. 2 
Parts, 344 

Herz (Dr. R.), ROntgonstrahlen (Physik, Technik, und 
Anwendungen), 52 

Hill (C. S.), Harmonia Harmonica. Vol. 2 : Books 2 
and 3, 993 

Hobson (Prof. E. W.), The Thoory of Functions of a 
Real Variable and the Theory of Fourier's Series. 
Vol. 1 j Third edition, 128 
Jeans (Sir James), Astronomy and Oosmogotiy, 159 
Kaye (G. R.), The Baklish&li Manuscript ; a Study in 
Medieval Mathematics, 638 

Land4 (Prof. A.), Die neuare Ent wicklung dor Quanten- 
theorie, 720 

Lockyer (T. Mary), Winifred L. Lockyer, and others, 
Life and Work of Sir Norman Lockyer, 870 
Lorentz (Prof. H. A.), Lectures on Theoretical Physios 
delivered at the University of Leiden. Authorised 
translation by Dr. L. Silberstein and A. P. H. Trivelli. 
Vol, 2: Thermodynamics, edited by T. C. Clsy- 
Jolles ; Entropy and Probability, edited by Dr. C. A. 
Crommelin ; The Theory of Radiation, edited by Dr. 
A. D. Fokker ; The Theory of Quanta, edited by Dr. 
G. L. de Haas-Lorents, 602 

Mitchell (Prof. S. A.), and Dr, C. G. Abbot, The Funda- 
mentals of Astronomy, 532 

Newton, Sir Isaac, 1727-1927 : a Bicentenary Evalua¬ 
tion of his Work, 836 

Phyeik, Handbuch der, Herausgegeben von H. Geiger 
und Kt SoheeJ. Band 6 ; Grand! pgen der Mechaiuk, 
i, Mechanik der Punkte und starreh K6rper; Band 7 : 
h Meohanik der flttssigen und gasfOrmtgen KOrpcr, 
Redigiert von R. Gramme!, 002 



Title Index 


liv 


r Naiwn, 
iFebrwtff U, lOtt 


Planck (Prof. Max), Einftthrung in die theoretische 
Physik. Band 4, 920 

Preston (late Dr. T.), The Theory of Light. Fifth 
edition, edited by Prof. A. W, Porter, 640 
Runert-Jones (Comdr, J. A.), Tidal Research: the 
Adaptation of Sir Isaac Newton's Tidal Laws to the 
Prediction of the Height of High Tides ; being an 
Examination of the Cause of the High Tides at Mil¬ 
ford Haven, and their Application to the Heights of 
the related High Tidos at Southampton (1st H. W,), 
Liverpool, London Bridge (OlcT Swan Pier), and 
Southampton (2nd H. W.); the patient, collection of 
Physical Facts by which other Facte are Revealed, 344 
Russ (Prof. 8.). Physics for Medical Students, 919 
Sohrfidinger (Prof. E.), Four Lectures on Wave 
Mechanics, 990 ; translated from the second German 
edition. Collected 1 Vipers on Wave Mechanics, 990 
Smith (D. M.), Visual Lines for Spectrum Analysis, 992 
Thompson (Major C. M.), Survey of India. The Tides, 
993 

Thomson (Sir J, J.), Beyond the Electron : a Lecture 
given at Girton College on March 3, 1928, 129 
Tychonis Brahe Dani Opera Ornnia. Edidit 1. L. E. 

Droyer. Tomus IX. ; Tomus XIV., 803 
Whyte (Rev, O.), The Constellations and their History, 
532 

Zeeman (Prof. P.), and Dr. T. L. de Bruin, Magnetische 
Zerlegung der SpoktraUinien, 90 

Medical Science: 

Bareroffc (Prof. J.), The Respiratory Function of the 
Blood. Part 2 : Haemoglobin, 530 
Bayly (Dr. H, W.), Venereal Disease : its Prevention, 
Symptoms, and Treatment, Third edition, 9 
Burn (Dr. J, H.), Methods of Biological Assay, 471 
Callow (Mrs. A. Barbara), Food and Health : an 
Introduction to the Study of Diet, 93 
Damon (Prof. S. R.), Food Infections and Food In¬ 
toxications, 538 

Oiltner (Prof. W.), An Elementary Text-book of General 
Microbiology, 539 

Hall (P.), Ultra-violet Rays in the Treatment and Cure 
of Disease. Third edition, 539 
Korschelt (Prof. E-). und Dr. H. Stock, Oeheilte 
Knoohenbrttohe bei wildlebenden und in Gefangen* 
sehaft Oehaltenon Tieren, 080 
Leggett (B. J.) # The Theory and Practice of Radiology : 
with a Synopsis of Radiography and Radiotherapy. 
In 4 volumes. Vols. 1, 2, 3, 723 
Lewis (Sir Thomas), The Blood-vessels of the Human 
Skin and their Responses, 5 

Lubosch (Prof. W.) t translated by Prof. H. H. Woodard, 
Outlines of Scientific Anatomy: for Students of 
Biology and Medicine, 605 

Physiology, The Journal of, Author Index to Volumes 1 
to 60, 603 

Singer (Dr. C.), A Short. History of Medicine : intro¬ 
ducing Medical Principles to Student b and Non- 
Medical Readers, 838; From Magic to Science : 
Essays on the Scientific Twilight, 719 
Spencer (Prof. H. R,), The History of British Midwifery 
from 1650 to 1800 ; the Fitz-Pafcrick Lectures for 
1927, delivered before the Royal College of Physicians 
of London, 875 

Washburn (Prof. H. C.), and W. H. Blome, Pharmacog¬ 
nosy and Materia Medico, with a chapter on Vitamines 
and one on Insulin, by W. Pits, 538 

Metallurgy : 

Buliens (D. K.) t Steel and its Heat Treatment. Third 
edition, 397' 

Glooker (Prof. R.), Materialpriifungmit ROntgenetrahlen: 
unter bosonderer BoHicksichtigung der Rdntgen- 
metaJIographie, 437 

Metals, Institute of, The Journal of the. Vol. 39. ! 

Edited by G. Shaw Scott, 920 ! 

Moore (Prof. H. F,), and Prof. J. B. Kommers, The 
Fatigue of Metals : with Chapters on the Fatigue of 
Wood and of Concrete, 436 j 

P a in ton (E. T.), The Working of Aluminium, 309 I 


j Meteorology : 

BOmstems Leitfaden der Wetterkunde. In vierter 
Aufiage neu bearbeitet von W. Brftckmann, 9 
British Rainfall, 1927, 678 

Brooks (Dr. C. E. P.), The Weather: an Introduction 
to Climatology, 9 

Easton (Dr. C.)» Des hi vers dans 1* Europe occidentals, 
917 

Tymms (F.), and Flight-Lieut. 0. Porri, Flying for Air 
Survey Photography, 274 

Miscellaneous: 

American Men of Science : a Biographical Directory. 
Edited by Dr. J. McKeen Cattefi ana Jacques Cat tell. 
Fourth edition, 234 

Aslib Directory, The : a Guide to Sources of Specialised 
Information in Great Britain and Ireland. Edited 
by G. F. Barwick, 158 

Burns (A. R.), Money and Monetary Policy in Early 
Times, 309 

Carmichael (Marie), Love's Creation : a Novel, 165 
Folsom (Prof. J. K.), Culture and Social Progress, 803 
Glasgow : Sketches by Various Authors. Edited by 
Prof. J. Graham Kerr, 397 
Godwin (G.), Cain : or. The Future of Crime, 605 
Gregory (Prof. J. W.), Human Migration and the Future : 
a Study of the Causes, Effects, and Control of 
Emigration, 341 

Haire (N.), Hymen : or, The Future of Marriage, 525 
Haldane (Charlotte), Motherhood and its Enemies, 625 
Huntington (Dr, E.), The Human Habitat, 341 : and 
L. F, Whitney, The Builders of America, 341 
Kenworthy (Lt.-Comdr. the Hon. J. M.), Will Civilisa¬ 
tion Crash ? 197 

Lamer (E. T.), Practical Television, 232 
I Mackenzie (D. A,). Buddhism in Pre-Christian Britain, 390 

Nowbold (Prof. W. R.). Edited, with Foreword and 
Notes, by Prof. R. G. Kent, The Cipher of Roger 
Bacon, 563 

Nida (W. and Stella), Pioneers of Invention, 539 
Ornstein (Dr. Martha), The R61e of Scientific Societies in 
the Seventeenth Century, 989 
Practical Hints to Scientific Travellers. Edited by Prof. 

H. A. Brouwer. Vol. 5, 643 
Pupin (Prof. M.), The New Reformation ; from Physical 
to Spiritual Realities, 126 

Rye (R. A.), The Student’s Guide to the ^Libraries of 
London : with an Account of the most Important 
Archives and other Aids to Study. Third edition* 396 
Sampson (Prof. R. A.), Science and Reality, 803 
Sherrin (CL C.), Philips' Pocket Surveyor, 767 
Subject Index to Periodicals, The, 1920, 520 
Wells (H. G.), The Open Conspiracy : Blue Prints for 
a World Revolution, 3 ; The Way the World is 
Going : Guesses and Forecasts of the Years Ahead, 3 
Williams (S. A.), The Romance of English Trading, 539 
Wright (C.), and C. E. Fayle, A History of Lloyd's: from 
the Founding of Lloyd's Coffee-house to the Present 
Day, 267 

Wright (M,), Inventions and Patents: their Develop¬ 
ment and Promotion* 539 
Wyndham (H.), Criminology* 839 

Younghusband (Sir Francis), The Light of Experience : 
a Review of some Men and Events in my Time* 0 


Philosophy and Psychology: 

Alexander (Prof. S.), Artistic Creation and Cosmic 
Creation, 679 

Arlitt (Prof. Ada Hart), Psychology of Infancy and 
Early Childhood, 877 

Barry (Prof, F.), The Scientific Habit of Thought t an 
Informal Discussion of the Source and Character of 
Dependable Knowledge, 762 

Bloor (Constance), Temperament: a Survey of Psycho* 
logical Theories, 920 

Carr (Dr. H. Wildon), The Unique Status of Man* 
528 

Claremont (C. A,), Intelligence and Mental Growth* 
540 






JWrwir* 16, 1030., 


Title Index 


Iv 


Fulton (Prof* W.), Nature and God : an Introduction 
to Theistio Studies, with special reference to the 
Relations of Science and Religion, 528 
Grazebrook (O.), Socrates among his Peers; Three 
Dialogues, 93 

Griffith (P.), A Synthetic Psychology : or Evolution as 
a Psychological Phenomenon, 640 
Haldane (J. B, S,), Science and Ethics : Conway 
Memorial Lecture, delivered at Essex Hall on April 18, 
1928, 51 

Heilbom (Dr. A.), translated by J. E. Pryde-Hughes, 
The Opposite Sexes : a Study of Woman’s Natural 
and Cultural History, 540 

Low (Barbara), The Unconscious in Action : its Influence 
upon Education, 766 

MaoCurdy (Dr. J. T,), Common Principles in Psychology 
and Physiology, 540 

McTaggart (Dr. J.), and E. McTaggart, The Nature of 
Existence. Vol. 2. Edited by Dr. C. D. Broad, 467 
Meredith (Dr. J\ C.), Kant'B Critique of Teleological 
Judgement : translated, with an Introduction, Notes, 
and Analytical Index, 528 

Otto (Prof. R,), translated by Prof. J. A. Thomson and 
Margaret R. Thomson. Edited, with an Introduction, 
‘ by the Rev, W. D. Morrison, Naturalism and Religion. 
Ro-issue, 528 

Piaget (Prof. J,), and others, translated by Marjorie 
Warden, Judgment and Reasoning in the Child, 958 
Rusk (Dr. R. R.), The Philosophical Bases of Education, 
920 

Russell (Bertrand), An Outline of Philosophy, 467 ; 
The Analysis of Matter, 467 

Singer (Dr. C.), Religion and Science : considered in 
their Historical Relations, 528 
Urbantschitsoh (Dr. R.), translated by Dr. A. Eiloart, 
Psycho-Analysis for All, 540 
Warden (Prof. C. J.), An Outline of Comparative 
Psychology, 058 

Technology: 

Andrews (Prof. A. I.), Ceramic Tests and Calculations, 
541 

Balls (Dr. W. L.), Studies of Quality in Cotton, 641 
Bogart (Prof. E, L,), and Prof. C. E. Landon, Modem 
Industry, 767 

Draycott (G. E.), Technical Drawing : a Manual for 
Evening Classes and Junior Technical Schools, 166 
Lemale (J.), Manuel du relieur, 839 
Marshall (Prof. C. R.)* And H. D, Griffith, An Introduc¬ 
tion to the Theory and Use of the Microscope, 
876 

Microscope : Origin and Development of the, as illus¬ 
trated by Catalogues of the Instruments and Acces¬ 
sories, in the CoUeotions of the Royal Microscopical 
Society* together with Bibliographies of Original 
Authorities. Edited by A. N. Disney, in collaboration 
with C. F. Hill and W. E. Watson Baker. Preceded 
by an Historical Survey on the Early Progress of 
Optical Science, by the Editor, 306 
Minikin (E. C. R.), Modem Coal-washing Practice, 88 
MoreCroft (Prof. J. H.), assisted by A. Pinto and Prof. 
W. A. Curry, Principles of Radio Communication. 
Second edition, 567 

Nebletie (C. B.), Photography, its Principles and 
Practice: a Manual of the Theory and Practice of 
Photography designed for use in Colleges, Technical 
Institutions, and by the Advanced Student of the 
Science, 644 

Nisbdt (H.), Grammar of Textile Design. Third edition, 

640 

Peddle (Dr. C. J.), Defects In Glass, 541 
Penrose's Annual: the Process Year Book and Review 
of the Graphic Arts, Edited by W. Gamble. Vol. 31, 
808 

Slater (E.), Pitman’s Technical Dictionary of Engineer¬ 
ing and Industrial Science. Parts 1 and 2, 50 
ThornJey (T.), Gotten Spinning, Fourth edition, 541 
Van Grader (A* F,), and H. Schlatter, History of the 
Explosives Industry in America, 766 
Wilson (Prof, fit,), Ceramics : Clay Technology, 643 


Mhabdopleura in Northern Regions, Dr. C. J, Von Hast, 

no 

Rhamnoconvolvulic Acid, E. Votofiek and F. Valentin, 
1018 

Rhine Valley, The Magnetic Properties of the Stratigraphic 
Zones of the, E. Robh4 and Mine. A. H6e, 262 
Rhodes Trust, Statement regarding the Rhodes Scholar¬ 
ships, 1015 

Rhodesian Man : Prof. F. O. Parsons, 798 ; and Associiftetl 
Remains, W. P. Pycraft and others, 798 
Rhodium Sesquioxide and Iridium Dioxide, The Stability 
of, S. Pastorello, 462 

Rhyolite, Cellular Figures in,j L. A. Herrera, 634 
Rice, Vitamin Content of, E. B, Veddar and R. T. Feliciano, 
744 

Ring-chain Valency Tautomerism, On the Possibility of, 
and of a Type of Mobile-Hydrogen Tautomerism* 
analogous to the Wagner-Meerwoin re-arrangement. 
0. W. Shoppee. Part 5, 261 
Ritchey*Chretien Reflecting Telescope, The, 846 
River : Engineering : Principles and Practice, F. John- 
stone-Tavlor, 166; Clyde (Yenisseisk Province), The 
Work done by the Expedition of the Leningrad 
Academy to the Sources of the, B. Gorodkov, 263 ; 
Pollution in Ireland, 251 

Rivers Memorial Medals of the Royal Anthropological 
Institute, award of, to S. H, Ray and E. Torday, 
973 

Rochdale Literary and Scientific Society, Jubilee of the, 
820 

Rochelle Salt, The Change in Elastic Properties on replacing 
the Potassium Atom of, by the Ammonium Group, 
W. Man dell, 865 

Rockefeller Foundation : awards of fellowships tenable in 
the U.S.A., 151 ; Work of the, 662 
Rockets for Upper Air Exploration, R. Esnault-Pelterie, 
254 

Rock : -Paintings in the Libyan Desert, D. Newbold, 707 ; 

Pressure and Flowing Wells, W. L. Russell, HO 
Rocks, The Classification and Nomenclature of, F. Levinson- 
Lessing, 298 

Rockwell Hardness Test, The, J. E. Malam, 424 
Roman Britain, Map of, 823 

Romanes Lecture, 1928, The, Prof. D. M. S. Watson, 86 
Romans, Forerunners of the. Dr. D. Randall-MacIvor, 72 
Rflntgenatrahlen: Materialprlifung mit, unter besonderer 
BerUcksichtigung der Rontgenmetallographie, Prof. 
R. Glocker, 437 ; (Physik, Technik, und Anwen- 
dungen). Dr. R. Herz, 62 

Root, The, as an Absorbing Organ, Scott and Priestley, 551 
Ross Institute and Hospital for Tropical Diseases, Annual 
Report of the, 70 

Rossel Island : an Ethnological Study, W. E. Armstrong. 
565 

Rotary Motion, Action and Reaction in, Prof, R. 0. 
Colwell, 962 

Rothamated Experimental Station, Grant by the Empire 
Marketing Board for Research on Virus Diseases of 
Plants, 738 

Royal: Academy of Belgium, Prof. G. Koenigs elected an 
associate of the, 973 ; Agricultural Society, offer of 
a silver medal and books, 286; College of Surgeons 
of England, Catalogue of Manuscripts in the Library 
of thej V. Plarr, 1007 ; Institution, The Condition of 
the, 582; Natural History, serial issue of the, 855; 
Photographic Society’s Exhibition, 469; Sanitary 
Institute, Earl Fifczwilliam to be president of the 
Fortieth Congress of the, 622; Scottish Museum, 
Report for 1927, 32 ; Society : Anniversary Meeting 
of the, and presentation of medals, 904 ; ' award of 
medals, 738; Papers, Abstracts of, Prof. J. S. 
Townsend, 133; recommendations for election to 
the Council, 738 ; of Canada, Winnipeg Meeting of 
the, 75 ; election of Monseigneur C. Roy as president 
for 1928^20, 76 ; of Edinburgh, election of officers, 
661 j Veterinary College, appointment of a depart¬ 
mental committee upon the future of the, 214 
Rubber Plants, Propagation of, 902 ,, 

Ru^bren© : Researches on, C. Moureu, C. Dufraisse, and 
A. WiUemart, 425; Researches on, C, Moureu, C. 
Dufraisse, and L. Enderlin, 498 





lvi 


Title Index 


Rugosa, Heredity of Acquired Characters in the Palaeozoic 
Corals, N. N. Jakovlev, 593 

Rumford, Count, Scientist and Philanthropist, Prof. L, C. 
Newell, 450 

Rural Education in England and the Pan jab, 569 
Russia, Northern, Permian Fossil Insects of, A. V. 
Martynov, 144 

Russian : Physicists, The Sixth Congress of, Prof, 0. G. 
Darwin, 530 ; Squirrels, A Synopsis of, M. Serebren- 
nikov, 830 


Safety in Mines : Research Board, Annual Report of the, 
215 ; Research, The Field Laboratories for, H. F. 
Coward, 527 

Sagiita from the North Sea and Baltic, W. Kuhl, 455 
St. Andrews : Marine Fauna of. Additions to the, since 
1874, Prof. W. C. McIntosh and others, 59; University, 
acceptance of the resignation of Prof. J. A. C. Kynock ; 
gift t >y I)r. G. Forbes ; conferment of doctoratos, 40 ; 
Viscount Haldane of Cloan elected Chancellor ; Prof. 
J. McGibbon appointed professor of midwifery and 
gynmcology, 77 
St. Fiacre, G. M. Fraser, 546 

Salmon : and Sea Trout : in the Baltic, Proposal to 
Establish a Size Limit for both, W, L. Calderwood, 
683 ; Local and General Names applied to, A. Wade, 
547 ; Synonyms, A. Wade, 685 ; Disease, Dr. F. H. A. 
Clayton ; Misa Isobel J. F. Williamson, 1012; <*S’afrwo 
mlar) of the River Moisie (E. Canada), 1926 and 1927, 
P, R. C. Macfarlano, 81 

Salpingium palinoreum : A New Carboniferous Coral, 
L. B. Smyth, 153 

Salt: Range, Geology of the. Dr. C. S. Fox, 902 ; Solu¬ 
tions, Specific Heats of, F. T. Gucker, 74 
Sa)tors’ Institute of Industrial Chemistry, awards of the, 

151 

Salta : Absorbed on Cellulose, X-ray Studies of the Struc¬ 
ture of. Dr. R. H. Aborn and H. L, Davidson, 440 ; 
The Separating Action of, P. Gross and K. Schwarz, 387 
Samoa, Insects of, F. W. Edwards and others, 975 
Sand ; Dunes, Fixation of, Dr. A. H. Unwin, 625 ; Shifting 
or Blown, The Fixation of, 733 
Sandalwood Oil, Western Australian, The Chemistry of, 
A. R. Penfold. Part 1, 263 

Sandy Beach, Physics and Chemistry of the, J. R. Bruce, 
220 

tSan Matteo. The Island of, Prof. S. J, Shand ; E. Heawood, 
440 

Santal Medicine and connected Folklore, Studies in, 
Rev. P, O. Bodding. Part 2 ; Santal Medicine, 46 
Sap in Plants, The Movement of, Prof. H. Molisch, 168 
Saturn’s Satellite Hyperion, J. Woltjer, Jun., 183 
Saxifraga, A Tetraploid, of Known Origin, E. M. Marsden- 
Jones and W. B. Turrill. 58 

Scales, Reproduction of, by Electric Discharge to a Photo¬ 
graphic Plate, J. H. Chesters, 349 
ScalpcMum, New and Interesting Species of, C. A. Nilsson- 
Can tell, 908 

Scandinavian Phvtogeography, 110 

Scattering : Negatively Modified, Prof, M. N. Saha, D. S. 
Kothari, and G. R. Toshnival, 398 ; of Light by Free 
Electrons, The, According to Dirac’s New Relativistic 
Dynamics, Dr. O- Klein and Dr. Y. Niahina, 398 
Scenery, Science of, Wordsworth os a Pioneer in the, 
Dr. Vaughan Cornish, 553 

Schistosoma, Sex Studies on, A, E. Severinghaus, 379 
SchrOdinger’s Theory, An Experimental Test of, Dr. E. 
Gaviola, 772 

Science : and Ethics : Conway Memorial Lecture, J. B, S. 
Haldane, 61 ; and Reality, Prof. R. A. Sampson, 803 ; 
and the Public, 833 : egyptienne. La : PanthmCtique 
au moyon empire, O. Gillain, 196 ; in Medieval Cipher, 
R. Steele, 563; in Western Civilisation, J. B. 8. 
Haldane, 705; Industry, and Humanism, Dr. A. 
Flaxner, 1015 

Scientific: American , Dec., 1006; and Industrial Re¬ 
search, Advisory Council to the Committee of the 
Privy Council for, Sir David Milne-Watson and R. w. 
Reid appointed members of the, 622 f and Technical 
Books, Recent: July 28, Suppt* v; Aug. 25, 


r fysfttw, 

/L*Wnttrry «*; l*f9 


Suppt. v i Sept, 29, Suppt. v; Oct. 27, Suppt. v ; 
Nov. 24, Suppt. v; Dec, 29, Suppt. v; Back¬ 
grounds, 528 ; Calvinism, 339 ; Films, The Admission 
of, into Great Britain, 412 ; Habit of Thought, The : 
an Informal Discussion of the Source and Character 
of Dependable Knowledge, Prof. F. Barry, 1 762; 
Research : A Neglected Aspect of, 913; Co). Mcr- 
vyn O'Gorman, 998; The Impact of the State on, 1 ; 
Societies in the Seventeenth Century, The Rftle of, 
Martha Oru stein, 989 ; Travellers, Practical Hints to. 
Edited by Prof. H. A, Brouwer. Vol, 5, 643 
Scolecite, The Transformations of, A. Cavinato, 427 
Scotland, The Archeology of, Sir George Macdonald, 
402 

Scott Polar Research Institute, The, Dr. H. R. Mill, 332 
Sea-Bed, Deformation of the, During Earthquakes, T. 

Torada and 8. Higasi, 666 
Seal Lico from Northern Regions, L. Freund, 143 
Seashore Animals of the Pacific Coast, Prof. Myrtle 
Elizabeth Johnson and H. J. Snook, 534 
Sea : Thermal Energy of the, Tho Utilisation of the, G. 
Claude and P. Boueherot; H. Le Ch atelier, 82 ; 
•Urchins of the Indian Ocean, Prof. R. Koehler, 901 ; 
Water, Phosphate and Silicate Content of. Dr. W. t R. 

G, Atkins, 109; Ways and Sea Trade; being a 
Maritime Geography of Routes, Ports, Rivers, Canals, 
and Cargoes, A. C, Hardy, 537 ; -weed, A suggested 
Method for the Utilisation of, T. Dillon and K. F- 
Lavelle, 153 

Secondary Schools and Examinations, Dr. Cyril Norwood, 
446 

Seed : Mixtures for Hay and Grazing Land, Stapledon and 
Davies. 745 ; Production and Marketing, Prof. J. F. 
Cox and G. E. Starr, 200; Commercial. W. F. Giles, 
200 

Seeds, The Storage of, in a Medium Deprived of Oxygen 
as a Moans of Prolonging their Germinating Faculty, 
A. Guillaumin, 830 

Seismological : Reports, The Broadcasting of. Prof. H. H. 
Turner, 968 ; Society of America, Eastern Section of 
the. Annual Meeting of the, 215 
Selenium : and Tellurium, The Spark Spectra of, L. and 
E. Bloch, 830; Cells, Commercial, the Light-Seilsi- 
tivity of, G. P. Barnard (1), 80; Resistance, An 
Easily Regulated, Prof. L. Amaduzzi. 709; Tetra- 
fluoride, E. B. R. Prideaux and C. B. Cox, 255 
Selenophen, Preparation and Properties of, Prof. H. V. A. 
Briscoe and J. B. Peel, 381 

Sera, Normal and Syphilitic, A Simple Reaction for 
Differentiating, with the Aid of Organic Colloids, 
R. Douris ana J. Beck, 909 
Series Limits, Prof. A. G. Shenstone, 727 
Serum, Proteins of the. Some Chemical and Physical 
Properties of the, M. Piettre, 225 
Sexes : The Opposite, A Study of Woman’s Natural and 
Cultural History, Dr. A. Heilbom. Translated by 
J. E. Fry de-Hughes, 540 
Shaft Sinking, Vertical, E. O. F. Brown, 236 
Shared-Electron Chemical Bond, The, L. Pauling, 119 
Sheep Industry, The Application of Science to the, Prof, 
J. D. Stewart, 92 

Sheffield Laboratories for Safety in Mines Research, 

H. F. Coward, 627 

Shell Life: an Introduction to the British MoUusca, 
E. Step. New edition, 933 

Shimabora (Japan) Earthquake of Sept. 9, 1922, The, 
the late Prof. Omori and Prof. A. Imamura, 418 
Short Wave Echoes and the Aurora Borealis: Prof. C. 
Stunner, 681 ; Dr. B. van der Pol, 87$ ; Prof. R, V. 
Appleton, 979 

Shrews, Long-tailed, of North America* H. H. J. Jackson, 
550 

Siberia, The Age of Palaeolithic Remains in, V. Grompv, 
299 

Siena, The Polio Festival of, 67 

Silicates, The Integral Dissociation of, by Carbonic Acid, 
by Humic Acids, and Connected Reactions, R. 
GuiUifc, 909 

Sil kwor m, The Fertility Formula in the, E. Poyaricoffi, 

' 59$ ■ ■ ‘^ ‘ ' V' : 





February 3#, 1«$J > 


Title Index 


lvii 


Silver r Bubbles and Films, D. It. Berber, 06 ; Fox Exhibi- 
i tion, A, in Edinburgh, 816 ; Iodide Photo-oeU, Hie, 
3. Itimori and T. Takebe, 289 ; Subfluoride, Crystal 
Structure of, H. Terrey and H. Diamond, 1010; 
Sulphide, The Reduction of, by Mean* of Carbon, 
N. Parra vano and G. Malquori, 117; The AJlotropic 
State of, G. Allard, 986 
Silvicultural Systems, Prof, R. 8. Troup, 626 
Sirius, The Companion of, and the Einstein Spectral Shift, 
J. H. Moore, 623 

Skeletal Muscle, On the Action Current Staircase in, Prof. 
W. A. Jolly, 093 

Skill, Prot. T. H. Pear, 611, 1008 
Sleeping Sickness, Dr. L. Duke, 1006 
Smile, A Theory of the, A. M. Hocart, 164 
Smith, Edgar Pahs, Memorial Collection in Historical 
Chemistry, presented to the University of Pennsyl¬ 
vania, 461 

Smithsonian Institution, Explorations and Field-Work of 
the, 216 

Smut Fungi, The Physiology and Genetics of the, S. 
Dickinson, 70S 

Snell Memorial Medal of the National Institute of Agri¬ 
cultural Botany, Award of the* to Prof. P. A. Murphy* 
326 

Social Structure, The Study of. Prof. T. T. Barnard, 861 
Society, The 4 Dimensions v of, Prof. J. Q. Stewart, 768 
Socrates among his Peers; Three Dialogues* O. Graze - 
brook* 93 

Sodium; a Necessary Nutrient Element for a Marine 
Aerophilio Luminous Bacterium, O. Richter, 263; 
Chloride* Finely Ground, Heat of Solution of* Lipsett, 
Johnson and Maass, 826 ; Ionised, The Spectrum of. 
Prof. F, H. Newman, 97 j Vapour, The Degree of 
Association of, D. S. Vitlars, 668 
Soil; Microbiology, Principles of, Prof. S. A, Waksman, 
308; Quality of, in Relation to Food and Timber 
Supply, The Writer of the Article, 170 
Spile, Electrical Heating of* B. Matthews, 290 
Solar; Activity, Recent, 142; Eclipse, The Total, of 
Oct. 22, 1930, A. Thomson, 900 ; Hydrogen Fila¬ 
ments* 71 ; Parallax* A New Method for Measuring 
the* L* Roden, 793; Phenomena, Character Figures 
of, 974 ; System* A Theory of the, P. J. Harwood. 
2 parts* 344 

Solidt Nitrogen, The Luminescence in, under Cathode 
Ray Bombardment, Prof. J. C. McLennan, H. C. H. 
I re ton, and E, W. Samson, 748 ; Solutions, Import- 
ance of the Crystalline Form in the Formation of (1), 
A. Ferrari and A. Baroni, 636 
Solutrean Sculptures from La Charon te, Dr. H. Martin, 
263 

Sommerfeld’s Electron-Theory of Metals, E. H. Hall, 
166 

Sound; Production in Book-Lice* J. V. Pearman, 744; 
-proof Rooms* 186 

South : Africa ; A Botanical Tour in* J. Hutchinson and 
others* 178; Coming Archeological Investigations in, 
Miss Gertrude Caton Thompson, 618 ; Stone Age 
Industries of* Dr, Van Hoe pen, 937 ; Africa’s Past m 
Stone and .Paint* M. C. Burkitfc, 918; African ; 
Association: Some Possible Extensions of the 
Activities of the* Sir Carruthers Beattie, 860; Kim¬ 
berley Meeting of the; presentation of the South 
African medal and grant to Dr. H, H. Green* 860; 
the Horn J. H, Hofmeyr to be president of the Meeting 
in 1929, 862; Chitons and Chiton Phytogeny, E. 
Ashby* 708; Diptera Belonging to the Families 
Leptidfe and Asibdto* Two Larvae of, E, O. EngeL 
699Australia t Minerals of* 186; New Geological 
Map of* 868 ; -Eastern Europe, Fauna of* The Desert 
Elements in the* A. Formozov, 831; Indian Game, 
A, Mrs. H. G. Dural* 823; Kensington Museums and 
the Royal Commission, 601 

Southampton, University College* F. W, Anderson ap¬ 
pointed assistant lecturer in ecology and geology 
*t» 40 

Southern Rhodesia* The Relation of Vegetation to Water 
„ Sup* to, J, S, Henkel, 860 

Sparks Of the Induction Coil between Muoronate Electrons, 
Rwf, C* Bams* 192 


Special Libraries and Information Bureaux* Oxford 
Meeting of the Association of* 496 
Species Problem; The, an Introduction to the Study of 
Evolutionary Divergence in Natural Populations* 
G. C. Robson, 304 

Spectacles in London, The Development of* from the end 
of the 17th Century, T. H. Court and M, von Rohr, 
671 

Spectator , Centenary of the* 739 
Spectral Lines, Enlargement of* F. Rasetti* 227 
Spectrograph* Tangential Grating, Adam Hilger* Ltd., 687 
Spectrum Analysis, Visual Lines for* D. M. Smith* 992 
Speech* Electrical Reproduction of, 976 
Spermatogenesis, Structures in, The Recognition of a New 
Category of, Prof. J. B. Gatenby* 604 
SphaceU parvifiora, A Principle Extracted from* V. Hasan- 
fratz, 983 

Spider, The Life of the* J. H. Fabre* Translated by A. 
Teixeira de Mattes, 669 

Spiers Memorial Lecture, The* Sir Oliver Lodge, 790 
Spiny Dogfish* Blood Vascular System of the, Dr. 

O’Donoghue and Miss Abbott* 744 
Spiritualistic Phenomena, The Daily News Symposium on, 
932 

Spirochaete, A New Recurrent, Pathogenic for the Guinea- 
Pig, C. Nicolla and 0. Anderson* 946 
Spoilers, The, J. H. Fabre, Translated by J, E. Michell, 
669 

Sporulylus, Anatomy and Phylogeny of* with a Particular 
Reference to the Lamellibranch Nervous System, 
Prof. W. J. Dakin, 793 

Spore-forming Bacillus, A, Acting aa a Lactic Ferment at 
High Temperatures, G. Guittonneau, 263 
Square Roots and the Decimal System* C. E. Wolff* 16 
Standardisation, Economics of, 637 

Star Catalogue, A New, from Observations with the 
Greenwich Altazimuth, 378 

Starch : Dr. E. F. Armstrong, 800; Chemistry, A Com¬ 
prehensive Survey of, Vol. 1* compiled and edited 
by R, P. Walton, with collaborators* 800; Sugar 
Degradation Products, Analysis of, by Selective 
Fermentation, T. McLachlan, 634 
Stark Effect, The, at Very High Field, Dr. Y. Ishida, 277 
Starlight ? What Becomes of the. Prof, H. N. Russell, 
327 

Stars* Red, On the Constancy of the Light of, with Forty 
New Variables of this Class* J. Stebbins and C. M. 
HufFer, 192 

State, The Impact of the, On Scientific Research, 1 
Static Gravitational Field, The Principle of Stationary 
Action and Stability in a, A. J. McConnell, 426 
Steam ; Condensing Plant, J. Evans, 636; Tables and 
Equations Extended by Direct Experiment to 4000 
lb./sq, in. and 400° C., Prof. H. L. Callendar, 764 
Steel: and its Heat Treatment, D. K. Bullena. Third 
edition, 397 ; End-gauge, The Difference between the 
Mechanical and Optical Lengths of a, F. H. Holt 
and H. Barrell, 829; Ingots, Heterogeneity of, 100; 
Mild* The Elimination of Phosphorus from, 249 
Stellar : Absorption Lines, On the Contours of, and the 
Composition of Stellar Atmospheres* Cecelia H. Payne, 
166 ; Parallaxes, A General Catalogue of* Prof. F. 
Schlesinger, 108; Spectra, Absolute Magnitude Effects 
in, Prof. E. A. Milne, 840; Spectra in the Far Ultra- 
Violet, Dr. G. Cario, 810 

Steppe Cat, A New Form of the, from the Transcaspian 
Region, S, Ognev, 693 

Stock Diseases Caused by Toxic Plants* Murnane and 
Prof. Ewart, 976 

Stone Fish, The Poison of the, Dr. J. V. Duhig and Gwen 
Jones, 454 

Stony Meteorites, The Magnetic Properties of Some* 
F. Loewinson-Lessing and A. Turcev, 299 
Stratosphere over North India* The* Dr. K. R. Rama- 
nathan, 923 

Streaks in Chemical Work* Observation of, F. Kmieh, 946 
Stream-flow, 827 

Stresses* PhotoeUuatic Determination of* Dr, M. W&ohter 
088 

Structural Engineering; Stresses, Graphical Statics* and 
Masonry/ProL Q. F. Swain, 128 


Title Index 


r AM**, 

i»w 


Structures in Sea Water, Deterioration of, 256 
Subject Index to Periodicals, 1926, The, 520 
Submarine Volcanoes, Deep, and the Double Oceanic 
Circulation, J. Thoulet, 1018 
Subterranean Crustacea, Dr. W. T. Caiman, 320 
Suoroee in Milk and Sucrose Mixtures, Polorimetrio 
Determination of, G. W. Monier-Williams, 634 
Sudan, Cotton Growing in the, 500 

Sugar : Beet: and Beet Sugar, R. N. Dowling, 600; 
Growing in East Anglia, 1012; in the Eastern 
Counties, 1027, R. McG. Carslaw, C. Burgess, and 

G. LI. Rogers, 1012 ; The Diseases of, Dr. O. Appel. 
English edition edited by R. N. Dowling. The work 
translated by C. L. Wood, 274; -cane Hybrids, 
Cytology of, G. Bremer, 402 ; Home-grown, Prof. 
C. Heigham, 600 

Sulpho-salts : L. Fernandes (6), 209; Investigations on, 
F. RodoUco (5), 427 

Sulphur : from the Crimea and Turkestan, Microbiological 
Examination of Some Specimens of, L. Sturm and 
T. Siniakova, 263; Analysis of the First Spark 
Spectrum of, Prof. D. K. Bhattacharyya, 241 ; The 
Phosphorescent Combustion of, Dr. H. J. Emel4us, 330 
Sulphuric Esters, Neutral, The Preparation of, R. Levail- 
lant, 910 

Summer of 1028, The, and the Solar Variations, H. 
MOmery, 945 

Sun, Diameter of the. Variations in the, from 1901 to 
1911, G. Armellini, 1018 

Sunspot: A Big, 540 ; A Naked-eye, 936 ; A Recent 
Large, 453, 783 ; Activity, The Curve of, S. Oppen* 
hoim, 34 

Sunspots : Molecular Hydrogen in, Prof. G. Piooardi, 880 ; 

The Periods of, S, Oppenheim, 44 
Superphosphate, 68 

Surf, Low Buoyancy of, Dr. J. 8. Owens, 845 
Surface : Actions, 826 ; Water of the English Channel 
and Southern North Sea, June 18-22, 1928, Phosphate 
Content and Hydrogen Ion Concentration of the, 

H. R. Seiwell, 921 

Survey from Aircraft, Lt.-Col. 0. A. Beazeley, 746 
Surveyors’ Institution, Presidential Address to the, C. B. 
Fisher, 854 

Survival of a Human Personality, Evidence of, Dr. R. J. 
Tfllyard, 243 

Swans in Ancient England, Dr. N. F. Ticehurst, 491 
Swedes, The 4 Hybridisation Nodules * of, A. W. Bartlett, 
1009 

Swedish State College of Forestry Centenary Celebrations, 
1928, The, 788 

Sydney and the Blue Mountains, Dr. W. H. Wootnough, 
746 

Symmetrical ElectronyLs and Polyatomic Molecules, P, 
Vinassa, 1018 

Sync&rid Crustacea, On the Feeding Mechanism of the, 
Dr. H. G. Camion and Miss S. M, Manton, 983 
System KOI - HC1- H,6 between 0° and 80°; System 
A1C1, - HC1 - HjO between 0° 4nd 80°; System 
AlClj - KC1 - H t O between 0° and 80°, G. Malquori, 
462 

Systems : Na,C0 3 - NaHOO a -H«0, R. Wegsoheider and 
J. Mehl, 165 ; Pb(NO # )* - LiNO* - H-O and Pb(NO,) t 
- CsNO s - H a O at 25°, G. Malquori, 200 
Szechuan, China, Religion in, D, C. Graham, 454 


Tabacin or the Toxic Principle of Tobacco, N. A. Barbieri, 
462 

Table Bay, Mean Sea-level and other Tidal Phenomena in, 
Dr. J. Dommisse, 298 

1 Tama-Zustand,’ The State called the, E. A. Holm, 794 

Tanganyika Territory, etc., Funds for Exploration of 
Deposits containing Fossil Remains in, 106 

Tango (Japan), Earthquake of 1927, The : 36 ; Watanabe 
and Sato, 587 

Tantalum : Niobium, and their Mineral Associates, The 
Analytical Chemistry of, W, R, Schoeilor and E. F. 
Waterhouse (18), 634; Pentahromide, Preparation 
of, K. R. Krishttoswami, 845 

Tanyderid®, The (Diptera), of Australia, C. P. Alexander, 
714 


Tasmania, Handbook to, M 

Taxation, National and Local, in Relation to Education 
and Research, 265 
Taylor's Comet, 743 

Technical Drawing: A Manual for Evening Classes and 
Junior Technical Schools, G. E. Draycoti, 166 1 
Telegraph one, Developing the. Dr. C. Still©, 739 
Telescope, A 200-inch, 686 
Telescopes of the Future, Prof. G. W. Ritchey, 34 
Television; and Radiovision, Dr. A. DauvilUer, 583; 
Practical, E. T. Lamer, 232 

Temperament: a Survey of Psychological Theories, 
Constance Bloor, 920 

Ternary Mixtures, Heterogeneous, The Physical Properties 
of, P. Mondain-Monval, 568 

Terrestrial: Magnetic Variations: The Daily, and the 
Sun's Magnetic Field, Prof. S. Chapman, 572 ; Mag¬ 
netism : Recent Research in Greenland on, D, la 
Cour, 153; The Daily Variation of, R. Gunn, 330; 
Orchids of Barrington Tops, Rev. H. M. R. Rupp, 
714 

Tertiary Shells from Japan, Prof. Matajiro, 1009 
Testing : Materials : New International Association for. 
Position and Activities of the, 1004; The British 
Committee of the New Association for, 487 ; Trans¬ 
former, A 500 kv., 381 

Tetjuehe Deposits of Silver, Zinc, and Lead, Mineralogy of 
the, F. 1. Lebedev, 594 

Tetraploid Hybrid, A Constant, B. H. Buxton and the 
late W. C. F. Newton, 35 

Textile: Design, Grammar of. H. Nisbet. Third edition, 
540; Industry, Scientific and Economic Problems 
of the, Two Publications on the, 138 
Thermal Energy, The Domestic Storage of, W. Holmes, 
1005 

Thermionic : Saturation Current ih a Circuit .with Pul¬ 
sating Voltage, The Phase of the, C. Dei, 426; 
Voltmeter, A, E. B. Moullin, 381 
Thermodynamic Equilibrium of the Universe, The, F. 
Zwicky, 559 

Thermodynamics: Applied, Prof. W. Robinson, 163; 
Applied to Engineering, Prof. A. F. Moooonochie, 
163; Based on Statistics, G. N. Lewis, and J. E. 
Mayer, 559 

4 Therm okalite,' The So-called, and the Existence of 
Sodium Bicarbonate as a Mineral, F. A. Bannister, 866 
Thin Films, The Structure of. Part 12, N. K. Adam and 
G. Jessop, 753 

Thomas Recording Calorimeter, The, 220 
Thorium, Separation of, from Uranium by means of Ether, 
P. Miscmtelii, 1018 

Thyroid Gland, The Mechanism of Secretion in the, Dr, 
R. J. Ludford and Prof. W, Cramer, 703 
Tidal: Bore in the Trent, The, Dr. Vaughan. Cornish, 
840; Currents, The Analysis and Prediction of, from 
Observations of Times of Slack Water, Dr, A. T. 
Doodaon, 627 ; Institute, Liverpool University, Work 
of the, 781; Research : the Adaptation of Sir Isaao 
Newton’s Tidal Laws to the Prediction of the Height 
of High Tides, Comdr. J. A, Rupert-Jones, 344. 

Tide Observations, XnstruetionB for, G. T. Rude, 182 
Tides in Oceans. The, on a Rotating Globe. Part 2, 
G. R. Goldsbrough, 865 

4 Tierce*tone Scale,* Theory of the, Dr. W. Perrett, 820 


• Tierce* tone Scale/ Theory of the, Dr. W. Perrett, 820 
Tikhvin Sands, The, S. Jakovlev, 593 
Tilson Weights and Measures Bill of the U.*S.A., 179 
Timber: Investigations, C. J. Chaplin, 976; Kiln- 
wtmmmg of, 3. T. C. Stillwell, 76; Research, 331 
Timbers, Home-grown, The Uses of, 413 
Time Conversion Chart, A Standard, 935 
Tin : Antimony Alloys, The Structure of the, W. Bronlew- 
ski and L. Sliwowski, 226; Mining, C, G. Moor, 638 
Titanium Oxide Bands, The, A* Christy and Prof. R. T. 
Birge, 205 

Tobacco s Leaf, Localisation and Disappearance of 
Alkaloids in the Epidermis of the, ■ J.' Chase, 046 ; 
Smoking in Great Britain, 328 
Toheroa Soup, Dr. J. Malcolm, 664 
ToOlhaob*, ; . r . 

Topaz. The Crystal Structure of i L. Pauling, 714; H. Au 
^Alrioa «a J, 149 




Title Index 


'MfWirlMWJ 


T©m*do in (fcntr&^^avanoore, A, 2X4 
Tourmaline, Influence of the Temperature on the Ab- 
sorption of a Specimen of, P. Leroux, 461 
Toadc Qewi and Vapours, 631 

* Trace*/ Specfcrographic Detection of, J. R. Qreen, 56 
Trains, Passenger, The Warming of, 620 
Transformer Practice i The Essentials of, Theory, Design, 
and Operation, K. G, Read, Second edition, 473 
Transit Instrument, A New, Prof. C. V. Boys, 977 
Transmutation, Experiments on, Dr. J. N. Friend, 111 
Trapsyaal: Amphibia, The Breeding Habits and Life 
History of Some, V. A. Wager, 297; A Pebble Industry 
in the, E, J. Wayl&nd, 593 

Tree Growth and Climatic Cycles, Dr. Huntington, 219 
Trees t and Shrubs, Methods of Transporting, J. A. 
Neilson, 785 ; of the North Pacific Coast of America, 
The, Col, F. R. S. Balfour, 972 
{Treponema podovia, the Pathogenic Agent in the Foot 
Disease (p%4tinj of Sheep, L. and P. Blaisot, 984 
Triaoontane, The Slow Combustion of, S. Landa, 984 
Triangulation : in East Africa, 110; of Franoe, 1014 
Tribo-eleotricity and Friction (4), P. E. Shaw, 763 
Trichomona* hominia, R. Hegner, 186 
Trichuris and A warts Egg-counts, C. Manelang, 110 
Trigonometrical Integrals, On a Quadrature Formula for, 
Prof. L. N. G. Filon, 909 
Tritorickomoiw fecoHst L. R, Cleveland, 72 
Troitskoe near Moscow, Flora of Post -tertiary Deposits at, 
V, Sukatchev, 226 

Tropic Acid, A New Synthesis of, M. Chambon, 226 
Trypanosome Infection in Camels in Russia, Control of, 
V. Emelin and G. Zeiss, 830 
TT Hydras, The Period of the Variable Star, 623 
Tuberculin Testing of Cattle, Prof. J. B. Buxton and 
Dr. A. 8. MaoNalty, 937 

Tuberculous Ultravirus, New Experimental Researches on 
the, A. Calmette, J. Valtis, and A. Lacomine, 261 
Tufted Guinea-pig, Heredity in the, A. Pictet and Mile. 
Ferrero, 263 

Tungsten : Carbonyl, The Preparation of a, through the 
Intermediary of an Organo-magnesium Compound, 
A, Job and J. Rouvillois, 830; Filament Lamp, A 
New Type of, 419; The Increase in Thermionic 
Currents from, in Strong Electric Fields, R. S. 
Bartlett, 865 

Turbines k vapeur. Les; traits k l’usoge des mg6nieurs f 
des techniciens et des 41$ves ingdnieurs des 6ooles 
d’application. Prof. G. Beiluzzo. Traduit par J. 
Cbbvriar : Deux. Edition. Tomes 1 et 2, 168 
Tutankhamen, A Cult Object from the Tomb of, 935 
Twickenham Museum: Movement to Establish a, 781; 

C. Carus-Wilson, 822 

Twins and the Sky, Connexion between, 326 

Tyehonis Brahe Dani Opera Omnia, Edidit I. L. E. 

Dreyer. Tonnes ix., Toraus xiv., 803 
TyUncbu* soandens Schn., The Biology of, N. M. Kulagin, 
191 

Typhoon, A Barogram obtained in a, H. Keijser, 261 
Tyrosinase, The Phases of Action of, in the Creaol Blue 
ReaeHon, R. Chodat, 668 


Ultra t -sonic Wavee, Kinetics of Absorption of, D. G. 
Bourgin, 133; •violet: Polarimetry, An Improved 
Method of, Prof. T, M, tbwry add M. A. Vernon, 79 ; 
Light of the Sun, The, as the Origin of Aurora) and 
' Magnetic Storms, H, B. Maris and Prof. E. O. Hulburt, 
807r Bays t in the Treatment and Cure of Disease, 
P. Hail, 639 ; Short Wave, A 1 Method of obtaining 
a Maximum of, N. Iarotrky, 693 
Unooaaofcua in 1 . Action : The, its Influence upon Education, 
Barbara liow, 766 

Underground i Gables and Pipes in London, suggested 
Subways for, E. S. Byng, 31; Water Supplies of 
„ Stodtti Alrioe.De. A. duToR* 687 
Underttoa^ in, G* H* MaeCarthy, 493 

D.B.A/; t)^3teatee in the Sotenoes conferred in, 1926-27, 
mm&M in the, 923s * Land-Grant * 
‘/of- _'Mae; 669; National 


111 


Research Council of the, Report of the Committee on 
Photochemistry, 462 ; Popularising Science in, 179 ; 
Radiovision in the, 377,494 ; Report of the Committee 
on Species Destructive to Game, 213; Science Teaching 
in Rural Secondary Schools, 1015 ; The Adult Educa¬ 
tion Movement in, 296; The Fundamentalist Cam¬ 
paign in, 141; The Public Library System of ijie, 39 ; 
Universities in the, 382 ; National Academy, Gift to 
the, by Mrs. Walcott, for a memorial to Dr. C. D. 
Walcott, 106 

Universe : Our Wonderful, an Easy Introduction to the 
Study of the Heavens, Prof. C. A. Chant, 767 ; The, 
and Irreversibility, J. B. S. Haldane ; W. W. L., 808 
Universities; in the U.S.A., 382 ; of Great Britain and 
Ireland, Report of the Annual Conference of the, 269 
University College : Cardiff, Dr. N. Thomas appointed 
professor of engineering, 751; of the South-West, 
Gift for a Chemistry Building by W. Singer, 77 
Unsaturated : Compounds, Sulphonic Derivatives of, A. 
Quilico and E. Fleisohner, 1019 ; Hydrocarbons, The, 
in the Gases from the Carbonisation of Coal, A. B. 
Manning, J. G. King, and F. S. Sinnatt, 74 
Upper : Atmosphere : Electrical Structure of the. Wireless 
Methods of Investigating the. Prof. E. V. Appleton, I., 

. 982 ; On the Relation between Temperature Changes 
and Wind Structure in the, C. K. M. Douglas, 116; 
Temperature of the, The Effect of Ozone on the, 

E. H. Go wan, 753 ; Palaeozoic from Kashmir, the late 
H. S. Bion ; C. 8. Middlemiss, 492 
Ur, Archaeological Work at. Dr. Hall, 250 
Uranium Pitch-blondes, The Method of Chemical Analysis 
of, E. Kdmer and F. Hecht, 191 
Uranus and a Star, Conjunction of, 453 
Vrosalpinx cinerea (Say), The Occurrence of the American 
Oyster Pest on English Oyster Beds, Dr. J. H. Orton 
and R. Winckworth, 241 

Usnea sp. (near Barbata, Fr.), The Influence of, upon the 
Supporting Tree, Dr. J. F. V. Phillips, 163 
Uatulina vulgaris , The Metabolism of, Wtinschendorff and 
C. Kilian, 830 


Vaccination Committee of the Research Defence Society, 
Review of the Report of the. Sir Leonard Rogers, 
1007 

Valence and the Rule of Eight, Dr. W. H. Rodebush, 50 
Vanadium, The Spiroohaetioidal Properties of the Element, 
C. Levaditi, P. L6pk»ne, and Mile. R. Schoen, 498 
Vapour Pressure of Water over Sulphuric Acid-water 
Mixtures at 25° C. t etc.. The, J. R. I. Hepburn, 80 
Variables, Two, with Limited Variation, The Definition 
of the Function of, L. Tonelli, 117 
Variation: and Correlation, W. W. Alpatov and A. M. 
Bosohko-Stepanenko, 901 ; and its Association with 
Habit, Jean M. Linsdale, 857 
Vegetable Plankton in the Sea, Tho Growth of, 256 
Vegetation der Schweiz, Die, Prof. H. Brockxnann-Jerosch. 
Zweite Lief., 344 

Velocity, The Unit of, V. Naylor, 730 
Venereal Disease : its Prevention, Symptoms, and Treat¬ 
ment, Dr. II. W, Bayly, Third edition, 9 
Venezuela and Trinidad, The Geology of, R. A. Liddle, 889 
Venus, Photographs of, F. E. Ross, 063 
Vererbungswissenschaft, Handbuch der, Herausgegeben 
von E. Baurund M. Hartmann. Lief. 4, Band 2, 472 
Veterinary Science, The Significance of Zoology in, Prof. 
P. J. du Toit, 861 

Vibration, Possible, of a Ship's Hull under the Action of 
an Unbalanced Engine, Prof* W. E. Dolby, 935 
Vienna i Academy, Sir E. Rutherford and Prof. R. von 
Hertwig elected honorary foreign members, and Prof. 
E. Schrfidinger, Sir J, 0. Bose, Prof. V. Goldschmidt, 
Prof. T. H. Morgan, and Prof* I. A. Hammar eleoted 
Corresponding foreign members, 286; University, 
Prof. O. Abel now professor of palaeontology and 
paleobiology, 286 

Vinegar Factory, The Bacteriological Study of a, F. Chodat 
* , and V. pfister, 426 

Viper (Vipera aspis), The Chromosomes of the, R. Matthey/ 

910 

Visooaimeter, A Novel, 1009 






lx 


Title Index 




im 


Viscosity, The Influence of, on the Absorption Velocity 
of Carbon Dioxide by Solutions of Neutral Sodium 
Carbonate, P. Riou and P. Cartier, 226 
Visual Adaptation, Influence of Alcohol on, P. P. Lazarev 
and A. Dubinskaja-Voskresenskftja, 298 
Vital Staining of Normal and Malignant Colls (I), Dr. 
R. J. Ludford, 80 

Vitamin A as an Anti-Infective Agent, H. N. Green and 
E. Mellanby, 750; The Absorption Spectrum of, 
Dr. R. A. Morton and Prof. I. M. Heilbron, 10; D and 
Iso-Ergosterol, Dr. A. van Wijk and Dr. E. H. 
Reerink, 648 

Viviani’s Curve, O. Ceskro, 426 

Viviparidw, Origin and Structure of the, Dr, B. Frashad, 
712 

Volga, Lower Course of the, as a Zoo-geographical Frontier, 
A. A. Birula, 594 
Volta Effect, The, E. Dubois, 262 
Voodoo, A Case of so-called, in Pennsylvania, 933 
Vortex-Row, Single, The Instability of a: Dr. H. Jeffreys, 
206 ; Sir C. S. Sherrington, 314 
Vortices near a Circular Cylinder in a Stream of Liquid, 
On the Motion of, E. T. S. Walton, 116 
Vox , acquired by the International Society of Experimental 
Phonetics, 655 


Wales, National Museum of, Offer of Government Grant 
towards Extension of the, 971 
War, An Indictment of, Major A. G. Church, 197 
Wasps, Indo-Australian, Dr. J. G. Betrem, 218 ; Mutilhd, 
Investigation of, C. E. Mickel, 823 
Water : -Divining, Some Experiments on, Dr. A. E. M. 
Geddes, 348 ; Flow of, through the Straits of Dover, 
Dr. J. N. Carruthers, 626 ; of the Arve at Geneva, 
The Periodical Variation of the Proportion of 
Materials in Solution in the, E. Joukowsky, 426 ; 
Supplies, The Conservation and Distribution of, 779 ; 
Supply of Towns : The, Dr. B. Cunningham, 721 ; 
The, and the Construction of Waterworks : a Prac¬ 
tical Treatise for the use of Engineers and Students of 
Engineering, W. K. Burton. Fourth edition, in 2 
vols., by J. E. Dumbleton, 721 
Watson'e Microscope Record, September, 782 
Wave: Equation, A Symmetrical Treatment of the, 
Prof. A. 8. Eddington, 829 ; -length ShiftB in Scattered 
Light, Prof. R. W. Wood, 349 ; Mechanics : Prof. 
L. M. Milne-Thoinaon, 990; and Radioactive Dis¬ 
integration, R. W. Gurney and E. U. Condon, 439 ; 
Collected Papers on, Prof. E. Schrddinger. Trans¬ 
lated from the second German edition, 990 ; Four 
Lectures on, Prof. E. Schrbdinger, 990 ; of an Alkaline 
Atom in the Electric Field, F. Raeofcti (2), 1018 ; on 
the Principle of Least Action in, J. M. Whittaker, 
866 ; Selected Papers on, L. de Broglie and Dr. L. 
Brillouin. Translated by Winifred M. Deans, 990 ; 
The Physical Interpretation of, G. Temple, 944; 
The Scattering Power of a Bare Nucleus according to, 
G. Temple, 980 

Waxes from Coniform, The Etholides of the, J. Bougault 
and E. Cattelain, 226 

Way the World: is Going: The, Guesses and Forecasts of 
tho Years Ahead, H. G. Wells, 3 ; Might Go, The, 3 
Weather: The, an Introduction to Climatology, Dr. 
0. E, P. Brooks, 0 

Weevils, Wing Dimorphism in, Dr. Dorothy J. Jackson, 
144, 478 

Well-Born, Being, an Introduction to Heredity and 
Eugenics, Prof, M. F, Guyer. Second edition, 961 
Wellcome Historical Medical Museum, The, 620 
Welsh National School of Medicine, Prof. J. H. Dible 
appointed professor of pathology and bacteriology, 

Wessex, No. 1, 114 

West Indies, A Severe Hurricane in the, 452 
Westminster Public Library, The New, 588 
Wheat : Seeds, Respiration of, in Ionised Air, K. Sapozh- 
nikova, 263 ; The Carbon-Nitrogen Ratio in, Phyllis 
A. Hicks, 150 

Whin Sill; The Great, Prof* A. Holmes and Dr. H. F. 
Harwood, 666; The Petrology of the, 8.1. Tomkoieff, 80 


Whirlwind in London, A Violent, 706 
White’s Selborne for Boys and Girls. Edited by M, 
Woodward, 957 

Whiting, Chemical Composition of the, H. O, Bull, 110 
Wildlebenden und in Gefangensohoft gehaltenen Tieran, 
Geheilte Knochenbrttohe bei. Prof. E. KorseheR und 
Dr. H. Stock, 680 

Wills, Henry Herbert, Memorial Lecture, The, Sir James 
Jeans, 689, 703 

Wind: Pressure on Wires, W. B. Woodhouse, 859; 

Storm, Destructive London, 741 
Wines, Radioactivity of, Researches on the, A. Nodon and 
G. Cuvier, 910 

Wireless ; Beacon Installation at Start Point, The, 898; 
Principles and Practice, Dr. L, S. Palmer, 48 ; Tele¬ 
phony, Wired, 977 ; Waves over London, Attenua¬ 
tion of, R. H. Barfleld and G. H. Munro, 977 
Wiring : Dangerous, R&wll, 934 ; New Houses for Electric 
Light ana Power, The Importance of, 583 
Wood, A Mathematical Discussion on the Structure 
of in relation to its Elastic Properties, A. T. Price, 
829 

Woodcraft, The Book of, and Indian Lora, E. Thompson 
Seton, 957 

Woodland Areas, Small, The Management of, 420 
Woodlands of Great Britain, 889 
Woodlot Management, A Manual of, C. J. Telford, 420 
Wood-Wasps, Biological Control of, R. N. Chrystal and 
J. G. Myers, 865 

Wood’s Light, The Use of, for the Early Diagnosis of 
Orasserie in Silkworms, T. Ertogroul, 262 
Wool: and Wool Fibres, 256; The Fine Structure of, 
J. Ewles and J. B. Speakman, 346 
Wordsworth as a Pioneer in the Science of Scenery, Dr. 
Vaughan Cornish, 653 

‘ World-Radio * Map of European Broadcasting Stations 
in relation to the British Isles, 804 
Wright Brothers, The Work of the, G. Brewer, 972 
Wuchsstoff und Wachsfcuro, Dr. F. W. Went, 928 


X-radiation from Gases, Dr. A. Bjorkeson, 14 
X-ray i Apparatus, Electrical Equipment for, L., G. H. 
Sarsfield, 899 ; Tho Standardisation of the Electrical 
Equipment of, L. G. H. Sarafleld, 854; Levels of 
Iron, Cobalt, Nickel, and Copper, The Soft, Prof. 
O. W. Richardson and F, C. Chalklin, 829; Micro¬ 
scope, The, 915 ; Photo-goniometer. An, J. D. Bernal, 
81 ; Spectra and Moseley’s Law, The Precision of, 
V. Polejgek and M. Valmioh, 794; Wave-length 
Measurements, Absolute, A. P. R. Wadlund, 559 
X-rays : Direct and Indirect Characteristic, their Ratio 
as a Function of Cathode Ray Energy, D. L. Webster, 
119; in Platinum and Calcite, Dispersion of Long 
Wave-length, E. Dershetn, 155 ; Is Crystal Reflection 
of, Entirely a Classical Phenomenon f I. Waller and 
R. W. James, 182 ; Secondary Absorption Edges in, 
B. B. Ray, 771; Soft, and Secondary Electrons, The 
Production and Absorption of, E. Rudbcrg, 865; 
Photoelectric Effect of, G. B, Bandopadhyaya, 421; 
The Reflection of: by Sylvine, R. W, James and 
G. W, Brindley, 749; from Glass and Quartz, Prof. 
T- H. Laby, J. Shearer, and R. Bingham, 96; The 
Spectrography of the, by Crystalline Diffraction, 
M. Frilley, 225 ; The Spectrum of, from the Back of 
a Tungsten Target, E, Lorenz, 559 -, 

Xenopue Uevis : The Chromatic Function in, D, Slome 
and Prof. L. Hogben, 298; The Effect of Temperature 
on the Blood Sugar Level and the Glucose Tolerance 
in, L. P. Bosnian and H. Zwarenstein, 593: The Skin 
Secretion of, J. W. C. Gunn, 461 


Yaksas, Dr, A. K. Coomaraswamy, 268 
Yarn Strength and Yam Extension, A. J. Turner, 858 
Yarrow ; Alfred, his Life avid Work, Lady Yarrow, 124 
Yeast, Maceration Juice of. The Absence of Extracellular 
Fermentation in the, 0. Kostychev and A; Chomitoh, 

Yellow Fever, Verdunisotion in the Contest against, 
P. Bunau-VariUa, 1018 




«i*£«$ii»} ''' Tith Index lxi 


Yohimbine and Quebroohine, The Identity of, Raymond- 
Hanaet,297 

Yorkshire Philosophical Society, Annual Report for 1927, 

HI 

Yovu^^Bhqa^Mtz Theory, A Contribution to the, E. 


2alov Observatory, Dr. J. J. Frifis, gift of, to the Charles’ 
University, Prague, 821 
Zanzibar, Geology of, G. M. Stookley, 625 
Zeeman Effect; 90 ; for the Spectrum of Tantalum, The, 
Prof. J. C. McLennan and A. M. I. A. W. Durnford, 
748 ; in the Band Spectrum of Helium, Prof. W , E. 
Curtis and Dr, W. Jevons, 43 
Zeppelin, The Graf, Voyage and Siae of, 619 
Zeta Heroulis, The Orbit of, E, Silbernagel. 4J6 


Zinc: and Cadmium, Single Crystals of, The Magnetic 
Susceptibility of, Prof, J, C. McLennan, R. Ruedy, 
and E. Cohen, 749; and Carbon Monoxide, Reaction 
between, R. W. Millar, 859 ; Cadmium, and Mercury, 
The Band Spectra associated with, J. M. Walter and 
S. Barratt, 746 ; Resonance Radiations of. The 
Polarisation of the, P. Soleillot, 910 ; The Constitution 
of. Dr. F. W. Aston, 345 ; Vapour, Continuous Spectra 
and Band Spectra of, H. Volkringer, 226 
Ziroonia, Hydrated, The Magnetism of, F. Bourion and 
Mile. O. Hun, 983 

Zoological Nomenclature, International Commission on. 
Dr. C. W. Stiles, 881 
Zoology, Experimental, 640 
Zululand Game Reserves, A Threat to, 797 
Zymase, The Fermentation of, is Due to Living QpUs, 
S. Kofttychev and V. Faermann, 299 


The various Supplements should be collated 
and bound with the numbers with which 
they were issued. 





Printed in Gr<at Britain by VL A R. Clark, Limited, Edinburgh. 



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

44 To the solid ground 

Of Nature, trusts the mind which builds for aye ."— Wordsworth. 

SATURDAY, JULY 7, 1928. T e . ... 

.... _ _. . The Impact of the State on Scientific 


CONTENTS. PAGK 

The Impact of the State on Scientific Research . 1 

The Way the World might go. By A. M. C.-S. 3 

The Cutaneous Circulation. By J. B. 5 

An Encyclopaedia of Agriculture .... 6 

Modern Applications of the Kinetic Theory. By T. M. L. 8 
Our Bookshelf ....... 8 

Letters to the Editor : 

The Absorption Spectrum of Vitamin A.—Dr. 

R. A. Morton and Prof. I. M. Heilbron . 10 

Earthquake Warnings.—Dr. John W, Evans, F.R.S. 10 
Reproductive Rhythm in Birds.—Prof, Win. Rowan 11 
Statistical Methods in Quantum Theory.—Dr. 

R. J. Clark and Dr. W. H. Watson .12 

The Negative Absorption of Radiation.—Prof. 

C. V. Raman, F.R.S., and K. S. Krishnan 12 

The Connexion between Dry-rot of Swedes in 
New Zealand and British Seed.—Paul A. Murphy 13 
'The Resistance of Pipes of * Negative * Diameters. 

—Albert Eagle .14 

X-radiation from Gases.—Dr. Albert Bj&rkeson . 14 

Animal Diseases in Elizabethan Times.—Colin 
Matheson . .15 

Square Roots and the Decimal System.—C. E. 

Wolff.. .15 

Can Crocodiles swallow their Food under Water ? 

Dr. G. D. Hale Carpenter . .15 

Carriers of Electricity in the Atmosphere. Bv Prof. 

A. M. Tyndall. .16 

Natural Steam Power in California. By Dr. E. T. 

Allen and Arthur L. Day .17 

Obituary: 

Prof. T. W. Richards, For. Mem. R.S. By Prof. 

H. V. A. Briscoe.28 

Dr. W. A. Young.29 

News and Views.30 

Our Astronomical Column.34 

Research Items.35 

New Buildings at University College, Nottingham 37 

The Aurora and its Spectrum.38 

Haddock Biology ....... 30 

The Public Library System of the United States. By 

S. C.B. . ... 39 

University and Educational Intelligence .40 

Calendar of Customs and Festivals . .41 

Societies and Academies .42 

Official Publications Received.44 

Diary of Societies and Congresses .44 

Supplement. 

Modern Views on Combustion . .19 

Engine Knock and Related Problems. By Alfred 
C. Egerton, F.R.S.20 

No. 3062 , Vol. 122 ] 


Research. 

N consequence of a recommendation of the 
Select Committee of the House of Commons 
on Estimates, the Prime Minister, in October 

1926, constituted, a Sub-Committee of the Com¬ 
mittee of Civil Research “ to consider the co¬ 
ordination of research work carried on by or 
under Government, to report whether any further 
measures be taken to prevent overlapping, to 
increase economy and efficiency, and to promote 
the application of the results obtained.'* Mr. 
Ormsby-Gore was appointed chairman of the 
Sub-Committee, Major Walter Elliot was the other 
parliamentarian, the other members being perma¬ 
nent officials of the various departments concerned 
in the inquiry. The inquiry was spread over a 
year, the Sub-Committee reported on Dec. 14 

1927, and the results of its deliberations were made 
public on June 14 last. 1 

With such terms of reference, it might reasonably 
have been expected that the Sub-Committee would 
consider it its duty to present a critical survey of 
the present organisation of the State-maintained 
or -assisted research services of Great Britain, to 
present broad details of the expenditure involved, 
to express its own views on the relative merits of 
the varying types of organisation which came under 
its purview, and to have given some indication of 
the directions in which the results of research might 
be applied with advantage to the community, and 
the new researches that were necessary. In these 
respects the report of the Sub-Committoo is dis¬ 
appointing. It is critical of the attitude of 
indifference to research of former generations, but 

1 Committee of Civil Research. Report of the Research Co-ordination 
Sub-Committee. (London: H.M. Stationery Office, 1028.) 2s. ed. net, 
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it is difficult to detect in its complacent generalisa¬ 
tions on the present organisation of research 
whether it considers any changes desirable or that 
it is satisfied that the existing machinery works 
to the best advantage. 

The report is evasive and apologetic in turn. 
It giveB the impression that expenditure on researoh 
has to be defended against possible attacks by the 
ignorant, rather than justified to those who under¬ 
stand the real purpose of research and whose aim it 
is, in the interests of scientific research generally, 
to exact the greatest degree of efficiency from the 
instruments by which it is conducted. 

Scant attention is given to the industrial research 
associations, No opinion is expressed regarding 
their future, although the Sub-Committee could 
not have been ignorant of the difficulties with 
which most of them have had to oontend since 
their inauguration, and the fact that the Million 
Fund, out of which they have hitherto derived 
about half their yearly income, will be exhausted 
in a very short time. What is to happen to them 
if, for a variety of reasons, the industries they are 
intended to serve fail to make them self-supporting 
within the time limit stipulated by the Department 
of Scientific and Industrial Research ? Has the 
policy laid down for those associations been 
sufficiently well defined ? Is the present organisa¬ 
tion of industrial research on a sound basis ? Is 
the machinery for its co-ordination adequate ? 
Is it considered the experiment has been suffi¬ 
ciently successful to justify the State providing 
ample guarantees for its continuance ? It has been 
left to Lord Balfour to answer this last question. 
He informed a deputation representing nineteen of 
the associations which ho received on June 29, that 
the Government is satisfied that the research 
associations have proved of real utility to the 
industries they represent. Accordingly, in order 
to help them to expand the scope of their work 
and to stabilise the position of the scientific 
workers attached to the associations, it has been 
decided to extend the period over which financial 
assistance is to be given. 

Many other queries also come to mind. Which 
system of research for the fighting services is 
the better, that adopted by the Board of the 
Admiralty and the Air Ministry, or that in force 
at the War Department % Does the committee 
consider that it is desirable that the responsibility 
for the arrangement of any research undertaken 
at the Research Department, Woolwich, should be 
vested even nominally in a “ Chief Superintendent 
directly under a Director in the Department of 
No. 3062 , Vol. 122 ] 


the Master-General of the Ordnance/' particularly 
When the office of chief superintendent is held 
alternately by naval and military officers ? This 
alternate succession must constitute a disturbing 
factor unless this and the other subordinate 
administrative posts in the Department held by 
officers of the fighting services are sinecures. 

As regards meteorological research, the Sub- 
Committee refers to the impact of the work of the 
Meteorological Office on that of a number of different 
departments, to the recommendation made after 
the War to transfer it to the Committee of the 
Privy Council for Scientific and Industrial Research, 
and to its attachment to the Air Ministry in 1919. 
But no opinion is expressed regarding the desira¬ 
bility of this arrangement, which the Sub-Committee 
must have been aware has been the subject of a 
good deal of informed criticism. There is no 
reference to the present unsatisfactory state 
of the Geological Museum, although this matter 
was the subject of strong comment in the last 
report of the Advisory Council for Scientific and 
Industrial Research. We fail to find any reference 
to the need for research in the social sciences as 
distinct from medical research, or for anthropo¬ 
logical and geographical research in connexion with 
Colonial administration. There is a further omis¬ 
sion to express any opinion regarding the present 
state of veterinary research in spite of the fact that 
this is a matter which has for some time past 
engaged the earnest attention of the chairman of 
the Sub-Committee. 

On only one subject of importance has the Sub- 
Committee expressed definite views. These occur 
in the last three paragraphs of the report and deal 
with the publication of scientific knowledge. The 
Sub-Committee rightly considers that the present 
variety of means adopted by different Government 
departments for the publication of results of 
scientific value is not an advantage. Each depart¬ 
ment has been a guide to itself in the matter, and 
sufficient account has not been taken either of the 
need for co-ordination and uniformity of presenta¬ 
tion of results obtained by men of science in the 
Government service, or of the importance of regard¬ 
ing their contributions to knowledge as contributions 
to the common stock, inseparable from those of 
scientific workers outside the Government service. 
“ It is/' says the Sub-Committee, “ incumbent on 
the Government to avoid adding to the mass of 
publications that must be searched by scientific 
workers if there already exist adequate means for 
the purpose in the scientific world/’ It considers 
that the most effective publicity for results is 
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obtained by means of the Proceeding# and Trans¬ 
actions of the various learned societies and technical 
journals, hitherto “ undertaken at the charge of 
individual workers banded together for the pur¬ 
pose/ 1 It therefore envisages the possibility of 
more extended use being made by Government 
departments of these agencies and of direct State 
contributions towards the cost of such publications, 
Evidently it considers that the increase, made in 
1025, of the Treasury grant to the Royal Society in 
aid of publications, has been thoroughly justified, 
and it is permissible to assume that an application 
for a further increase would be received favourably. 

This is the only bright spot in an otherwise dull 
summary of the methods by which the State fosters 
research, either in Government laboratories staffed 
by professional Civil Servants or in State-maintained 
or -assisted research institutions. It is conceded 
that Buch a summary will serve a useful purpose ; 
it might, for example, stimulate more parliament¬ 
arians to take an acfcivo interest in a matter of 
vital importance to the nation by enabling them to 
appreciate the influence of scientific research on our 
social and economic life, but it was scarcely 
necessary to have called together so eminent a body 
to compile what appears to be a digest of various 
departmental memoranda, the only excursion into 
matters of policy being that noted above. 

The composition of the Sub-Committee possibly 
accounts to a certain extent for the nature of its 
report. It is surprising, however, that its members 
did not realise that the following passage, taken 
from paragraph 236 of the report, dealing with the 
Research Council of the Ministry of Agriculture and 
Fisheries, needs only the substitution of “ Depart¬ 
ments ” for Institutes ” to explain their own 
failure to deal fully with their terms of reference : 

“ A body consisting mainly of the heads of 
Institutes engaged for the most part on research in 
different fields is not, however, well adapted for the 
consideration of research policy. Directors of 
Institutes not immediately concerned can hardly be 
expected to offer opinions on subjects outside their 
own sphere or to criticise the work of Institutes for 
which their colleagues on the Council are im¬ 
mediately responsible.” 

Possibly if this Research Council consisted solely 
of directors of institutes its effectiveness might 
increase, and possibly if the directors of the various 
research departments had been entrusted with the 
task of preparing a preliminary report for the 
guidance and consideration of the two Ministers 
who served on the Research Co-ordination Sub- 
Committee, the final report might have been a 
wore satisfactory document, 


The Way the World might go. 

The Way the World is Going : Guesses and Forecasts 
of the Tears Ahead. 26 Articles and a Lecture 
by H. G. Wells. Pp. xi + 301. (London: 
Ernest Benn, Ltd., 1928.) 7 s. 6 d. net. * 
The Open Conspiracy: Blue Prints for a World 
Revolution . By H. G. Wells. Pp. 156. (London: 
Victor Gollancz, Ltd., 1928.) 5s. net. 

EN of science owe a debt of gratitude to 
Mr. H. G. Wells. He was bom witbt, a 
passion to make things better, and there is implicit 
in all his writings the view that the advancement 
of science and the application of scientific know¬ 
ledge is the indispensable method whereby this 
end may be achieved. This passion has lost none 
of its intensity as the years have passed. No trace 
of cynicism has crept in. He remains as eager, as 
impatient, and as youthful as ever. He has not 
accumulated a series of tricks which he performs 
for the publio amusement or “ pour epater lea 
bourgeois.” He argues, debates, and pleads like 
the young man just becoming aware of all the 
absurdities, complexities, and possibilities of life. 

Not to have grown old, weary, formalised, or 
pontifical is an achievement. Exuberance and 
vitality, a passion for the better ordering of society, 
a belief in science, are with Mr. Wells as they have 
always been. Add to that a sixth sense of under¬ 
standing how ideas and experiences react upon 
different types of men and women brought up 
in different social strata, of sensing and expressing 
social relationships with their economic back¬ 
ground : remember that to religious and aesthetic 
experience Mr. Wells is almost wholly insensitive, 
and we have some explanation of his positive 
achievements. His main achievement lies in his 
novels. In them is displayed an understanding 
of social as distinguished from individual relation¬ 
ships and experiences, which cannot be paralleled. 
The existence of Mr. Wells's novels relating to the 
War will make it possible in the future to under¬ 
stand how men and women were affected by that 
crisis in human affairs better than we can grasp 
how any crisis in the past affected those who lived 
through it. 

This achievement, however, is incidental to 
Mr. Wells’s main purpose. He wrote because he 
had lessons to teaoh. Every now and then he 
has tried to convey his lessons in some other form. 
Thus he has given us utopias, histories, newspaper 
articles. No matter what form he selects, his 
vitality carries us along. Nevertheless, as he 
departs from the form of the novel, we become 
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conscious of a certain thinness and a certain dryness. 
The further Mr. Wells gets from men and women, 
though his powers may be limited to portraying 
types rather than personalities, some virtue seems 
to depart, some cunning to leave him. It appears 
that it is only contact with the flesh and the hot 
breath of struggling men and women that moves 
him to his best work. When he contemplates men 
in abstraction his temperature falls. When he 
visualises A, if, and C as types of social classes 
a t b t and c } and brings them together, his imagination 
is fully exerted, his humour is at work. He flashes 
out remarks which illuminate our social problems. 
But when he begins with classes a, b, and c, his 
powers are not stimulated in the same fashion, and 
the illumination is correspondingly reduced. 

(1) It is a bold thing to oollect and publish in 
book form articles from newspapers on topics of 
the day. But these articles stand the test. They 
have vitality and width of vision. The topics dis¬ 
cussed are viewed in relation to a broad back¬ 
ground, and thus stand in contrast to the common 
run of journalism in which the attitude of the day 
alone is represented. The thought common to 
all these discussions is expressed in the following 
sentence. ” While we are representing life in 
melodramatic colours as a struggle between the 
‘ Haves ’ and the * Have-nots,’ the less romantic 
and interesting reality of a struggle between 
scientific organisation on the one hand and the 
alliance of personal greed with chaotic stupidity 
on the other may be undermining all the grounds 
of our melodrama.” 

It is on account of this emphasis on a scientific 
ordering of our affairs that we should bo grateful 
to Mr. Wells. Men of science are only too apt 
to content themselves with the application of 
scientific method to their particular sphere, and 
to watch without protest the unsystematic, short¬ 
sighted, and blundering attempts to mend our 
social and economic organisation. It may seldom 
fall to men of science to go themselves outside 
their spheres, but they are untrue to their guiding 
principles if they do not urge that those who move 
in the political arena should attempt to plan and 
organise in what is essentially the spirit of science. 

Mr. Wells admirably fulfils this task of appearing 
as the prophet of the scientific method in the social 
field. He is at his best whon he is in contact with 
a concrete problem. In this book is included a 
lecture given in Paris, which is, as he tells us, 
“ much more closely written than the rest of the 
book.” It is not so alive as the rest of the book, 
Mr. Wells moves awkwardly in the world of ab* 
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stractions. He seems to be wanting to get out 
of the study again and hear what people are saying 
and watoh the expressions on their faces. His 
literary style, which is not unsuited to convey the 
jumble and flow of life and contact of man with 
man, is an uncouth weapon for dealing with 
academic niceties. 

(2) What has just been said applies to “ The 
Open Conspiracy.” Mr. Wells has attempted to 
set down his programme. The book states ” the 
essential ideas of my life, the perspective of my 
world. ... This is my religion. Here are my 
directive aims and the criteria of all I do.” Readers 
of 4< William Clissold ” will remember hearing of 
the “ open conspiracy.” In that vivid work is 
conveyed the idea of the co-operation of men and 
women of good will and wide outlook in the task 
of producing world order and harmony. The pro¬ 
gramme as suggested in ” William Clissold ” is 
just definite enough to be real. It is not formalised 
or presented in an orderly fashion, but it comes 
through the incidental discussions and descriptions, 
and comes, moreover, with freshness. The book 
vibrates. It is exciting. It is concrete. Here 
Mr. Wells attempts a fuller treatment, more logical 
and more abstract. It has not the same com¬ 
pelling force. 

Interesting and conspicuously sincere aB the 
book is, Mr. Wells’s genius is not well suited to 
this kind of presentation. In the novel form he 
can suggest the case for the control of population 
or the stabilisation of prices so as to make them 
overwhelming. He can show how absurdly some 
character fears the one and another character 
misunderstands the other. But when he tries to 
state the case in essay form, the result is somewhat 
commonplace and even jejune. The nature of the 
programme must already be familiar to readers 
of the novels : the organisation of world peace, 
the world organisation of credit, transport, and 
staple production, population control. He looks 
to its fulfillment coming through informal groups 
of people in substantial agreement with the main 
points in the programme who will work for it. It 
would appear that Mr. Wells has been impressed 
by the success of Bolshevism and Fascism in 
capturing the imagination and in focusing the 
energies of young people, and hopes that his very 
different programme may do as much. 

Surely there is all the difference in the world 
between the ideals and dogmas of the Fascists and 
the Bolshevists, which demand from the mass of 
their adherents mere blind adherence, and Mr, 
Wells’s programme, which is that of following 
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the light of science as an aid to social betterment 
and of accepting only that of which the informed 
intelligence approves. The “ open conspiracy ” is 
not likely to achieve its peaceful revolution in 
that way. The best hope lies, perhaps, in the joint 
approach to these problems by teachers and 
studei\ts in our universities, of which Mr. Wells 
speaks somewhat slightingly, and in the hope that 
some day the great body of men trained in science 
will refuse to remain content with the restriction 
of their methods to narrow fields, and will insist that 
they be applied to the wide and difficult problems 
of social organisation. A. M. C.-S. 


The Cutaneous Circulation. 

The Blood-vessels of the Human Skin and their 
Responses. By Sir Thomas Lewis. Pp. xv + 322. 
(London : Shaw and Sons, Ltd., 1927.) 37#. M. 

net. 

S OME time ago a paper was sent to a certain 
society for publication ; the comment made 
upon it was: “ Whoever undertakes to act as 
referee will have to do a year’s solid work before he 
sends in a report.” The author of the present 
review feels much in the same position as the 
prospective referee. Sir Thomas Ixj wis has struck 
right out into new country and very important 
country. Moreover, it is a matter of great interest 
that the country is not very far away. There are 
few parts of the human frame which the doctor 
can see; with regard to most he has to go on 
inference. Of the few which he can see, the skin 
is one. 

The step forward with regard to the skin is that 
it is now beginning to be regarded as an organ. 
Although, of course, it has long been a common¬ 
place that the principal regulation of heat loss is 
carried out in the skin, thought has unconsciously 
settled too much round this word 4 integument ’ 
as being synonymous with 4 akin. 7 Whilst the 
importance of the skin as a covering cannot be 
over-estimated, its importance as an organ of the 
body which undergoes physiological changes in 
unison with other organs can be, and has l>een, very 
much under-estimated. 

The significance which the skin has acquired in 
the eyes of those concerned with the modus 
operand* of the human body has arisen from 
several circumstances; of these, one is the recent 
expansion of knowledge with regard to the 
capillary circulation; another is the action of 
radiation, ultra-violet and otherwise; and a third, 
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though in a more restricted way, the action 
of certain poisonous substances used in the 
War. 

Some such considerations as the above will 
make many readers welcome, and welcome in no 
small measure, “ The Blood-vessels of the Hiftnan 
Skin and their Responses.” Moreover, Sir Thomas 
Lewis tells us in the preface, his original object in 
commencing the book was, to state in a consecu¬ 
tive and orderly way the observations which he 
had made on the cutaneous vessels. But this was 
not hie only reason for writing the book. Regard¬ 
ing education from the point of view of a teacher 
of medicine, he was prompted by “ a desire to 
stimulate a wider study and teaching of human 
physiology ; for knowkxige of healthy man forms 
the most manifest and abiding bond between 
physiology and medicine.” 

Chapter i. is introductory ; it has to do largely 
with the anatomy of the vessels in the skin, but in 
the second, third, and fourth chapters an account 
is given of basal reactions on which the conceptions 
in the subsequent chapters are founded. These 
reactions are four in number: 



Reaction. 

Cause. 

Mechanism. 

1 

White reaction. 

Gentle stroking. 

Contraction of small 
vessels. 

2 

lied reaction. 

Vigorous stroke with 
blunt point. 

Relaxation of small 
cutaneous vessels 
due to the local 
production of a 
chemical dilator. 

3 

Flare of red area 
surrounding 
tiie stroke. 

Abusive or repeated 
strokes with blunt 
point.. 

Axon nervous reflex 
from the abused 
urea causing ar¬ 
terial dilation in 
the vicinity. 

4 

1 

[ 

Wheal. 

Still more drastic 
stimulation except 
in the case of 
sensitive skins, 

where the stimu¬ 
lation which 

ordinarily pro¬ 

duces a red reac¬ 
tion and it are 
may produce a 
wheal. 

Due to increased 
permeability of 
the walls of the 
small cutaneous 
vessels. 

I 


Of the four reactions named above, the white 
reaction appears to be a physiological response, 
possibly to stretching of the skin. The significance 
of the whole reaction is somewhat uncertain; 
indeed it may be permissible to raise the philo¬ 
sophic point with the author. Does it follow that 
an observed phenomenon necessarily has a signifi¬ 
cance ? If he could definitely answer that question 
in the affirmative, biological science would be 
easier for those who pursue it. 

To return from this digression, there remain the 
other three phenomena, the red reaction, the flare, 
land the wheaL These are the result of a lesioi|, 
b© it ever so slight. The burden of the succeeding 

A1 
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chapters is to show that they are the result of the 
same lesion; whether only the red reaction occurs, 
or the red reaction plus the flare, or the whole 
three depends upon the extent of the lesion. The 
oomplete response, however, embraces the whole 
three, and for that reason the author includes the 
whole three in the term the triple response, The 
triple response thus consists of: (1) a strictly 

localised chemical stimulation; (2) an axon 

reflex; (3) an increased permeability of the 

vessels. 

Some great man has defined the mission of 
science as being the reduction of numerous 
phenomena to a few simple underlying principles. 
If that be a true definition. Sir Thomas Lewis has 
furnished an excellent example of the scientific 
method : for the three individual components of 
the triple response are all, according to him, 
traceable to a single cause, namely, the liberation 
of some product of tissue disintegration at the seat 
of the lesion. This product, which he regards 
either as histamine or as something closely akin 
to it, and which he terms a histamine-like substance, 
apparently does three things: (1) it dilates the 
vessels at the immediate site of its production; 

(2) it stimulates nerve endings there, which, as the 
result of afoon reflexes, dilate the arterioles over 
the area immediately surrounding (the flare); and 

(3) increases the permeability of the vessels so that 
exudation takes place through their walls (the 
weal). 

In a certain number of persons, Chapter ix. 
will awaken considerable interest. In it Sir 
Thomas Lewis reduces bums of long-latent period, 
i.e. bums caused by radiations, dichlordiethyl 
sulphide (‘ mustard gas ’), etc., to the same general 
type as the more immediate injuries to the skin 
produced by freezing, stroking, etc. The sym¬ 
pathetic reader will want to know much more 
from Sir Thomas than he tells. That perhaps is 
the label of all great work. 

Two questions arise at once, 

(1) It is the general opinion of persons who deal 
with such bums, that, given a bum of a certain 
initial gravity, the time taken for healing differs 
greatly according to the cause of the bum, A 
bum caused by hot water will heal rapidly, an 
X-ray bum slowly, and a mustard bum neither so 
rapidly as a scald nor so slowly as an X-ray bum. 
Is this belief well or ill founded ? And if well 
founded, what is the explanation ? (2) It is the 
belief of those who see much of mustard bums—I 
think it is the universal belief of such—that one 
mustard bum sensitises the subject and that a 
No. 3062, Vol. 122] 


series renders him almost incredibly sensitive to 
the gas. Is this belief well founded ? And if so, 
what is the explanation ? I am speaking now of 
definite bums in which the epidermis comes away 
at an early stage. If the epidermis, while still in 
statu quo t merely expelled a certain amount of 
histamine into the underlying tissues, why the 
difference in the time taken for healing as com¬ 
pared with the gravity of the initial lesion ? 
When the body is rendered sensitive to mustard, 
is it really rendered sensitive to mustard or merely 
to histamine ? If the latter, does a soald render 
the body (not at the site of the scald) sensitive to 
subsequent scalds ? 

The consideration of these more extensive 
lesions forms a natural transition to the later half 
of the book. This deals largely with the general 
regulation of the blood flow over extensive areas. 
Such topics are treated as the colour of the skin, 
the relation of blood supply to the metabolic pro¬ 
cesses not only of the skin but also elsewhere, the 
degree of tone maintained in the various vessels of 
the skin, and so forth. These subjects are discussed 
along the general lines indicated in the earlier 
chapters. A certain amount of this portion of the 
book is not outside the region of controversy, 
which fact does not detract from the necessity of 
reading this work. Indeed, anyone who reads it 
will close it with the fixed idea that to leave it un¬ 
read is to be uninformed on the colour and appear¬ 
ance which the skin presents both in health and in 
disease. 

The book is produced with the meticulous care 
to which all Sir Thomas Lewis’s readers are 
accustomed. This applies not only to the form of 
expression and the type, but also eminently to the 
illustrations. J. B. 


An Encyclopaedia of Agriculture. 
Handbuch der Landwirtsckaft. Herausgegeben von 
Fr. Aereboe, J. Hansen und Th. Roemer. In 
fiinf Banden. Band 2, Lieferung 1. Pp. 126. 
5-80 gold marks. Band 3, Lieferung 2. Pp. 128. 
5-80 gold marks. (Berlin : Paul Parey, 1028.) 

1 710R some reason not altogether easy to under¬ 
stand, German publishers have not taken 
kindly to the idea of publishing encyclopaedias of 
agriculture. It is forty years since the well-known 
" Handbuch der Landwirtschaft f% of Freiherr von 
der Goltz was issued, and during the intervening 
time there have not only been great changes in 
agriculture itself, but also large enoyolopiBdiaa have 
been published in England, America, and Denmark, 
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and an encyclopedic series of volumes has been 
issued in France. Now Messrs. Paul Parey are 
issuing a new ‘Handbuch/ of whioh the first two 
sections have reached us, 

The book is written for the agriculturist, espe¬ 
cially for the student and lecturer in agriculture. 
It gives a concise account of the various branches 
of the subject brought well up-to-date and embody¬ 
ing modern ideas and results. 

It differs in plan from the ordinary encyclo¬ 
paedia, being a collection of short treatises and 
not articles arranged alphabetically. The five 
volumes are to deal respectively with : (1) General 
agriculture, including its history and economics, 
organisation, finance and marketing ; (2) soil and 
soil management; (3) crops ; (4) general animal 
husbandry ; (5) special animal husbandry. 

The soil section is written by Dr. F. Sohucht, 
the well-known authority in Berlin, who has 
managed to condense into forty pages an excellent 
summary of the present position of our knowledge 
of the origin, the chemical and physical properties 
of soils. Thanks to the work of the Russian 
investigators, soil classification is now on a broad 
basis, but this necessitates that the student and, 
above all, the teacher, should know something about 
the properties of other types of soil, such as the 
steppe, black earth, alkali soils, in order that he 
may appreciate properly the properties of the 
brown. soils which predominate in Germany and 
other parts of Europe. The neoessary information 
is clearly set out without unnecessary detail. At 
the end of the section there is a small list of German 
books in which the subject is pursued further, but 
in neither of the two books before us are references 
given to original papers. Perhaps, in view of the 
general nature of the ‘ Handbuch,’ this was deemed 
unnecessary. 

Dr. F. L6hnis, of Leipzig, deals with the micro¬ 
biology of the soil, discussing the part played 
by micro-organisms in bringing about changes 
of importance to the plant, and the influence of 
natural and artificial conditions. This section is 
somewhat in the style of his lectures published 
some years ago, and it shows that he has the capa¬ 
city for reducing the enormous mass of material 
collected in his “ Handbuch der landwirtschaft- 
lichen Bakteriologie ” to a simplicity of state¬ 
ment that can be followed by the ordinary 
student, 

Dr. Mfinzinger, of Hohenheim, follows with an 
account of meteorology in its relation to agriculture, 
discussing the influence of various climatic factors 
on the yield and quality of agricultural crops, and 
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devoting a section to hail, a very serious trouble 
in some parts of Germany. The damage seems to 
be considerably greater in Baden than in Prussia, 
and generally worse in South Germany than in 
the north. There is also a useful summary 
of climatic conditions in the various regions of 
Germany. 

The volume dealing with crops is on the same 
general lines. Each section is by a well-known 
authority on the subject, and written in a general 
way, giving the broad outlines with not too much 
detail, and in particular no detailed references to 
papers, but always a list of German books where 
full information can be obtained. Dr. F. Berkner 
deals with the cereals, rye, wheat, barley, oats and 
maize, giving an account of the varieties, pheno¬ 
mena of growth, and the cultural requirements of 
each crop. It is interesting to note that some 
winter barley is grown in Germany although its 
cultivation is difficult in Great Britain. In the 
description of the manuring of barley, great stress 
is laid on the need for supplying all three nutrients, 
nitrogen, phosphate, and potash, except where the 
crop is taken after one that has been itself heavily 
manured. Dr. Opitz* account of potato culture, 
of which the first part is published, promises to be 
one of tho most interesting accounts of German 
practice. 

It is difficult to judge entirely from two sections 
what the book is going to be like, and we hope that 
in succeeding parts the problems of plant disease will 
be adequately dealt with, these being among the 
most difficult in crop production. In the soil 
volume also, when it is complete, we shall hope to 
find an adequate treatment of cultivation imple¬ 
ments, and especially of power for working 
them. 

This idea of bringing together a group of experts, 
each to present his general experience without too 
much detail, has attractive features, and the result 
is, so far as wo can tell from the sections published, 
a summary that will help the agricultural lecturer 
to keep up-to-date. It has long been a reproach 
that the lectures on agriculture have usually lagged 
behind the times and have not been modified by 
progress made either in research institutes or by 
the body of workers who are studying cost accounts. 
In extenuation it must be recognised that the 
lecturer would have an almost impossible task if 
he tried to keep pace with the great output of 
agricultural literature. Summaries are therefore 
essential, and these two sections indicate that the 
Ge»jrman lecturer, at any rate, will be well catered 
for by the new * Handbuch/ 
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Modern Applications of the Kinetic 
Theory. 

Kinetic Theory of Oases : being a Text and Reference 
Book whose Purpose is to Combine the Classical 
Deductions with Recent Experimental Advances 
in a Convenient Form, for Student and Investigator , 
By Prof. Leonard B. Loeb, Pp. xvi + 555. 
(New York: McGraw-Hill Book Co., Inc. ; 
London : McGraw-Hill * Publishing Co., Ltd., 
1927.) 275. M. net. 

I ^ROF. LOEB’S book is very similar in appear¬ 
ance to the well-known Monograph Series 
of the American Chemical Society ; but, although 
the kinetic theory of gases has always occupied a 
very important place in physical chemistry, the 
book is from first to last a ‘ text and reference 
book ’ of pure physics. 

The author claims with justice that the kinetic 
theory of gases “ is to-day perhaps the only field 
in which the mechanical picture has not been 
dimmed by the breakdown of our mechanical 
concepts ” ; but it is a surprise to find how the 
scope of the theory has widened since the outlines 
of the picture were drawn by Joule, Clausius, 
Maxwell, and Boltzmann. New developments 
began in 1908, when the brilliant experiments of 
Perrin brought to an abrupt end the Ostwald 
system of energetios, which professed to reduce 
the atom and molecule to the position of superfluous 
hypotheses. The proof given by Perrin of the 
real existence of molecules, and of their incessant 
jostling with one another, has been accompanied 
by a second line of development, in which ions 
and electrons play the part of molecules and atoms. 
These charged particles provide new opportunities 
for studying the kinetic phenomena of gases by 
electrical methods, as in Millikan’s determination 
of the Avogadro number from the movement of 
electrified oil-drops in an electrical and gravitational 
field. In the same way, Blackett's study of forked 
a-particle trails is cited, with Aston’s experiments 
on the mass-spectrograph, as confirmatory evidence 
of the atomic and molecular weights deduced in 
the first instance by means of Avogadro’s hypo¬ 
thesis. An account is also given of measurements 
of the mean free path of electrons, projected with a 
wide range of velocities through gases at very 
varied pressures, and of the application of these 
electrical methods (as alternatives to observations 
of gaseous viscosities) for determining molecular 
areas. 

Another unexpected but very welcome feature 
of the book is an account (covering about twenty 
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pages) of Debye’s work on molecular moments. 
The inclusion of Debye’s “ beautiful explanation 
of the paradoxical situation, , . . where the second 
equation held whilst the one from which it was 
derived failed,” is justified by the author by reason 
of its relation to the kinetic theory, and of the 
desirability of making it familiar to American 
students, to whom it might otherwise be inacces¬ 
sible on account of language difficulties and its 
omission from the usual reference books ; but 
English readers will be equally glad to read so 
clear an account of a rather complex problem in 
optics. 

The eleven chapters of the book are followed 
by half-a-dozen appendices. Most of those are 
tables giving the numerical Values of various 
constants and functions, but there is also a very 
valuable summary of the methods that have been 
used to determine the diameters of molecules, 
together with the data obtained for nineteen of 
the simpler gases. T. M. L, 


Our Bookshelf. 

Annual Survey of American Chemistry . Vol. 2 : 
July 1, 1926, to July 1, 1927. Edited by 
Clarence J. West, (Published for National Re¬ 
search Council.) Pp. 415. (New York: The 
Chemical Catalog Co., Inc., 1927.) 3 dollars. 

Thk series of annual volumes constituting this sur¬ 
vey was inaugurated in order that chemists in the 
United States of America might be given a per¬ 
spective view of the advance made in their various 
fields of research (subject, of course, to the very 
limited horizon defined in the title), and in order 
that the importance of certain prospective re¬ 
searches might be adequately emphasised. The 
first volume, covering the fiscal year July 1925- 
Juiy 1926 of the National Research Council, 
evidently proved acceptable, since the second 
volume, that for 1926-27, has undergone (together 
with its price) an expansion of 60 per cent. 

In addition to recording achievement, many of 
the fifty-one contributors offer suggestions for re¬ 
search in various directions. The omission of an 
author index from vol. i. is now repaired by the 
provision of separate author indexes for both 
volumes ; in addition, a brief r6sum£ is given of the 
researches actually undertaken under the plan out¬ 
lined in the former issue for promoting co-operative 
researches between industries and universities. It 
is, however, somewhat surprising to learn that “ the 
laboratory facilities for chemical studies in oolleges 
and universities, outside of the leading institutions, 
are abominable and a disgrace to learning. Among 
the leading institutions . , , the great majority 
are not keeping abreast of the times/' The present 
volume contains 44 chapters, and deals with an 
extensive range of subjects in pure and applied 
ohemistry. A. A. E. 
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Organic Syntheses : an Annual Publication of Satis¬ 
factory Methods for the Preparation of Organic 
Chemicals, Prank C. Whitmore, Editor-in-Chief. 
Vol. 7, Pp. vii + 105. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1927.) 7s. M. net. 

This series has attained a recognised position as a 
useful adjunct to research workers and others who 
are engaged in the practice of organic chemistry. 
The latest issue contains precise directions, which 
have been independently checked in each instance, 
for carrying out thirty organic preparations. 
Although the contributors to this volume are mainly 
American, the international character of the under¬ 
taking is indicated by the fact that the list of authors 
includes the names of Holleman (Amsterdam), 
Lapworth (Manchester), Reverdin (Geneva), and 
Ziegler (Marburg). Among interesting substances 
the preparation of which is described are chloro- 
acetamide, p-chloromerouribenzoic acid, diphenie 
acid, furan, furfuralaoetone, guanidine nitrate, 
nitroguanidine, a-methyl mannoside, pentene-2, tri¬ 
phenyl stibine, xanthone, and anhydrous hydrogen 
cyanide. In the last-named preparation mention is 
made of Gattermann’s interesting recommendation 
“ that the operator smoke during the preparation, 
for he found that a trace of hydrogen cyanide is 
sufficient to give the tobacco smoke a highly 
characteristic flavour. This preliminary warning 
is useful in case of leaky apparatus or a faulty 
hood.” Most of the methods given are based on 
known reactions, but considerable alterations in 
the published conditions have often been found 
necessary in order to secure satisfactory yields. 
In the ease of anhydro-2-hydroxymercuri-3-nitro- 
benzoic acid, here described by Whitmore, Culhane, 
and Neher, no method of preparation has hitherto 
appeared in the literature. 


Venereal Disease: its Prevention , Symptoms, and 
Treatment. By Hugh Wanscy Bayly. Third 
edition. Pp. xv + 242 + 3 plates. (London : 
Faber and Gwyer, Ltd., 1927.) 10*. 6d. net. 

Thb third edition of this book does not differ in 
general arrangement from the second. Dr. Wansey 
Bayly continues to emphasise the need for more 
drastic steps in the campaign to prevent venereal 
disease, particularly urging the encouragement of 
self-disinfection and a scheme for notification and 
segregation under State oontrol. While the latter 
suggestion may not meet with unanimous approval, 
it will be generally regretted that the recommenda¬ 
tions of the Trevethin Committee should be com¬ 
pletely ignored. Hie chapters on treatment have 
been extended to include references to scabies, 

S edioulosis, diathermy, and the modem methods of 
ealing with dementia paralytica. The quoted re¬ 
sults of induced malaria treatment recorded at one 
hospital are not encouraging, but they are not 
representative of general experience; Dr, Bayly 
cautiously refrains from dogmatic statements, but 
indicates two extreme views on the subject. The 
number of illustrations in the book has been con¬ 
siderably increased. 
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(1) The Weather; an Introduction to Climatology . 
By Dr. C. E. P. Brooks. (Bann’s Sixpenny 
Library, No. 145.) Pp. 79. (London : Ernest 
Benn, Ltd., 1927.) 6 d. 

(2) Bornsteins Leitfaden der Wetterkunde. In 
vierter Auflage neu bearbeitet von Walter 
Briickmann. Pp. vi + 284 + 22 Tafeln. (Bpaun* 
schweig : Friedr. Vieweg und Sohn A.-G., 1927.) 
15 gold marks. 

(1) Du. Brooks’s little book is worthy of a wide 
public, and is an admirable example of popular 
exposition of science. Readers in whom it arouses 
a wider interest in meteorology and climatology are 
guided to further souroes of knowledge in English 
books. 

(2) Those who can road German can benefit also 
by Bornstcin’s well-known treatise, which has been 
largely revised by W. Briickmann in the fourth 
edition. It covers a wide field in great detail 
(considering the size of the book) ; the forms of 
clouds are indicated in a set of sixteen beautiful 
photographic plates which form a very attractive 
feature of the book. 

Die heimische Pflanzenwelt in ikren Beziehungen zu 
Landschaft , Klima und Boden. Von Prof. Dr. 
Felix Rawitacher. Pp. ix+238 + 12 Tafeln. 
(Freiburg im Breisgau : Herder und Co. G .m.b.H., 
1927.) 6-80 gold marks. 

This small book deals in a most interesting manner 
with the plant life of central Europe, and gives an 
extremely good idea of the modern tendencies of 
geographical botany. The environmental factors 
are concisely analysed, and their effects on the 
vegetation and flora are adequately illustrated by 
specific examples. The vegetation is described 
under the three main headings : forest, forest-free 
areas, and waters (fresh and soa). The geological 
history of the flora is summarised with special 
reference to the Glacial and post-Glacial periods. 
Eleven plates, of 21 excellently selected photo¬ 
graphs, accompany the text, which is further 
illustrated by 94 black-and-white figures. These 
last include many outline distributional maps of 
very clear design. References to literature are 
given at the ends of the chapters and as foot-notes, 
and an index is provided. The work has a wider 
scope and a more general interest than is indicated 
by its title. W. B. T. 

The Light of Experience : a Review of some Men 
and Events in my Time. By Sir Francis 
Younghusband. Pp. x + 305. (London : Con¬ 
stable and Co., Ltd., 1927.) 1 5s. net. 

Sir Fraxois Younghusband’s latest book begins 
with a short sketch of his life, and ends with a 
philosophical judgment on his experiences. The 
book, in fact, is partly an autobiography and 
partly a philosophical treatise. A man’s philo¬ 
sophy is generally founded on his personal experi¬ 
ences, but it is not often that the two are set clown 
together. If the practice were more common, 
.we might obtain some interesting glimpses of the 
origins of various philosophies. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications.] 

The Absorption Spectrum "of Vitamin A* 

The study of the oil-soluble vitamins has supplied 
overwhelming proof that both provitamin D and 
the antirachitic vitamin itself exhibit photochemical 
properties. As regards the action of light on vitamin 
A, the balance of opinion has, we believe, hitherto 
been in favour of an indirect oxidation process 
rather than a puroly photochemical mechanism. 
Although the evidence for the former has been some¬ 
what ill-founded, its adoption has led to the neglect 
of the latter view, which we are now able definitely 
to prove is the correct one. 

As photochemical changes imply absorption, and 
presumably selective absorption, of light, we adopted 
some time ago the following working hypotheses : 

(a) that provitamin D should exhibit selective 
absorption in the ultra-violet, and 

(b) that vitamin A should exhibit selective absorp¬ 
tion in the visible or near ultra-violet, since it has 
been demonstrated by many workers (for example. 
Peacock, Lancet , ii., 328 ; 1926) that this vitamin is 
destroyed either by sunlight or the light from an 
incandescent lamp. 

The first hypothesis was confirmed by a spectro- 
graphic study of cholesterol from cod-liver oil, when 
three absorption bands at 293 5mm, 281‘5mm, and 
270 mm were observed and shown to be criteria of 
provitamin D. This discovery paved the way to 
the recognition of ergosterol as the photochemical 
precursor of vitamin D. 

As regards the second hypothesis, work on this 
has in the past been hindered by the difficulty of 
obtaining really rich sources of vitamin A. Since 
cod-liver oil is the best known source of this vitamin, 
it is clear that we should start from this material. 
The absorption spectrum of cod-liver oil had pre¬ 
viously been examined by Schlutz and Morse (Amer. 
J * Dis . Child., 30, 199; 1925) and Schlutz and 
Ziegler (J. Biol Chctn 09, 415 ; 1920), who found 
two absorption bands at about 328 mm and 279 mm in 
thin films of the oil. Heilbron, Karara, and Morton 
( Biochem . J., 21* 78, 1279 ; 1927) also observed 

marked inflections in the regions 320 w and 270- 
290 mm, whilst Woodrow ( Phil. Mag., 943 ; 1928) has 
recently recorded both the band in the neighbour¬ 
hood of 320 mm and the fine structure associated with 
ergosterol. From these observations it is clearly 
reasonable to test the hypothesis that the 328 mm 
band is connected with vitamin A, since no other 
constituent of cod-liver oil is known to show a band 
in this region of the spectrum. 

A large and varied assortment of fish liver oils 
and vitamin A concentrates has now been collected 
and a dotailed speotrographic examination made of 
the samples. The outstanding result of this work 
has l>een the recording of a prominent absorption 
band at 328-6 /am. the intensity of which, moreover, 
runs closely parallel with the vitamin A potencies of 
the various oils as measured by the well-known 
antimony trichloride colour test. Irradiation results 
in the disappearance of the chromogenic substance. 
Biological experiments have proved that aeration or 
oxidation also causes the destruction of the vitamin, 
and we have now found that the speotrographic 
tests indicate the same result. 
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In order to define the active wave-lengths more 
closely, a rich vitamin A containing oil was irradiated 
for forty-eight hours in a small silvered quartz test- 
tube. The advantage of the silvering lies in the fact 
that the thin film of metal transmits only a narrow 
band of the spectrum, the absorption of the oil being 
almost exactly the same as the transmission of the 
filter. Not only was the vitamin potency as deter¬ 
mined by the colour test reduced to very small 
dimensions, but the selective absorption almost 
wholly disappeared. 

It seems likely, from evidence which will be com¬ 
municated in full elsewhere, that the first decomposi¬ 
tion products of vitamin A include a substance 
possessing an absorption band in the region 275-285 mm. 

Examination of 4 non-saponifiable 1 extracts pre¬ 
pared in Prof. Drummonds laboratories indicates, 
as shown in the following table, that not only is the 
328 mm band present, but also that the dilution used 
is in good agreement with the high concentration of 
the vitamin present. 


Material. 

Prof. Drummond’8 
Estimates (SbCl, 
Test). 

Values from the 
3£8^ Band. 

Cod liver 1 , 

1 

1 

Cod liver 2 . 

2 

1*6 

Cod liver 3 . 

3 

3*2 

Cod-liver oil oxtract * 

600 

200-300 

Sheep-liver fat extract * 

775 

800-1000 


• Non-saponlflable material from which ail sterols have been removed 
by crystallisation and precipitation with digitonin. 


The adoption of the 328 mm band as a criterion of 
vitamin A will, we hojie, assist in the elucidation of 
the chemical nature of the substance. Whilst the 
test may not always be as delicate as the antimony 
trichloride reaction, it is less empirical and in all 
probability more trustworthy. 

R. A. Morton. 

I. M. Hbiubron, 

The University, Liverpool. 


Earthquake Warnings. 

In continuation of my letters to Nature on earth¬ 
quake warnings in 1923 (voL 112, p. 538) and 1027 
(vol. 120, p, 019), I should like to direct attention to 
an important paper by Prof. Ishimoto (Bull. Barth* 
quake Research Inst., vol. 4, pp. 203-222). Most of it is 
in the Japanese language and cliaracter, but there is 
a brief abstract in French on pp. 203-200, and the 
figures, plate®, and tables are easily understood. 
These show the tilting of the ground preceding earth¬ 
quakes in the Tango (Tahano) peninsula on the north 
coast of Japan, indicated by the * tiltometer 1 (or 
* klinograph f ) set up at Miyadu (Miyasu), 35° 27' N. 
and 135° 13' E.). The observations were oarried out 
immediately after the great Tango earthquake of 
Mar, 7, 1927, and graphs are given showing the tilting 
during two periods from Mar, 15 to April I, and from 
April 22 to Sept. 10 in the same year. 

During this time there were nine earthquakes ’ 
which were recorded either at Miyadu, or at Toyooka, 
32 km. to the west, and had an Intensity not below 
that indicated by II. on the Japanese scale (IV, on 
the Mercalli scale). All except two were immediately 
preceded by a marked tilting of the instrument, super¬ 
posed on the minor diurnal tilt®, due mainly to varia- 
tions of temperature. The amount of the tilts preced¬ 
ing earthquakes varied from 0-5 to 10 6, and 20-0 
seconds of arc* hut the last took place in three stages 
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interrupted by contrary movements. The two excep¬ 
tions were only three hours apart; one was not observed 
at Miyadu and the other had there an intensity of 
only I. on the Japanese scale, but even these were 
preceded by a feeble tilt. On the other hand, two 
earthquakes which had an intensity of only I. on the 
same scale were anticipated by tilts of 8*4 and 6*5 
seconds of arc respectively. The diurnal tilts were 
usually about 2-5 seconds of arc. 

The interval between the commencement of the tilt 
and the earthquake varied from six to thirteen days, 
except in one of the earthquakes with intensity I., 
in which it was only four days. At Kawabe, 10 
kilometres to the north-west, the tilting was much 
feebler. 

It is gratifying to find that the seemingly rash 
suggestion I made nearly five years ago has been so 
remarkably fulfilled. It is true that the results ob¬ 
tained by Ishimoto relate only to minor earthquakes; 
but the considerable change of level on the coast at 
Mitu and Sunakata, 5 km. and 8 km. east of the Gomura 
fault, two and a half hours before the Tango earth¬ 
quake, indicate that on that occasion there must have 
been much greater tilting, and it no doubt had begun 
long before it was observed. 

There is evidently much work to bo done in ascer¬ 
taining the relations between the secular movements 
that are always in pi'ogress, the intensity ami direction 
of the anticipatory tilts, and the intensity and char¬ 
acter of the earthquakes, as well as the changes of the 
topography that accompany them; but it nas been 
abundantly shown that we have now at our disposal a 
means of saving the inhabitants of countries subject to 
earthquakes from the probability of bodily injury 
and loss of life, and even of giving them time to 
diminish to Borne extent material damages as well. 

John W. Evans. 

Athenaeum Club, S.W.l, 

June 21. 


Reproductive Rhythm In Birds. 

In the issues of Nature for April 4, 1925, and Mar. 
5, 1927, were given brief accounts of the effects of 
subjecting junoos (Junco hyemails) during the autumn 
to artificially increasing days in place of the normally 
decreasing days of that time of year. It was shown 
that in spite of extremely low temperatures, re¬ 
crudescence of the gonads could thus be induced in 
mid-winter. Ordinary electric light bulbs were used 
as the source of illumination. This indicated that the 
changes could probably not be attributed to radiation. 
During the past winter, through a renewed grant from 
the Royal Society, it was possible to repeat those 
experiments and to introduoe variations. A full 
account of these is shortly going to press. Considered 
together, they suggested that the development of the 
gonads was due directly to increasing activity made 
possible through daily extension of the waking hours. 

To test this a cage was designed in which the birds 
could be compelled to keep moving, with only sufficient 
light to enable them to find the perches and prevent 
accidents. The cage consisted of a box 3 ft. by 2 ft. by 
1 ft., with a wire front, a single perch running from end 
to end (Fig. 1,-4), and food and water tins (B) on a level 
with the perch. At each end of the cage immediately 
above the perch and on the floor was a slit in the 
walls too small to permit the escape of the inmates. 
Outside the cage, at each end, mid the width of the 
cage apart, were two large pulley wheels. Over them 
ran endless belts, passing through the cage, one at 
the front, the other at the back, and connected to¬ 
gether at one point by a transverse wooden bar (G). 
The pair bit wheels at one end was driven by an , 
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electric motor, the gearing being such that the bar 
took 40 seconds to complete a circuit, sweeping the 
perch and food troughs on the outward trip and the 
floor on the return. After the birds were deemed to 



have got accustomed to the device, a second transverse 
bar was attached at the opposite point on the belt (O'). 
Wherever the birds might happen to be, they thus 
had to got out of the way of the advancing bar every 
20 seconds. Nor could they go to roost on it, since 
it went out through the slit at the end at every turn. 
As they soon developed a system of merely hopping 
over it, tho exercise could scarcely be described as 
strenuous. 

Controls were kept in the same room ancl in a cage 
of similar dimensions, the two-eandle-power bulb sus¬ 
pended from the ceiling bearing the same relation to 
each. No direct light entered either cage. As the 
movement of the machinery and tho birds in the 
experimental cage tended to keep the controls awake, 
the latter’s cage was covered with a thin sheet of 
translucent silk while the motor was running. The 
only window in the room was shuttered nightly at six 
and the motor started, continuing for 7£ minutes the 
first night, 15 the next, and so on until going for four 
hours. Beyond this the time was not increased. The 
shutter was removed again at 9 a.m. the next day. 
Controls and experimental^ thus hod daylight for nine 
hours, the equivalent of a mid-November day. But 
while the controls could go to sleep at dark, or at 
least sit motionless, the oxperirnentals were forced 
nightly to increasing periods of activity. 

The experiment commenced on Mar. 17 and ter¬ 
minated on April 28. Only nine birds were available. 
They came in from tho aviaries, and their gonads were 
already in the first stages of spring development, 
measuring about 1 mm. in length as against 0*5 mm. 



bird*. 

of the minimal winter condition. In Fig. 2 the results 
of the experiment are shown diagrammatical 1 y, each 
ellipse representing the average measurements of the 
two testes of single birds killed on the days indicated. 
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controls by broken lines, experimental by Bolid. The 
testes of the control killed on the lost day (April 28) 
were somewhat flattened in extraction and the size 
shown is consequently too large. Three birds, all 
males, were used as controls . 1 The third—not shown 
on the figure—killed on April 11, had testes the same 
size as the bird killed on April 3. 

It would thus appear that radiation may be de¬ 
finitely eliminated and that increasing exorcise sug¬ 
gests itself as being responsible for the recrudescence 
of the organs in the junco. The extra consumption 
of food, for reasons discussed elsewhere, is of question¬ 
able significance. An at tempt was made, as a matter 
of fact, in the present experiment, to ration half the 
exporimentals and give the others food ad lib., but 
the partitioning of the cage led to catastrophe and 
was abandoned after three weeks. 

The failure of the testes of the controls to develop 
is perhaps as interesting a feature as the history of 
the exporimentals. The rhythm of the gonads, no 
doubt oountleas centuries old, is evidently not in¬ 
herited in the junco, and yet it has apparently become 
inherent in other Hpeeies such as the trans-equatorial 
migrants. 

Wm, Rowan. 

University of Alberta, 

Edmonton, Canada. 


Statistical Methods In Quantum Theory. 

In the application of statistical methods in the 
quantum theory of the ideal gas (Fermi), electron 
gas (Sommerfeld), and light quantum gas (Bose), a 
duality of treatment has been introduced. The 
essential difference between the two methods of 
determining the number of micro-canonical states of 
the system is that in one case (Fermi-Dirac statistics) 
the Pauli * verbot ’ is fundamental, while in the other 
(Bose-Einstein statistics) this restriction is assumed 
invalid. There can be no doubt that the application 
of the Formi-Dirao statistics has resulted in a great 
advance in the solution of all atomic statistical 
problems, wliilo the only experimental result which 
appears to support the Bose-Einstein statistics is 
Planck’s radiation formula. 

It is a matter of direct logical deduction that the 
existence of individual particles in a system implies 
Pauli’s principle that no two particles can have the 
same 4 co-ordinate ’ or quantum number description. 
It is impossible, then, to understand why Pauli’s 
principle should be applicable to molecules, atoms, 
protons, and electrons, but not to light quanta, and 
in fact it is not necessary to assume that the principle 
does not apply to light quanta. It is necessary to 
reconsider the arguments which are usually employed 
in these matters. 

In the first place, if a set of particles is prescribed 
to have frequency range between v and v 4 dv, a 
certain time r is necessary for their existence and 
observation, and r is equal to 1 jdv (similarly for an 
energy range E to E + dE f within a very large en¬ 
closure, the value of r is hjdK). The necessity of this 
finite time has always been ignored in the specification 
of the system, which it has been assumed in the past 
can be taken as instantaneous. 

Let A, be the number of discrete cells in which the 
N $ particles of energy between E t and E t 4 dE are 

1 WbUo the small number of controls 1» admittedly unsatisfactory, 
the failure of the gonads to develop may be considered conclusive 
In the light of other experiment*, e.g, one in whlct 


distributed. A % is calculated in the usual way by the 
formula 


i jdx dy dz dp m dp v dp M 


the failure of the gonads to develop may be considered conclusive 
Jn the light of other experiment*, e.g, one in which the gonads, after 
having been brought almost to breeding condition In early January, 
were reduced again, by light reduction, to the winter condition in 
March, Thirty birds were involved In tWa experiment, and reaction 
was uniform. 
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over all possible values of the 00 -ordinates subject to 
the above - mentioned restriction on the energy. 
Following the argument used by Fermi, the most 
probable distribution which satisfies the Pauli 4 verbot ’ 
ih given by 

\r ^1 

, ?+i»7T 

In an experiment to examine the distribution of 
energy among the particles, a stream of particles in 
a narrow beam must be allowed to pass out of the box 
containing the gas for a time T , say, and we must take 
into account, in the outward flow of the particle#, the 

fact that the time T is divided into ~ cells. Now 

r 

jj., the number of time cells, is large, so that, con¬ 
sidering the A, places of energy E t , we can have any 
number of quanta 0, 1, 2, 3 . . . etc., in one cell if 
regard « not paid to the time, and thus the Bose- 
Einstein statistics follows. But nevertheless, there 
will not bo more than one quantum in the same cell if 
regard is paid to the time, and this corresponds to the 
physical facts. It is clear that we have now 

JV aa — 4'_ 

* l 

for the distribution actually observed. 

In the absence of fields of force, a is proportional to 
the rest mass of the particles, so for light quantum gas 
this reduces to Planck’s radiation law. 

In general, for any particles (all of the same kind) 
in statistical equilibrium, the Fermi-Dirac result will 
be observed if the particles are counted as individuals, 
but for any method in which the energy is determined 
by integration over a finite time, the Fermi-Dirac 
formula will not apply unless the time is equal to r. 
Instead, a distribution law of the same form as 
Planck’s law will be observed. It must be remem* 
be red, of course, that the difference between the 
Fermi, Maxwell, and Bose-Einstein distribution laws 
will only be detectable experimentally in the case of 
particles of small energy. 

We cannot give, in the scope of a letter, full details 
of the consequences of the consideration of the time 
in statistics. We shall only mention that the 4 con¬ 
tinuity of path * theorem has to be reconsidered. We 
shall present an account elsewhere in the near future. 

R. J. Clark. 

W. H. Watson. 

Physical Laboratory, 

The University, Edinburgh. 


The Negative Absorption of Radiation. 

In Einstein’s celebrated derivation of the Planck 
radiation formula, an equilibrium is considered to 
exist between three elementary processes: (1) a 

spontaneous emission from the atoms, (2) an absorp¬ 
tion of energy by the atoms proportional to the energy 
density in the field, and (3) an induced emission of 
energy from the atoms, also proportional to the energy 
density. The third process can be described as a 
negative absorption of radiation, and is quite char¬ 
acteristic for Einstein’s theory, as the omission of it 
from the equations leads to Wien’s radiation formula 
instead of to Planck’s. The negative absorption of 
radiation also figures prominently kt the Kramers* 
Heisenberg theory of dispersion. The physical exist¬ 
ence of such absorption Eos been up to now on article 
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of faith rather than a proved experimental fact, 
and indeed some writers (Ornstein and Burger, 
S. N. Bose) have been tempted to question its 
reality* 

A definite experimental proof is now forthcoming 
of the reality of negative absorption. We have dis¬ 
covered (Nature, April 21, 1928, p. 619) that when 
a liquid, for example, benzene, is irradiated by mono¬ 
chromatic light, the radiation scattered by the 
molecules contains several spectral lines of modified 
frequencies* Careful measurements have shown that 
the difference between the inoident and scattered 
frequencies is exactly equal to an infra-red frequency 
of the molecule, so that the process of modified 
scattering involves the absorption of radiation by 
the molecule. As the molecule has several character¬ 
istic infra-red frequencies, we have an equal number 
of modified scattered lines. This is seen in the 
photograph reproduced in Fig. 1, which is from a 
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spectrogram of the scattering by liquid benzene, of 
the light of the mercury arc from which practically 
everything except the 4358 A. group of lines had been 
filtered out. In the spectrogram, the wave-lengths 
in the inoident radiation ewe marked in A., and the 
modified scattered lines are indicated by arrowheads. 
(It may be mentioned in passing that the benzene 
had not been completely purified, hence a marked 
continuous spectrum is also present in the modified 
scattering.) The brightest modified lines are of longer 
wave-length than 4368 A., and their frequencies 
are determined by the infra-red absorption lines at 
16*55 m, 11*78 ji, 10*10 fi, 8*51 ju, 6*27 m, and 3*267ju. 
(These wave-lengths can be determined more accur¬ 
ately in this way than with an infra-red spectro¬ 
meter.) 

An inspection of the actual spectrogram, however, 
shows two modified lines of shorter wave-length than 
the exoiting 4358*3 line, and the measurements show 
that their frequencies exceed that of the latter by the 
infra-red frequencies of the moleoule, namely, those 
corresponding to 16*56^ and 10*10 m respectively. 
The presence of these lines proves simultaneously 
the existence in the liquid of molecules at levels of 
energy correspondingly higher than the normal, and 
the fact that the incident radiation induces a return 
to a lower state of energy ; in other words, that there 
is a negative absorption of the radiation. The feeble¬ 
ness of the modified line of enhanced frequency, in 
relation to the modified line of degraded frequency, 
is consistent with the supposition that the transitions 
in either direction are equally probable, if we take 
into account the faot that the proportion of molecules 
in the liquid in a higher level of energy than the normal 
is small at the ordinary temperatures. 

C. V. Raman. 

K. S. Kbishnan. 

210 Bowbazar Street, 

Calcutta# 

May 15, 
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The Connexion between Dry-rot of Swedes In 
New Zealand and British Seed. 

A recent paper by Cunningham (“ Dry-rot of 
Swedes and Turnips; Its Cause and Control,’* Bull. 
No. 133, N.Z. Dept, of Agric., 1927) appears to 
show that the fungus which causes dry-rot (FAomo 
lingam) is carried by the seed of these crops.* An 
examination of some of Cunningham’s cultures, pur¬ 
porting to represent various strains of Phoma lingam , 
shows, however, that all hia conclusions are not 
valid. These cultures were received through the 
good offices of Dr. Pethybridge, and were said to be 
transfers from cultures received direct from Cunning¬ 
ham. 

Critical study of these ‘ strains ’ during the last 
month has yielded very surprising results, for several 
of them show no Phoma-stage at all, but produce 
spore-forms referable to the Moniliales and the 
Ascomycetes. Thus, Cunningham’s 473 (IA) con¬ 
tains a fungus whioh, as judged by its conidia and 
conidiophores, is a species of Macrosporium . It 
differs obviously from the typical Altemaria, whioh, 
as Cunningham mentions, is an exceedingly common 
inhabitant of swede seed-coats. In addition to the 
Macrosporium oonidia, this fungus produces very 
freely sterile enclosed fruit bodies, which an examina¬ 
tion of the same fungas isolated from Irish sources 
has shown to be peritheoia and not pycnidia. 

The fungus (473—IA), as studied in comparative 
oulture in repeated experiments on six different 
media, is identical in growth and colour reactions 
(including saltation), in its conidia and conidio- 
phores, and in its other fruiting bodies, with a fungus 
isolated a number of times from swede seed in 
Ireland. The latter fungus produces (in addition 
to the conidia of a Macrosporium) numerous enclosed 
fruit bodies, which were found in a few cases to 
contain asm and muriform ascospores, of the type of 
Pleospora. Although hundreds have been examined, 
none has been found to function as a pyonidium. It 
has been grown from a single conidium, a single 
ascospore, and a single ascus, and the results in all 
cases are identical; in particular, the conidia and 
the fruit bodies have developed in each culture. 
Incidentally, it has been proved to be parasitic on 
swedes. 

Similarly, Cunningham’s 473 (IA) has been isolated 
from a single oonidium in a number of cases, and 
on critical examination all the resulting cultures 
have proved to be identical with the original, both 
in their conidia and fruit bodies. Ascoporee have 
not yet been found in 473 (IA), but we believe they 
will undoubtedly crop up there. This result appeared 
so surprising that it has been verified several times, 
and particular attention has been paid to the original 
oulture, which contains both conidia and fruit 
bodies. 

Similar conclusions have been reached concerning 
some of Cunningham’s other 1 strains' of Phoma 
lingam. While 503 (IA) and 533 (IA) (which are 
regarded as aberrant forms) appear to be species of 
Phoma, 488 (IB) is a species of Altemaria, and 
505 (IB) is doubtful. The cultures representing 
Group II, 491B (IIA) and 596 (IIA), resemble closely 
isolations of Phoma made from rotting roots here. 
This is in agreement with Cunningham’s conclusion 
that this group is chiefly responsible for dry-rot in 
New Zealand. 

The net result of all this is that two of the five 
fungi sent by Cunningham to represent his Group I 
have been found to be species of Macrosporium and 
4UernJaria t respectively ; one is doubtful; and two 
are apparently species of Phoma . It is impossible 
to discuss here the question whether a Phoma-stage 

a2 
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ever occurs iu Macroeporium or AUemaria, or the 
possibility that these latter stages have oropped up 
here in cultures which showed the Phoma-stage in 
New Zealand. It is safe to say, however, that 
Phoma lingam can have no other conidial stage un¬ 
known to all those who have worked on it, and that, 
therefore, the fungi in question have no connexion 
with this parasite. 

The results now announced are particularly im¬ 
portant to the British seed trade, which supplies 
swede seed to New Zealand. Their full import lies 
in the fact that, so far as one 9 Rn gather from Cunning¬ 
ham’s paper (p, 25), the parasite which is character¬ 
istic of English seed belongs to his group IA, and is 
apparently represented by his 473 (IA). Now this 
fungus is almost certainly not a Phoma, and without 
any qualification is not Phoma lingam . It is also, 
according to Cunningham, only weakly parasitic ; 
and putting all the evidence together, it is obvious 
that it can have no possible connexion with the 
common dry-rot caused by Phoma lingam. Our own 
limited experience confirms the last two points ; 
for a fungus identical with 473 (IA) is not uncommon 
on seed of Irish and English origin, while no true 
Phoma has been found on the 3500 seeds so far 
examined, which were drawn from seven different 
samples. It would be premature to suggest that 
Phoma never occurs there, but it appears to us likely 
that further study of the hibernation of this parasite, 
otherwise than on the seed, would be profitable. 

I wish to acknowledge the great help received from 
the Imjperial Bureau of Mycology in looking up the 
rather inaccessible literature of this subject. 

Paul A. Murphy. 

Albert Agricultural College, 

Glasnevin, Dublin, June 12. 


The Resistance of Pipes of ‘Negative* Diameters. 

It is well known, from the results obtained by 
Stanton and Pannell, that the resistance, B, in dynes 
per square centimetre at the surface of a pipe of 
diameter d, carrying any fluid of density p, and 
viscosity fi, at a mean velocity v f is given by 
B/p& =*f(pvd/fi)&L t say. Prof. Lees has given a well- 
known formula for L f namely, L = 0‘0763( ( a/^vd) 0 ‘ 3B + 
0*0009, and this function is accordingly sometimes 
known as Lees’ function. 

Considering this function recently for large values 
of pvdjpi, which of course may be obtained when d 
only is large, it seemed evident that there could be 
no discontinuity in Bjpv* when the curvature of the 
surface—which is 2/d—passed through zero and be¬ 
came negative ; that is, when the fluid changed from 
being on the concave side of the surface to being on 
the convex side. 

Now (fi[pvd) Q 'M has no relevant analytic value for 
negative values of pjpvd ; but it is quite different if 
the index, which was only empirically determined, 
was not 0*35 but exactly one-third. This led to the 
idea that probably the correct way of expressing L is 
as a rational function of (fi/pvd)l; and that the func¬ 
tion found in this manner would be true for negative 
values of pjpvd as well as for positive values. 

Carefully measuring the ordinates of the middle of 
the band on Stanton and PannelTs well-known 
diagram, I found that the following simple equations 
represented the results with remarkable accuracy : 

L «0*000635 + 0*0725* . . (1) 

where x^(ylpvd)k, from *® 0*023 to *« 0*052; that 
is, from pvalp — 82,000 to 7000 about; and 

L ~ 0*000635 + 0*0725* 4 (0*023 - xf , (2) 

from *»0*023* to *-■ 0*012; that is, from pvdln** 
82,000 to 600,000. 
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For values of pvdjp less than 7000, formula (1) begins 
to deviate owing to approaching the critical velooity. 
For viscous flow we have L ® 8a? exactly. 

Formula (1) and (2) agreed with the readings to 
within only slightly more than 0*00001, whereas the 
errors of Prof. Lees* formula varied systematically 
from 0*00006 positive, at pvdjp ® 160,000, to 0*00006 
negative, at pvd/fi** 10,000. These divergences are 
of course small enough to be negligible for ordinary 
purposes. Formula (1) and (2) are much easier to 
use in practioe than Prof. Lees’ formula, as the cube 
root of Mfpvd can very readily be found on any slide 
rule, while the 0*35 power cannot. 

The reason for putting forth new formula for L is 
not that a better nt is obtained, but because 1 believe 
L will pass through x*0 into negative values of x 
without any discontinuity in either magnitude or 
slope ; and I want to appeal for the experimental 
determination of L for negative values of x. This 
will entail finding the resistance to motion when long 
cylinders, of different lengths and pointed ends, are 
dragged axially through water at a depth of (say) 
ten times their diameter below the surface. This is 
obviously not work which can be undertaken in an 
ordinary university engineering laboratory owing to 
the size of tank required, but it could be done m a 
very short time in the Fronde tank at the National 
Physical Laboratory. 

It is almost certain that it will be fqpnd that L 
will pass through a minimum for a certain negative 
value of x , and then increase to a large value (prob¬ 
ably oo ) as x-->- - oo. Formula (2) gives a minimum 
value of L of 0*000988 at *« - 0*01325; that is, at 
pvd/}jL=*= - 429,000. In water at 50° F., at a speed of 
10 ft./sec., this would give the diameter as just over 
seven inches. 

The values of L t for what I have called negative 
values of pvdjfi, may, for all I know, have been 
determined: if so, I should be grateful to have my 
attention directed to them. If not, I hope they will 
be determined owing to their scientific interest and 
the intimate connexion which exists between L and 
the transfer of heat from the surface to the fluid. 

Albert Eagle. 

The University, Manchester. 


X-radiation from Oases, 

In the years 1924-25 attempts were made by 
me at the Norman Bridge Laboratory of Physics, 
Pasadena, California, to get X-rays from gases by 
means of hot sparks, but without positive results 
{Proc. Nat, Acad,, 11, 413 ; 1925). Since then I have 
been investigating some different methods of solving 
this problem. The method first used was the 
following; 

A crucible with a 1 mm. hole at the top and con¬ 
taining a small piece of metallic sodium was placed in 
a vacuum and bombarded from above with an electron 
stream concentrated towards the hole in the cruoible—~ 
that is, the top of the crucible corresponded to the 
target in an ordinary X-ray tube. In this way the 
crucible was heated ; the sodium evaporated; and 
the vapour escaped through the hole and was hit by 
the electrons. The X-rays radiated from the vapour 
were revealed in the following way. Beside the 
crucible I fixed a screen of brass with a small hole 
covered with thin aluminium foil. On the other side 
of the screen 1 put a photographic plate, and in tins 
way I obtained a picture of the crucible and of the 
space above it as through a pinhole camera. Ex¬ 
posures were taken when the crucible contained 
sodium as well as when it was empty. On the part 
of the plate corresponding to the vapour-beam* I 
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obtained an apparent blackening in the first case, 
which did not appear when the crucible was empty. 
This first experiment showed definitely that it is 
possible to get X-rays from a gas. 

Later, I started to work with sulphur instead of 
sodium, and then I placed the crucible in front of the 
slit of a vacuum spectrograph in order to get a spectrum 
of the X-radiation. Using a gypsum crystal as a 
grating, and a strong electron current (about 60 
milliamperes), I obtained a very weak line on the part 
of the plate corresponding to the Xa-line for sulphur. 
So far as I know, this is the first time an X-ray 
spectrum has been obtained with a gas as radiator. 
In order to be able to control the conditions better, I 
rearranged the apparatus. A small electric heater 
was fixed round the upper part of the crucible, and 
in this way the beam of vapour oouid be regulated 
independently of the electron current. The latter 
one was coming from the side at right angles to the 
stream of vapour. Using an electron current of 
1)0 ma., a tension of about 6000 volte, and a slit 0*0 mm. 
wide, I obtained 5 lines on the plate after 2 hours 
exposure. The strongest two correspond to the ka 
and kj3 lines. The three others, which are the most 
interesting, are so weak, though, that it is impossible 
to determine their wave-lengths. The work is being 
continued, and by some improvements of the apparatus 
1 hope very soon to be able to increase the intensity so 
that the weaker lines as well will be measureable. 

' Albert Bj6rkeson. 

Physical Institute, 

University of Upsala, June 8. 

Animal Diseases in Elizabethan Times. 

While looking up certain references for a paper 
now in course of preparation, I recently came upon 
some interesting data in Prof. E. A. Lewis’s “ The 
Welsh Port Books ” (London, 1927), with regard to 
live-stock epizobties in Ireland in the time of Queen 
Elizabeth. 

As is to be expected, the Welsh Port Books 
record numerous importations of animals and animal 

E roduoe from Ireland—plough-horses, cattle, wool, 
ides, etc., and of course considerable quantities of 
fish. But the most interesting items are those 
relating to the import of “murrain sheep skins.” 
Totalling up these items for the period Michaelmas 
1593 to Michaelmas 1594 (Port Book K.R. 1299/5), 
we find that no less than 16,100 “ morkins ” or 
“murren sheepskins” were imported from Ireland 
to the port of Milford. Again, we have a single 
cargo containing “ 2000 morkins being murren sheep 
skins ”—that of the Riott Defence of Milford, 
trading to that port from Ireland in May 1599. In 
March 1001 there were imported from Waterford to 
Milford 300 murrain sheep skins, and in July 1602, 
from Wexford to Milford, “ 100 murrain sheep skins 
and 250 murrain lambfell and kidfell,” Altogether, 
therefore, during the ten years 1593-1602 there are 
records of the import of 17,750 “ murrain skins ” 
from Ireland. 

The term 1 murrain * has always covered a variety 
of episodties, including probably anthrax, foot-and- 
mouth disease, eta, ana if in the present instance 
it includes cases of miorobio diseases, the above 
figures throw an interesting light on possible means 
of dissemination. But from the heavy incidence 
on sheep, and the absence of any reference to diseased 
cattle or other livestock, one may perhaps suggest 
that Fasciola hepatica , the sheep hver-fluke, was the 
main source of the damage. Tnis parasite would of 
course always tend to flourish in such a wet country 
as Ireland, and especially in such a marshy and un- 
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drained Ireland as that of the sixteenth century. 
One of the earliest epidemics mentioned in history 
is that which appeared in Holland in 1552, and which 
Gemma called “ lues infanda pecoris.” 

The matter is being investigated further, as it 
would seem to be of some importance in the history 
of animal diseases in Great Britain. 

Colin Mathbsow. 

Department of Zoology, 

National Museum or Wales, * 

Cardiff, June 10. 

Square Roots and the Decimal System. 

In Nature of June 9, a correspondent, A. R., 
gives a method of James Thomson’s for obtaining a 
series of convergent^ to a square root in the form 
of vulgar fractions. 

A much more rapidly convergent set of values 
can be found by making use of the principle that if 
n is an approximation to the value of \/N, then the 
expression 



is a much closer approximation. Thus we should find 
-\/0 » i (2 + 4) = f approx. 

+ = M approx. 

= + approx. 

We thus get the series of convergents 

- • - 

as compared to the series 

2,4, V. 41. w, m .. ■ 

given by A. R. 

The error in the value fJUJ is less than 1 part in 
18 million, and this is obtained direct from the mere 
slide rule approximation of 44 or 2*46. I have in 
praotioe found this to be much the most convenient 
way of finding a square root when the accuracy 
given by a slide rule is insufficient. 

For cube roots the form 



can be used in a similar maimer. 

From its simplicity one would have imagined that 
this method would have occurred to everybody who 
had often to extract roots, but except in Egypt 
(where I taught it myself) I have never met anybody 
who made use of it. C. E. Wolff. 

The Gables, Hall Lane, 

Mobberley, Cheshire, 

June 10. 

Can Crocodiles swallow their Food under Water ? 

Recently I was touring the east ooast of Lake 
Albert. At sunset one evening I saw a crocodile of 
medium size about 100 yards from the shore, very 
quietly and stealthily making its way toward the 
sandy beach. Having a telescope, I watched atten¬ 
tively, but to my surprise, when it grounded about 
100 yards from me, it did not crawl out. It opened 
its mouth, disclosing a fish which I judged would 
weigh some 5 or 6 pounds, and proceeded to give it 
several vigorous bites before swallowing it head-first. 
This observation seems to suggest that the crocodile 
could not swallow the fish when submerged, else why 
did it take the trouble to swim to the shore with it f 
G. D. H Ale Carpenter. 

Entebbe, Uganda, 

May 14. 
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Carriers of Electricity in the Atmosphere . 1 

By Prof. A. M. Tyndall. 


T HE nature of ions in air has been a subject 
of study for more than thirty years, but 
our information is still incomplete and a variety 
of phenomena still require elucidation. A certain 
amount of information on the nature of ions in 
the lower atmosphere may be gained from a study 
of their motion in an electric field. Except in 
special cases which rarely arise at ordinary 
pressures, the motion of an air ion through the air 
is analogous to the motion of a sphere falling 
through a visoous liquid. This motion is one of 
uniform velocity the value of which depends upon 
the radius of the sphere, the force acting upon it, 
and the viscosity of the liquid. For a given force 
and medium, the larger the sphere the slower it 
moves. This may readily be demonstrated in a 
syrupy liquid by dropping into it two balls, one 
of lead and the other of aluminium, their relative 
sizes having been selected so that they have equal 
weights in the liquid. 

Similarly, ions in air possessing the same electric 
charge but having different sizes, will move in an 
electric field at different rates, the larger one 
travelling slower. There are theoretical grounds 
for supposing that this factor of size, though not 
the only one, is of great importance in determining 
the motion of the ion. 

Some interesting effects may be obtained by 
adding small quantities of an organic vapour to 
the air. Let us take, for example, the series 
of normal alcohols of chemical composition 
CH 8 (CH«) b OH, where n may be zero or an integer. 
The molecules of these substances are known to 
be rod-like in shape, the length of the rod increasing 
with increase in the carbon content, i.e. with the 
value of n . They are also known to be polar, a 
property presumably mainly due to the OH group 
made up of a positive hydrogen nucleus and a 
negative atom of oxygen. For the purposes of a 
rough static model, these molecules may therefore 
be thought of as having an active head and a more 
or less inert fail, and they will be attracted to a 
negative ion with their heads inwards towards 
the ion and their tails spread out radially. The 
effective size of the ion will thereby be increased 
by an amount which depends on the length of 
the molecules of the particular alcohol added. 
Experiments by L. R. Phillips and myself have 
shown that for a given vapour pressure of alcohol 
the reduction in mobility of an ion increases 
rapidly with increase in length of alcohol chain. 
Thus the highest alcohol (amyl) used in this work, 
though present as only 1 part in 300 of air, reduced 
the mobility of the ordinary negative air ion to 
about 40 per cent of its normal value. The effect 
on positive ions is nothing like so marked, though 
it is observable. This may be attributed to a 
weaker bond between the dipole and a positive 
ion, because the positive end of the dipole cannot 
approach it so closely. 

1 Substance of a Friday evening discourse delivered at the Royal 
Institution on April 87. 
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By adding water vapour as well as alcohol 
vapour to the air, there is now a competition for 
places at the ion surface, so that snort water 
molecules replace some of the longer alcohol 
molecules. We should on this view expect a rise 
in mobility of the ion, and this is observed. 

If the molecules are made non-polar by removing 
the OH group and making them symmetrical in 
structure, the tendency to cluster on the ion 
should be almost entirely removed. This has also 
been confirmed by experiment, since it has been 
found that the hydrooarbon, decane, with ten 
carbon atoms ana therefore roughly twice the 
length of the amyl alcohol molecule, has practically 
no effect on the motion of the ion in air. 

New methods for measuring mobility have been 
devised with the special purpose of deciding 
whether all the ions move with the same speed. 
Considerable resolving power has been achieved. 
The negative ions appear to be of a single kind in 
air containing appreciable quantities of vapour. 
The positive ions over the same range and the 
negative ions in the presence of small traces of 
vapour appear to be complex. Certain features 
present themselves which are still the subject of 
investigation. 

A lecture demonstration of the loading effect 
of alcohol may be conveniently made by applying 
a small voltage to an ionisation chamber so that 
the ionisation current is well below saturation. 
By blowing alcohol vapour into the chamber the 
current is reduced to about a half, due to the 
reduction in mobility of the ions conveying it. 
The ionisation current may be amplified by a valve 
method so that it is recorded on a galvanometer. 

In the ordinary atmosphere, complicating factors 
are introduced by the presence of particles of 
dust, smoke, mist, and other nuclei. A Dumber 
of small ions will attach themselves to these and 
will then move so slowly that their contribution 
to an ionisation current is practically negligible* 
In the demonstration referred to above, this may 
be readily shown by blowing tobacco smoke into 
the chamber, when the ionisation current to all 
intents ceases. In addition to the production of 
large ions by the union of small ions with nuclei, 
large ions may also be produced by the splashing 
ana breaking up of water drops by motional effects 
in dust storms and so forth. The presence of 
these large ions has marked local effects on the 
potential gradient at the earth’s surface and the 
value of the air-earth current at & given place* 
Certain fluctuations in these values have been 
correlated with variations in the number of nuclei 
present. 

When ions of a given sign are dragged through 
a gas by an electric field, they set the air in motion* 
With the relatively intense ionisation current from 
an electrified point this gives rise to the well-known 
phenomenon of the electric wind. One of the 
earliest methods of measuring the mobility of ions 
was based upon a study of this p^^omenon. 
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Again, if a discharge of this type takes place 
in a smoky atmosphere, the electric wind assists in 
carrying the charged smoke particles towards the sur¬ 
rounding surfaces, where the particles stick on im¬ 
pact. In other words, it acts as a smoke precipitator. 

To sum up, it may therefore be said that the 
subject of atmospheric ions has a bearing on at 


least two important problems at the present time. 
First, there is the problem of the mode and 
mechanism of attachment of molecules and ions, 
linking up with allied problems in the structure 
of bodies in general; and secondly, there is the 
wide field of meteorology and the problem of 
atmospheric electricity in particular. 


Natural Steam Power in California. 

By Dr. E. T. Ajllbn and Arthur L. Day, 
Geophysical Laboratory, Carnegie Institution of Washington. 


O F Prince Ginori Conti’s remarkable experi¬ 
ments in utilising the potential power in 
natural steam, the readers of Nature have been 
kept informed (121, 50-62 ; Jan. 14, 1928). The 
novelty of his conception and the patience and 
ingenuity with which it has been pursued to full 
realisation have attracted much attention among 
engineers and the public, and people have already 


the Dutch East Indies one well, bored to a depth of 
66 m., showed a pressure (closed) of 4£ atmospheres 
and a potential power development of 900 kw. 
Other borings are contemplated in a number of 
fumarole areas in Java and Sumatra. The Valley 
of Ten Thousand Smokes, which has been mentioned 
in this connexion, is much too remote to claim con¬ 
sideration from a commercial viewpoint; besides, 



HO. 1.—Sulphur Creek canyon looking east. 


begun to consider the possibility of similar projects the most recent exploration in that region (1923) 
elsewhere. has proved that a great drop in the surface tem- 

The locality in Tuscany which is the scene of peratures has occurred there in less than five years, 
these experiments has long been known as a centre The Italians have considered, and are perhaps still 
of the boric acid industry, but few have had any considering, the sinking of steam wells at Pozzuoli, 
definite conception of its character. It is, or near Naples, though we have not learned that 
rather was before industrial exploitation had modi- actual borings have been made there. Recent 
fled its appearanoe, a barren tract covered here and advices from California inform us that a test hole 
there with very hot steaming springs and vents drilled in Imperial Valley to a depth of 725 feet 
from which natural steam gushed out in jets of yielded steam at 175 lb. pressure ; but the only 
varying size—not infrequently with impressive development known to us that approaches the 
noise and velocity. Exploration has since brought achievement in Tuscany has been carried out at 
to light similar regions m other parts of the world, The Geysers, a place 75 miles north of Son Francisco 
but the Tuscan field still appears to be unusual in and about 30 miles from the Pacific coast. It lies 
the high proportion of its steam output. near the bottom of a deep* V-shaped valley en- 

PreBmuwkry prospecting for natural steam with dosed by steep mountain slopes; and reveals its 
the drill 3P Bolivia and in Oregon has proved un- presence to the approaching traveller as a barren 
promidhg; the flow of steam was too feeble. In stretch of ground from which on cold or damp 
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days great columns and clouds of steam are seen 
rising. 

The hot ground which has been actually ex¬ 
plored covers an area of only 35 acres. Where 
the surface is hottest the ground is absolutely 
barren, its desolate appearance being intensified 
in dry summer weather by salt encrustations— 
chiefly sulphates of magnesium and ammonium— 
which partially cover it. In less active spots a 
very sparse growth of grass and weeds may be 
seen, and in a few cooler places taller bushes and 


trees. Shallow hot springs, usually only a foot or 
two in diameter, yielding turbid water close to 
boiling temperature (which at this elevation is near 
98° C.), are scattered over the surface, along the 
bottom and east side of the ravine. There are 
natural vents, never more than an inch or two in 
diameter, to be found here and there, but the steam 
that escapes from them, though frequently audible, 
is scaroely visible in the hot dry summers of Cali¬ 
fornia, save at morning and evening, when the 
observer finds to his surprise that it is not only 
pouring from the vents but is also seeping through 
the porous ground and enshrouding the mountain 
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slope. A little below the surface the ground 
quickly reaches the temperature of boiling water, 
and in the two most active vents a surface 
temperature of 102° C. was measured. 

The Geysers has been known to the white man 
for about seventy-five years—a considerable period 
of time for that locality—but until recently it had 
attracted attention only as an unusual manifesta¬ 
tion of Nature or for the reputed medicinal virtues 
of its hot-spring waters. About six years ago Mr. 
J. D. Grant, who has had considerable mining and 
prospecting experience, became 
interested in the constant escape 
of hot steam from the ground and, 
without any knowledge of the 
successful boring in Tuscany, con¬ 
ceived the idea of utilising it. 
Beginning in a small way with the 
help of a few men and an ordinary 
chum drill, he succeeded in drill¬ 
ing through the surface clay and 
into the underlying sandstone, 
keeping the steam condensed so 
far as possible by running in cold 
water from a tank on the mountain 
side. At intervals the rapidly 
heated water would shoot out like 
a geyser, after which more cold 
water would be let in. As soon 
as the hole had reached a suit¬ 
able depth, an 8 - inch steel 
casing was lowered into it and 
* anchored * to the rock by the 
ingenious device of pouring around 
the pipe several hundred pounds- 
of molten zino, which congealed 
to form a tight joint. 

It was about this time (mid¬ 
summer of 1922) that we first 
visited the spot. Mr. Grant de¬ 
monstrated the force of the 
steam by shutting off the cold 
condensing water and lowering the 
drill and tackle—representing a 
combined weight of about a ton 
—so as to cover the top erf the 
pipe, when the whole mass was 
lifted several inches and the hot 
steam rushed out with a deafening 
roar. When the well had reache? 
a depth of 200 feet the top was 
closed bv a heavy gate valve. A 
second well was afterward drilled to a depth of 3O0 
feet with power derived from the steam of the first- 
well. Each of these two wells, when closed, developed 
a pressure of about €0 lb. per square inch. The 
practicability of utilising the steam was demon¬ 
strated by piping it to a small turbine and dynamo 
used for lighting the inn and cottages, the only- 
buildings nearby. 

Experimenting with the wells, Mr. Grant dis¬ 
covered that they would discharge continuously for 
a month, apparently without the least' abatement 
of vigour, and, when closed again, would return to 
KCpftfinuedotop, 27.) 



Fig. 2.—Geyser Creek canyon looking north at midday. 
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Modern Views 

TT1HE study of the combustion of gaseous mix- 
JL turns and vapours of fuels in air has recently 
* received considerable attention from physicists, 
chemists, and engineers, with special regard to the 
subject of detonation or knocking in the internal 
combustion engine. Two years ago, an important 
discussion on the subject of gaseous explosions, 
under- the chairmanship of Prof. H. B. Dixon, was 
held in London under the auspices of the Faraday 
Society, when several valuable papers were read 
by eminent workers in this branch of science. 
Since that time, however, discoveries have been 
reported which throw new light on the mechanism 
of combustion and on the function of traces of 
water, lead tetra-ethyl, etc., on ignitibility. 

Hexane bums in air or oxygen with the formation 
of carbon dioxide and water in accordance with 
the chemical equation 

20 6 H 14 + 190 a —> 12G0 2 + 14H/) + heat of reaction; 
but little was known of the mechanism whereby 
the atoms are rearranged to form new molecules. 
The isolation of aldehydes from the products of 
combustion of hydrocarbons led Profs. Armstrong 
and Bone to the well-known hydroxylation theory 
of the combustion of hydrocarbons, by which the 
oxygen atoms are assumed to become interposed 
between the oarbon and hydrogen, forming di¬ 
hydroxyl compounds which lose water and form 
aldehydes. 

Recently, new ideas have been advanced with 
regard to the intermediate and initial steps of 
combustion, and these arose from extensive in¬ 
vestigations on the cause of detonation. Thus, in 
papers by Prof. H. L. Callendar and the staff of 
the Air Ministry Laboratory, Imperial College of 
Science* evidence was givep that the first step in 
the combustion of gaseous systems was the develop¬ 
ment of nuclei, either of ionised molecular aggre¬ 
gates or of small liquid particles condensed in the 
engine cylinder charge during adiabatic com¬ 
pression. These nuclei sensitise the gas mixture to 
self-ignition on heating by acting as centres of 
oxidation. The significance of ionisation on gaseous 
reactions htts been shown by the interesting results 
of Prof, Bone and his oo--workers, obtained daring 
researbhes pn the influence of the energy of the 


on Combustion. 

electric spark on ignitibility of dried gaseous 
systems. Still more recently, the work of Finch 
and Hodges, of the Imperial College of Science, has 
also shown that whereas moisture may accelerate 
combustion of carbon monoxide in a region of com¬ 
paratively weak ionisation, it has little or no in¬ 
fluence in a region of sufficiently intense ionisation. 

The inhibitory action of traces of lead tetra¬ 
ethyl, iron carbonyl, thallium vapour, etc., is better 
understood by the explanation involving the pro¬ 
vision of nuclei which are rendered innocuous by 
the attachment of molecules of the inhibiting sub¬ 
stances. Jt is interesting in this connexion to recall 
the similar conclusions of Prof. Dixon and Lord 
Rayleigh with regard to the inhibition of phosphor¬ 
escence by traces of ethylene and other organic 
vapours. 

On the chemical side, Prof. Callendar and his 
co-workers concluded that the nuclear particles 
became centres of j>croxidation, the collision of a 
fuel molecule with one of oxygen resulting in the 
formation of a highly reactive and explosive 
organic peroxide, for example, an alkyl hydrogen 
peroxide, by the direct incorporation of the oxygen 
molecule, rather than in the formation of hydroxyl 
compounds, which involves a separation of the 
oxygen molecules into atoms. The primary forma¬ 
tion of peroxides aocounts at once for autoxidation 
and detonation. 

Autocatalytic action during the combustion of 
gaseous mixtures has also recently been reported 
by White (oarbon disulphide), Hinshelwood (hydro¬ 
gen), and others. The peroxidation in gaseous 
mixtures affords a link with the interesting work 
by Moureu and Dufraisse and others on the 
mechanism of inhibitors on the oxidation and 
polymerisation of liquid substances such as 
acrolein. 

The careful studies by Egerton and Gates, an 
outline, of which is given by Mr. Egerton in the 
following pages of our Supplement, of the action of 
a largo number of organic substances and metallic 
vapours on the self-igniting temperatures of fuel- 
air mixtures, shed further light on the difficult 
problem of detonation and indicate fche complexity 
Of gaseous reactions. 
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Engine Knock and Related Problems. 1 

By Alfred C. Eukrton, F.R.S., Reader in Thermodynamics, University of Oxford, 


O NE hundred and thirteen years ago Sir 
Humphry Davy commenced his magnificent 
researches on flame, which paved the way for all 
subsequent work on combustion. It is interesting 
to remember that Davy specifically thanked 
Michael Faraday, then twenty-four years old, for 
“ his able assistance ” during that work. It was 
the practical aim to combat the dangers of firedamp 
in mines that supplied the incentive to Davy’s 
work on combustion. To-day practical ends still 
supply the main incentive to research on com¬ 
bustion. In one way or another improvement of 
the internal combustion engine is the source of 
much of the work that is done. 

Whether we like or like not the advent of the 
internal combustion engine and the changes it has 
wrought, no one can deny the human achievement 
it represents. It is only necessary to recall the 
nature of the cycle of operations, the high tempera¬ 
tures involved, the exact timing of each function, 
and the speed with which those functions have to 
be carried out. 

Amongst the noises which this product of human 
enlightenment has bequeathed to us, we have what 
is called engine ‘ knock ’ or 4 pinking.’ ‘ Knocking ’ 
is a sound which comes from the cylinder during 
the abnormal explosion of the charge. It is to be 
distinguished from ‘ pre-ignition ’—usually a duller 
sound—which is caused by explosion of the charge 
prior to ignition by the spark, and may in certain 
circumstances also arise. ‘ Knocking ’ limits the 
compression of the charge. The following figures 
will make clear the effect of compression of the 
charge on the efficiency of the engine : 


Compression Ratio. 

Theoretical 

Efficiency. 

- Gain of Efficiency, 

4 

1 

42-6 


5 

1 

47-5 

11*0 per cent. 

6 

1 

61-2 

8-0 

7 

1 

54*0 

5-5 „ 

8 

LJ 

66-5 

4*6 „ 


If the compression ratio were raised from 4 to 6 
there would be a gain in efficiency of nearly 20 per 
cent. The efficiencies of actual engines are con¬ 
siderably less, something of the order of 30 per cent 
at 4 : 1, and 35 per cent at 6 ; 1, or a gain of about 
16 per cent in efficiency. Mr. Ricardo, whose work 
has so greatly influenced engine design, is of opinion 
that for engines of, say, 3 inches to 4 inches cylinder 

* Dticoune delivered at the Royal Institution on Friday, May £5, 


diameter the maximum practical efficiency would 
be given by a compression ratio of about 7:1, 
taking into account the mechanical forces developed, 
and the means adopted to withstand them. It is 
not possible to reach such pressured, because the 
behaviour of the petrol fuel limits the pressure. 
In an ordinary automobile engine, compression 
beyond about 4-5:1 leads to 4 knocking,’ and 
consequent loss of power and damage. By careful 
design it is possible to arrive at compression ratios 
of 5 or even 6:1, but only at the sacrifice to some 
extent of other convenience. This forced limita¬ 
tion of the efficiency of the engine is unfortunate as 
applying to the automobile, but still mote so to 
the aeroplane. 

The world’s production of petrol is of the order 
of 12,000 million, gallons per year. A gain of 20 per 
cent on the efficiency might save more than 2000 
million gallons of petrol. Any opinion as to the 
reserves of petroleum is not to be hazarded, but it 
is sufficient to say that any factor which could 
save such vast quantities of valuable raw material 
must be very potent economically. ('Cracking' 
and recovery of light fractions has increased the 
quantity and improved the quality of the petrol 
obtainable from petroleum, but the improvement 
as to compression attained is insufficient.) 

It has long been known that benzene, toluene, 
xylene, etc., added to petrol improve its qualities as 
regards * knocking *—but to raise the compression 
ratio from 4-5 to 6 : 1 would require the mixture to 
contain about 50 per cent benzene by volume. The 
world’s production of benzene, limited as it is by 
the production of coke, is only a fraction of that 
which would be necessary to add to petrol to make 
it possible to use, universally, high-compression 
engines. In an effort to find something more 
effective than benzene, Messrs. Midgley and Boyd, 
of the Research Department, General Motors, Ltd., 
tried many thousands of different chemicals and 
came across lead tetra-ethyl. Since, in a detonating 
explosion, the luminous and ultra-violet radiation 
is more intense, they thought that a substance 
absorbing radiation might possibly affect knocking. 
They were led, therefore, to test iodine ; it was 
found to be effective, but not for the reason which 
suggested its trial, for bromine was found ineffective 
and chlorine even to induce knocking. They tried 
another neighbouring group of elements— 
selenium, and sulphur—finding a similar relation* 
ship. Then, proceeding to tay compounds in Other 
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groups of elements 'which were soluble in petrol, 
such as tin and lead ethyls, they discovered the 
remarkable potency as an ‘ anti-knock ’ of the latter 
compound. 

Many other substances, like diethyl telluride, or 
the unstable metallic carbonyls, behave similarly 
to a more or less marked extent. There are also 
organic products, such as the aromatic amines, 
which are effective, but about forty times as much 
would need to be added for the same effect as would 
be obtained with lead ethyl. It is not really 
satisfactory to give figures of effectiveness, as that 
seems to vary according to the circumstances of the 
test. The curve (Fig. 1) gives figures for the effect 
of small volume percentages of lead ethyl on the 
highest compression reached before knocking 
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becomes audible, using a Ricardo variable com¬ 
pression engine. In Ricardo’s engine the compres¬ 
sion is varied by raising or lowering the whole 
cylinder, carburettor, camshaft and valve gear, the 
movement being measured by a micrometer screw. 
The engine is coupled direct to a balanced swinging 
field electric dynamometer. Another method of 
estimating the knocking characteristics of a fuel is 
provided by the fixed compression Delco engine, 
made by General MotorB, Ltd. The extent of 
knocking is measured by a bouncing pin arrange¬ 
ment, the amount which it is bounced being 
measured by the volume of hydrogen generated 
during the time the pin closes an electrical circuit. 
The knocking character of a fuel can be compared 
against a standard fuel containing a definite 
quantity of anti-knock. 


About one part of lead tetra-ethyl in 1500 
parts of petrol (about 5 c.c. of ethyl fluid per 
gallon) will permit of the use of a compression 
ratio up to 6 : 1, and give an increase of at least 
10 per cent in the power thereby. Furthermore, 
if all petrol were to be treated with such a ‘ dope,’ 
it would be quite feasible from the point of view 
of supply, because it would entail about 40,000 
tons of lead per annum, which is not more than 2 
per cent of the world’s production of that metal. 

It is not the purpose of this discourse to enter 
into any controversial matters as to the poisonous 
character of ethyl lead or its effect on the engine. 
It is more interesting to consider * why anti-knocks 
anti knock ? ’ Why should it be particularly 
interesting ? The two remarkable points are thp 
highly inflammable nature of the compounds which 
act as 1 anti knocks, 1 and the extraordinary small 
quantities required to be effective; 1 molecule of 
lead in 200,000 molecules of fuel-air mixture is 
definitely effective. 

The Asiatic Petroleum Company afforded me 
facilities for investigating the problem, and I 
propose to outline the work as it developed from one 
stage to another. Discussion with Mr. H. T. 
Tizard hid to the first line of attack. It was 
assumed that knocking in an engine — engine 
detonation—was akin to the setting-up of detona¬ 
tion in a gaseous mixture in a tube—a supposition 
later abandoned. The plan was to get an explosive 
mixture to detonate in a tube at a definite place, and 
then to find how the position would be altered by 
the presence of anti-knock. If the anti-knock 
delayed combustion, then the position of detonation 
ought to be further along the tube. Le Chatelier 
pointed out long ago the various ways in which 
flame can be propagated in an explosive mixture 
of gases. Depending on the conditions and the 
constitution of the mixture, flame may either be 
propagated with a uniform velocity by conduction 
of heat from layer to layer, or a vibratory type of 
combustion may be set up, or the flame'may 
accelerate uniformly and finally detonate, if the 
strength of the mixture is above a certain limiting 
concentration. For the development of a detona¬ 
tion wave the gas in front of the explosion front 
must be heated by compression at least to its 
ignition temperature, and the rate of reaction must 
be so great that the fuel molecules are burnt before 
ever the compression wave has passed ; combustion 
and compression then proceed simultaneously and 
with constant velocity. For example, the rate 
of travel of the detonation wave in an acetylene 
1*5 oxygen mixture at normal pressure is about 
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2700 metree/sec. The photographic method* as 
developed by Prof, H. B. Dixon, was used in the 
investigations which Mr, Gates and I carried out on 
acetylene, pentane and hydrogen mixtures with 
various diluent gases.* 

If the mixture is fired at the open end of a tube, 
the record of the travel of the explosion is very 
wobbly and detonation may occur at almost any 
place, but if the mixture is fired near the closed end 
of the tube, the explosion will be uniformly acceler¬ 
ated until detonation sets in, and it was found 
possible for given conditions (as to size of tube, 
etc.) to obtain detonation at a definite distance 
from the spark, and to study the effects of different 
diluent gases on the position of detonation. 


Fortunately, another line of attack wan now open. 
Dr, Weerman 4 found that the igniting temperature' 
of petrol, when dropped into a heated iron pot 
through which air waa gently blown, was very 
considerably raised, by the presence of anti-knocks. 
It was a curious result, for others had stated that 



Else of Ignttlnfl 
Temperature. 


°C. : 

Selenium Diethyl .... 

140 

Iron Carbonyl .... 

ISO 

(Bismuth Triethyl .... 

120) 

Lead Ethyl . . . 

90 

Nickel Carbonyl .... 

40 

Tellurium Diethyl .... 

55 

Bismuth Triphenyl 

42 


Mixture + 

Position of 

Mixture-J- 

Position of 

Diluent. 

Detonation. 

Diluent. 

Detonation. 

C s H a 2 50* 

cm. 

C,H lt 80, 

cm. 

SO a i 

30 

20, 

12 

3A 

35 

2A 

34 

3N, 

48 

2Nj 

50 

3CO. 

98 

2CO. 

<12 

SCjjHp 

53 

20 s ll lg 

1 80 


Tube 0-9 nm. di&rnoter. Pressure 760 mm. 


It was found that anti-knocks did not influence 
the position of detonation (except in one or two 
cases, when the influence was to render the 
position earlier rather than later). These re¬ 
sults have been confirmed by Lafitte working 
in Paris.. At this stage a rather surprising 
negative result was all that had been reaped. 

It was necessary to go to conditions a little 
more like those in the engine—higher initial 
temperatures and higher initial pressures. For 
that purpose a long tube with a number of 
small glass windows was constructed ; it could 
be heated electrically, and could withstand 
considerable pressures. It was found that, for 
a given mixture, increase of pressure dimin¬ 
ished the distance from the spark at which 
detonation is set up, up to a certain limiting 
pressure, further increase having then very 
little effect* (A similar effect of pressure on 
the velocity of the detonation wave is known 
from Prof. Dixon’s work, and was confirmed.) 
Again, it was found that although initial pres¬ 
sure* up to seven atmospheres and initial tem¬ 
peratures of 230° wore reached, there was no 
effect of anti-knocks (such as lead ethyl or nickel 
carbonyl) on the combustion of such detonating 
mixtures. 

• Proe. Roy. Soe 114,187 and 157; 1927; and 116, 516; 1627. 

• Ppm. Roy. Sm.,114, 162; 1627. 


there was no such effect of anti-knocks on self- 
igniting temperatures—the difference was merely 
that air was used by Dr. Weerman instead of 
oxygen. We confirmed Dr. Weerman^ results, 
and used the method to elucidate what was the sea/t 
of action of anti-knocks on the processes of com¬ 
bustion. 

First, from a spark between lead electrodes, lead 
oxide was led into the igniting pot along with the 
air (see Fig. 2). It was ineffective, as is explained 
farther on. Then lead was brought in as metallic 





vapour from an arc in an argon stream, with 
immediate success—the igniting temperature was 
considerably raised, and to much the same extent 

* Jour. InH. Pttnlmm Tteh., IS, SI, 19*7. 
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for a given amount of lead so introduced as when 
introduced as lead tetra-ethyl in solution in petrol. 
So the lead part of the molecule dissociated from 
the ethyl molecule was essentially the active 
constituent. This being possible with lead, other 
volatile metals oould be tested (see table below), 


Table 1. 


Effective. 

Intiffcctivc. 

Doubtful. 

Thallium 

Aluminium 

Tin* 

Potassium 

Magnesium 

Cerium* 

Lead 

Mercury 

Vanadium* 

(Iron)* 

Iodine 

Titanium* 

(Nickel)* 

Phosphorus 

Zirconium 

Manganese 

Gold 

Thorium* 

Bismuth 

Zino 

Tantalum 

Selenium 


Tungsten* 

Tellurium 


Chromium* 

Sodium 


Cobalt* 

Cadmium 


Uranium* 

Calcium 



Antimony 

" 1 



■ Tested by other methods. 


and so were traced the ignition inhibiting properties 
of many elements. Thallium was found the most 
effective. Potassium was, curiously, very effective 
—an illuminating fact. The potassium vapour, as 
soon as it meets the air stream, must become 
oxidised, so it must have been the oxide which was 
effective. But if it is brought into the air stream 
before reaching the pot, it is not effective;). The 
explanation to this paradox seems definitely to be 
that the oxide is effective if it is there in a molecular 
condition, but if it has time to conglomerate into 
‘chunks ’ of oxide, it becomes practically ineffective. 
Many facts support this hypothesis. Following 
on this work Mr. Ricardo and Mr. Thornycroft ran 
an engine with an arc attachment, and found that, 
even if air instead of nitrogen was passed over the 
lead arc, it was still quite effective. In that case 
there was, no doubt, plenty of lead oxide in mole¬ 
cular condition, whereas in the preliminary experi¬ 
ment which we described with the spark in air 
which failed to give an effect, the lead oxide was 
probably already conglomerated. 

Summarising results up to this stage, it is found : 

(1) That anti-knocks do not affect a rapidly 
accelerating explosion in a tube. 

(2) That anti-knocks influence igniting tempera¬ 
tures of petrol (in a current of air). 

(3) That in every case an anti-knock effective in 
the engine influences igniting temperatures, though 
in some oases the reverse is not found. 

(4) That it is the metal part of an organo- 
metallic anti-knock which is mainly instrumental in 
tbeatitioft. 


(5) That this metal atom must be in an incipient 
state of oxidation. 

Although there are now some experimental facts 
to which to appeal, there are many questions to 
answer. Is there any property in common bpfween 
the substances which have effect ? What is the 
function of the anti-knock when it raises the tem¬ 
perature of ignition in the igniting vessel ? In 
what stage of affairs in the engine does the anti¬ 
knock have effect, and why, if it does not influence 
the rate of a detonating explosion, dot's it influence 
combustion in the engine cylinder ? 

As to the first question, those substances which 
act as anti-knocks have, it seems, the common 
property that a state of equilibrium exists at the 
temperature at which they operate between certain 
products of the anti-knock. Thus, in the case of 
potassium, the oxides K 2 O a and K a 0 4 have been 
shown to exist in a state of equilibrium in favour of 
the higher oxide at 400°. If the higher oxide is 
reduced to the lower, it can be regenerated by the 
next suitable impact with an oxygen molecule. It 
seems to be this property which renders such a 
small amount of metal effective ; as soon as some 
has had effect it is regenerated in an active con¬ 
dition. 

Similarly with thallium, lead, bismuth, and man¬ 
ganese, such figures as there are for the oxide 
equilibria support the hypothesis. The metals zinc, 
magnesium, etc,, are ineffective, for no such trans¬ 
formation is possible. The case of selenium is 
interesting; the same sort of change may take place 
perhaps as occurs with sulphur compounds such 
as glutathiones in physiological oxidations. Some 
orgamc substances such as aromatic amines act as 
anti-knocks, though to a feeble extent compared 
with motallie compounds ; their behaviour also 
agrees with the suggestion that their activity is 
due to the formation of fairly stable oxidation 
products. In support of this we find quinone to 
be effective. These organic anti-knocks were shown 
to undergo combustion themselves at the tempera¬ 
ture they are required to operate, so that the 
chance of their effective action is very much re¬ 
duced. 

The next question was, What do the anti-knocks 
do to the vapours which would ignite ? A study 
of the behaviour of a large number of inflammable 
substances in the igniting pot and the effect of 
anti-knocks of various kinds upon them has been 
made. 5 Anti-knocks definitely alow down the rate 
of reaction prior to ignition, as curves showing the 
temperature rise indicate. This result was con- 

• /nit. Petroleum TwA., W, 61, 2U; 1927. 
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firmed by measurement# of carbon dioxide pro¬ 
duced, and, by Dr. Weerman, of oxygen absorbed. 
In the language of the chemist, the anti-knock is 
an * inhibitor of oxidation/ Then comes the ques¬ 
tion, Is it in the body of the gas or on the surface 
of the vessel that the anti-knock has its effect ? 
Davy demonstrated that surface combustion occurs 
in circumstances where flame cannot be set up. 
From a variety of observations we have come to 
the conclusion that ignition starts, not at the sur¬ 
face, but in centres of high energy in the body of 
the gas. The anti-knock delays combustion not 
specially at the surface, but by inhibiting the rate 
of oxidation prevents the setting up of these centres. 
If the surface-volume ratio of the ignition vessel is 
increased, the effect is to raise ignition temperature. 
If the anti-knock were to increase the activity of 
the surface, the effect indeed might be to raise 
igniting temperature ; but it was not found that 
the effect of the anti-knock was proportional to 
the extent of surface. 

If the effect of an anti-knock on a range of 
compounds is studied (see table below), it may he 


Tablk 2. 


Substance. 

I.T. 

lllse with 
ThEt,. 

Benzene . 

690° C. 

18° C. 

Cyclohexane .... 

Methylcyctohexane . 

535 

470 

27 

92 

Pentane . 

515 

76 

Iaohexano . 

525 

46 

Heptane. 

430 

83 

Petrol (Shell) .... 

460 

82 

Ether ...... 

440 

65 

Alcohol. 

515 

m 

Acetaldehyde (iron vessel) 

395 

no 

„ (silica vessel) 

350 

no 

Pentane. 

540 

87 

Amylacohol. 

490 

Nil 

Amylenehydrato 

640 

35 

Valeriealdehyde 

Dimethylanilme 

320 

445 

380 

Nit 

Carbon Disulphide 

i 120 

Nil 


noted that the combustion of normal paraffin hydro¬ 
carbons (which are those constituents of petrol that 
are most prone to knocking), is more inhibited than 
that of naphthenes, for example, such as cyclo¬ 
hexane. Further, there is a very remarkable in¬ 
hibition of the combustion of aldehydes. Prof. 
Bone showed long ago that aldehydes are inter¬ 
mediate products in the combustion of hydro¬ 
carbons. One would be led to suppose that this 
is the seat of the action of anti-knocks, the further 
oxidation of the aldehyde being delayed. That 
must be so, but it is not the whole story. Let us 
assume that it is so, that the anti-knock or in¬ 
hibitor acts only on the aldehydes in the course of 


the hydrocarbon oxidation and delays their oxida¬ 
tion. The amount of the aldehyde will then increase 
in the products of combustion. That is the oppo¬ 
site to what is found. Therefore to retain our 
hypothesis it could be suggested that the products 
of oxidation of the aldehydes hasten the initial 
hydrocarbon oxidation—a process of autoxidation. 
The consequence of such an addition to the 
hypothesis would be that considerably enhanced 
combustion should occur on addition of aldehydes 
to hydrocarbons. That is also not found to be 
the case to any marked extent. We have then 
to discard the hypothesis.® The inhibitor must be 
acting elsewhere besides. Suppose, then, that it 
also inhibits the initial oxidation of the hydro¬ 
carbon. Here, again, there is a difficulty. The 
quantity of inhibitor is insufficient to control the 
simple interaction of oxygen and hydrocarbon 
molecules. It must then be concluded that it 
acts on certain products of the primary oxidation 
of the hydrocarbon which tend to hasten (auto- 
catalyse) that initial oxidation. Such is the argu¬ 
ment by which we are guided to a general view 
of the process of combustion of a hydrocarbon. 

Suppose some fuel molecules are amongst oxygen 
and nitrogen molecules in a vessel the temperature 
of which is gradually rising. The moleoules prim¬ 
arily pick up their energy from the walls. It is 
the walls that control affairs at first, and reaction 
only occurs at the walls at first. Sufficient of the 
fuel molecules in the body of the gas may, however, 
gain momentarily sufficient energy to unite with 
an energetic oxygen molecule with which they 
happen to encounter. Prof. Callendar and his 
associates have investigated this temperature of 
initial combustion. It means essentially that a 
temporary peroxide is formed—a peroxide in a 
high energy state possessing the energy of activa¬ 
tion of the fuel and oxygen and also potentially 
the reaction energy. 

Several things may happen to this active addition 
compound of fuel and oxygen, (a) It may revert 
to a normal state and radiate energy in so doing, 
and form a stable peroxide. Peroxides are indeed 
found amongst products of combustion and of 
oxidation of organic compounds (as Wartenburg, 
Staudinger, Callendar, and Mardles and others have 
shown), ( b ) The compound may break up again, 
the parts being less active by the energy radiated, 
(c) The compound may reorganise and give highly 
active products, thus for ethane : 

CH a ^CH* + CH a - CHj. 0, 

> CHg. CHO+H f 0 

* The rvftflott for thii lack of affect le probably that the concentration 
of the aldehyde U not great enough to trantmlt the reaction chain. 
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(Dihydroxy ethane may possibly also be formed to' 
some extent as an intermediate stage in the pro¬ 
duction of the aldehyde and water.) (d) Collision 
may ooour. Encounter with inactive nitrogen 
molecules may result merely in frittering down the 
energy of the active product, but enoounter with 
a fairly active fuel molecule, or product thereof, 
or oxygen molecule, will raise its energy so that it 
will react and produce active products. These 
products in turn may collide and activate other 
fuel molecules, and so on, a reaction chain mech¬ 
anism being set up ; in the above case of ethane, 

CH 3 - CH 3 + 0 2 -► CHjjCHO + H 2 0, 

the active aldehyde and/or water molecules being 
ablc 3 to communicate their energy to activate other 
ethane molecules, and so on. 

A rare occurrence thus beoomes a frequent occur¬ 
rence locally. This explains the setting up of 
centres of high energy in the body of the gas, 
indicated as necessary for ignition to occur. Any 
influence that tends to decrease the local concen¬ 
tration either of fuel or oxygen molecules or to 
dissipate the energy may break the chain of re¬ 
action, and so enormously affect the rate of oxida¬ 
tion. Once a chain mechanism is established, local 
free energy increases, and molecules can bo excited 
into higher energy states, and in returning from 
those states can give out light. So it is that 
luminescence can be observed during combustion 
of hydrocarbons many degrees below their igniting 
temperatures. Further, as the mean temperature 
approaches the igniting temperature, the state of 
excitation beoomes sufficiently intense to ionise a 
proportion of the. molecules, actual inflammation 
being attended with more or less intense ionisation. 
Some sort of solidity is derived in support of the 
view put forward in that Dr. Backstrom, 7 working 
in Sweden, has found that the thermal oxidation 
of liquid aldehydes is essentially a chain reaction. 
More important still, Mr. Hinshelwood 8 can best 
explain his recent measurements of the rate of 
reaction of oxygen and hydrogen in terms of a 
reaction chain mechanism. The effect of the 
surface of the vessel in breaking the chains is 
indicated, and seems to be in accord with the 
observation before mentioned that increase of sur¬ 
face raises igniting temperature. 

Returning now to the anti-knocks, it is estab¬ 
lished that they inhibit oxidation. They evidently 
act by breaking the chains. That, together with 
the chance of regeneration already mentioned, is 

’ Ct. tlte Important experiment* of Mcmreu and DufraUM on 
autoMtont*. ■ ■ • 

• FrSTjtefc See,, it*, tto; W«S. 


sufficient to account for the small quantity of the 
4 dope * required. Perhaps they break the chain 
because reaction between metal peroxide in a mole¬ 
cular condition and active fuel peroxide occurs 
with mutual destruction and rearrangement, the re¬ 
sulting products having muoh less energy thad they 
would possess had the fuel peroxide encountered 
another active molecule—the reaction, for example, 

H a +H 2 0 8 ->2H 2 0 

liberates much more energy than the reaction 
H a O a + PbO a PbO + H a O h- 0 2 , 

so that the water produced would be on the average 
less active in the latter case, and could not communi¬ 
cate sufficient energy to continue the reaction chain. 
Anti-knocks are not so effective in presence of high 
concentration of oxygen, for then the reaction 
chains are too easily propagated for their inhibition. 
Catalysts such as nitrogen or chlorine peroxides 
promote autoxidation by providing highly active 
products on reaction. 

This question of the behaviour of anti-knocks 
has led deep into the processes of combustion ; 
enough has been said to indicate that much more 
work must be done before the detail is known to 
any degree of certainty. 

Finally, we come to the third question, In what 
stage of affairs in the engine do the anti-knocks 
have effect, and why, if they do not influence the 
rate of a detonating explosion, do they influence 
combustion in the engine cylinder ? 

When it had been shown that anti-knocks delay 
oxidation, Mr. Ricardo ingeniously arranged a test 
whereby it was found that preliminary oxidation 
during the compression stroke was muoh less when 
inhibitors were present than when they were not 
present. (This conclusion was likewise arrived at 
by Prof. Callendar and the Air Ministry Staff.) It 
was clear that anti-knocks act on the gaseous 
charge in the stage prior to ignition (and prior to 
inflammation at the flame front), and delay the 
initial stages of reaction in the manner already 
discussed. 

Now, in front of a flame travelling along a tube 
there is a narrow region—# fraction of a millimetre 
in thickness—in which the gas is becoming heated 
to such a temperature that reaction is rapid enough 
for inflammation to be set up. Such a temperature 
is the ignition point in the circumstances in which 
the gaseous mixture there finds itself. There is a 
further rapid rise of temperature within the flame 
front due to the combustion .of the mixture. 
If one knew all about the reaction velocity, the. 
thermal conductivities, specific heats, and ignition 
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point, under given conditions of lose of heat, it 
ought to be possible to calculate the flame velocity. 
Such data are not complete, but it can be realised 
at once that any influence which delays matters in 
the ‘ heating up ' zone will influence the rate. 
Furthermore, since the zone is exceedingly narrow* 
it is clear that any inhibitor ‘ will have to be quick 
about it 1 if it is going to have any effect, particu¬ 
larly if it has first to be decomposed and rendered 
in an active condition. When once in the zone of 
oombustion, there is so much heat available that 
the inhibitor can have very little effect—in fact, 
the organic radicals which form part of the mole¬ 
cule go to add to the heat developed by their own 
combustion, and tend even to hasten matters; so 
it is that one can explain the negative results 
obtained in the detonation experiments, and the 
absence of effect when gases are suddenly ignited 
from the cold by adiabatic compression. 

Some experiments have been made to test this 
conception. Comparatively slow flames in pentane 
mixtures of concentration similar to that used in 
engines, when photographed in a bomb, were shown 
to be slower when lead ethyl was present. 9 The 
uniform speed of flames in tubes could also bo 
modified to some extent with pentane mixtures. 
These effects were particularly marked for vibratory 
flames, for then as the flame moves forward it 
decomposes and oxidises the lead compound, and 
on its return conditions are more favourable for 
the lead to be effective as an inhibitor. Using 
carbon monoxide or methane flames, no effect was 
observed with lead ethyl, but with the more easily 
decomposed iron carbonyl the rate is considerably 
modified. A 50:50 air-carbon monoxide (wet) mix¬ 
ture will burn with a blue flame at a rate of about 
a yard a second ; exactly the same mixture con¬ 
taining r A tt th part by volume of iron carbonyl 
bums with a brightly luminous flame very much 
more slowly. 

Photographs have been taken of explosions in 
acetylene and in pentane mixtures at about engine 
strength in a cylindrical bomb (19 cm. x 10 cm.) 
fitted with three windows, ignition being started 
in the centre of one of the endplates. When 
audible knock becurred, the photographs showed 
a checkjn the rate of combustion after the second 
window. Prof. Wheeler points out that this is 
probably due to cooling v of the flame front as it 
meets the walls. 30 Vibrations in the flame are also 
visible. Dr. Fenning, at the National Physical 
Laboratory, has recorded the pressure effects in 
explosions of a knocking character in various mix¬ 
tures at various temperatures in a similar bomb. 
Prof. Wheeler and Dr. Maxwell have also taken a 
number of beautiful photographs of this kind. 11 
Their results indicate that in a knocking type of 
explosion a sudden vibratory and enhanced com¬ 
bustion occurs in the neighbourhood of the walls, 

* Proe. Rou, Soc t , 116. 616; 1027. , 

« Proc. Hoth Soe.y «6. 616; 1037. 

11 J. /art. Ptirokwn ZVcA,, Fob. 1026. See ateo DucfoettW, C.J?., 186, 
220; 1928. 


Which may lead to a compression or shook wave 
passing back through the products of combustion. 
It is not a ‘ detonation wave.' It is more “ like a 
great flame which creates noises within the air ” 
(Leonardo da Vinci). 

Knocking appears to be due to inequality in 
the condition of the charge set up, particularly 
in regions of High pressure and temperature, as 
in the neighbourhood of hot exhaust valves. 
This inequality provides regions of high energy, 
containing molecules in high energy states, where 
reaction can spread more quickly. Unequal burning 
gives rise to a vibratory condition of flame. Any 
influences, such as a higher state of turbulence or 
cooler surfaces, or more even and longer combustion 
space, which tend to prevent sudden and local rise 
of pressure, and the setting up of centres of high 
energy, tend to prevent knocking. Anti-knocks, 
such as lead ethyl, by inhibiting the processes of 
combustion which we have seen to occur in those 
centres, are therefore effective in preventing knock¬ 
ing. Furthermore, they have been rendered effect¬ 
ive by the temperature and oxidation to which 
they and the charge are exposed during the com¬ 
pression stroke; the charge in the engine cylinder 
is so affected by its previous exposure to oxidation 
during compression that the opportunity for the 
flame to meet regions in a high state of energy is 
greater than when those previous oxidations have 
been appreciably inhibited by anti-knocks or other 
factors. 

Prof, Callendar has directed attention to the 
importance of the presence of nuclei—small droplets 
of unevaporated fuel—in the charge in the engine 
cylinder. A discussion of this aspect of the subject 
cannot be entered upon here. The concentration 
and energy of the molecules of vapour at the surface 
of an evaporating droplet, and the rate of oxidation 
at the surface of the droplet, are such as greatly 
reduce the temperature of ignition. The tendency 
to knock would likewise be enhanced. But it is 
also certain that knocking is possible in completely 
vaporised mixtures, and that anti-knocks will affect 
the temperature of ignition of completely gaseous 
fuels, A more general viewpoint is adopted in this 
discussion of engine-knock and the problems that 
relate thereto. 

We have come now to the end of our story— 
not, though, to the end of an investigation. Think¬ 
ing again of Davy's researches on flame—of the 
questions, How does a flame start ? What pre^ 
vents it starting I What ooours at the surfaces 
exposed to the ignitable gases 1 we see the horizon 
of the unknown ever widening. We will quote 
from the opening remarks of Faraday's lecture* on 
the Chemical History qta Caudle, “ So abundant 
is the interest that atwhos to the subject, so 
wonderful are the rarietro of outlet which it offers 
into the various departments of philosophy. There 
is no more open door by which yon can enter to 
the study of natural philosophy than by considering 
the physical phenomenaof a candle." 


Printed in urrttt ty R, & R, Ou-Wt, Limit so, 
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the same pressure as at first. With the aid of 
outside capital the work was continued under a 
competent engineer, Mr. J. D. Galloway, of San 
Francisco, who completed five new wells ranging 
from about 400 to 650 feet in depth and developing 
pressures (when dosed) from 95 lb. to 276 lb. per 
square inch. Further measurements showed a 
steam output for the individual wells of 7500 to 
52,000 lb. per hour (average above 30,000 lb.), 
corresponding to a switch-board delivery (average) 
of about 1000 kilowatts per well at a pressure of 
75 lb. The wells are separated by distances vary¬ 
ing from 50 feet to 175 feet, and none of them 
appeared to show any diminution in pressure or 
flow of steam due to the output of its neighbours. 

The figures show that the 
steam wells here are fully equal 
to those in Tuscany in point of 
power developed, and that they 
contain a somewhat smaller per¬ 
centage of fixed gases to diminish 
the effectiveness of the applica¬ 
tion of the steam to power de¬ 
velopment. On the other hand, 
the chances for extension of the 
power development appear much 
more limited. While the hot 
ground in Tuscany is said to 
cover an area of about 100 square 
miles, thermal activity in the 
Californian locality is confined to 
a narrow belt less than a quarter 
of a mile in width and not more 
than six miles in length, and even 
within this area hot water and 
steam appear at the surface only 
in places. In Tuscany, too, there 
is an added commercial advan¬ 
tage in the boric acid supply ; 
in California the percentage of 
boric acid in the gas is small. fiq. 3 — 

But the industrial outlook is 
not unpromising; the operating company has 
under consideration at the present moment a plan 
for the appropriate utilisation of the power. Of 
the scientific interest of what has already been 
accomplished there can be no doubt whatever. 

In tne summers of 1924 and 1925 we were per- 
.nutted to make quite a large number of tests on 
five of the seven wells—all that were completed at 
the time. Analyses showed that the steam was 
accompanied by other gases varying in amount 
from three-quarters of one per cent to a maximum 
of two per cent by volume. These gases are 
mixtures of carbon dioxide—always the chief 
constituent—and smaller amounts of hydrogen, 
methane, hydrogen sulphide, nitrogen, argon, and 
traces of boric acid and ammonia (about 0*03 per 
cent). A series of temperature and corresponding 
pressure measurements in the closed wells showed 
that the former ranged from about 154° C. 

190° C. at the top, while pressures varied from 
62 lb. to 100 It. per square inch. The most power¬ 
ful well* as a matter of safety, was kept partially 
open during the time of these experiments, dk- 

Jfo. m%, Vol.1223 


charging at a pressure of about 120 lb. per square 
inch. Without taking time to analyse the figures, 1 
it may be said that they prove conclusively the 
superheated character of the steam. Nasini had 
already reached the same conclusion regarding the 
natural steam of Tuscany. A wider experience has 
proved that this is not a sporadic occurrence in 
thermally active ground; we have found vents 
in the Yellowstone Park, in the Lassen National 
Park, and many in Alaska, where the tempera¬ 
ture of the escaping steam was so high as to leave 
no doubt of superheat. 

The facts would probably convince any com¬ 
petent observer that the source of the steam in the 
wells under discussion could not be derived from a 



Wells Xo. 1 and No. 2 discharging Into the atmosphere, 1924. 

| reservoir of water, either above or below ground* 
The high temperature, high pressure, enormous 
output, and superheated character of the steam* 
point to hot magma below the surface, of such 
extent that the steam may be drawn off in quantity 
for an indefinite time without materially diminish¬ 
ing its pressure. Only a hot magma, probably 
still near its crystallisation temperature, could 
answer these requirements. We know that water 
is an invariable constituent of all types of igneous 
rocks and that there is more of it in the glassy 
rocks which approach in character nearer to the 
liquid state. We know also that the gases 
associated with the steam both in the wells and in 
natural vents correspond in character to those 
found in igneous rocli, varying only in their rela¬ 
tive! proportions from place to place as other Took 
constituents do. 

The area where these steam wells are located is 
superficially covered with sediments and meta- 

V 1 Tot detail" wo “ Steam Wells and Other Thermal Activity at 4 Tbe- 
fleywrs/ California/' E. T. Allen and Arthur L. Day, Carnegie 
Institution Publication No. 878 (Washington, B.C.: Carnegie Institu¬ 
tion), pp, SB wq. , ; 









28 


NATURE 


[July 7, 1928 


morphics, but a core of gabbro was brought up 
from a depth of 230 feet in drilling one of the wells, 
while andesite outcrops on the higher peaks of the 
mountain range. With the incomplete evidence 
at hand it would appear that the rock from which 
the steam issues is not recent, for the sediments are 
apparently of Cretaceous or Jurassic age. The 
view here presented concerning the source of the 
steam assumes the existence of a fault—a means of 


egress for the imprisoned steam. Of that we have 
interesting evidence in the fact that within a narrow 
belt, more than 26 miles in length, many quicksilver 
mines as well as all the hot areas are found. How¬ 
ever, every theory of hot springs assumes the 
existence of faults to aocount for their appearance 
at the surface, and the association has been proved 
to be true in so many instances as to inspire some 
degree of confidence in its general validity. 


Obituary. 


Prof. T. W. Richards, For. Mem. R.S. 

HE death of Prof. T. W. Richards on April 2, 
at the comparatively early age of sixty years, 
is a grave loss to science. His contributions to 
knowledge were so valuable and cover so wide a 
field that it is impossible here to do more than 
indicate their scope : yet it is not difficult to grasp 
the secret of his greatness. He once quoted, as 
an expression of his own views, Plato’s saying 
that “if arithmetic, mensuration, and weighing be 
taken away from any art, that which remains will 
not be much.” All that Richards did testifies to 
his belief that the development of natural know¬ 
ledge is primarily dependent upon measurement. 

It was in precision of measurement, not only of 
atomic weights but of many other properties of 
matter, that Richards far outstripped his fellows. 
To read any of his papers is to see that he would 
spare no effort to ensure the maximum attainable 
accuracy in his data. His attention was directed 
to work on atomic weights through the influence 
of J. P. Cooke (himself a pupil of Regnauit), who 
worked on the ratio of oxygen to hydrogen and 
undoubtedly did much to inspire Richards’ interest 
in chemistiy. Shortly after graduating at Harvard 
in 1886, Richards began work on the atomic 
weight of oopper, and in the next few years he 
developed the essential features of the new tech¬ 
nique for the determination of halide ratios upon 
which many^of his subsequent researches depended. 
Successively assistant, instructor, and assistant 
professor in the Department of Chemistry at 
Harvard, he was appointed professor of chemistry 
in 1901, and chairman of the Department in 1903. 

During this period, with the frequent collabora¬ 
tion of his colleague, Prof. G. P. Baxter^ he was 
actively at work, and when, in 1912, he became 
director of the Gibbs Memorial Laboratory at 
Harvard, he had already redetermined the atomic 
weights of more than thirty important elements. 
By a critical survey of the researches of Stas, and 
especially by the continual criticism and develop¬ 
ment of his own methods, Richards, at tremendous 
cost in thought and labour, achieved that essential 
simplicity which is the mark of genius. The 
obvious importance and interest of his work 
attracted many able research students, by whom 
his methods and ideas have been widely dissemi¬ 
nated ; and, more significant still, it inspired and 
guided not a few who had never seen him. 

Richards investigated the balance and developed 
improved methods of weighing; he invented the 
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nephelometer and ascertained the conditions in 
which it can be used to determine precisely traces 
of dissolved salts and to indicate the end-point 
of a silver titration. He demonstrated the in¬ 
sidious effect of oocluded moisture and gases in 
solids, to avoid which he invented the so-called 
‘ Harvard bottling apparatus/ with which it is 
possible to fuse and resolidify a salt in any desired 
atmosphere and then transfer it in a dry, inert 

{ as to the closed vessel in which it can be weighed, 
t was Richards who first applied the centrifuge to 
facilitate the purification of salts by fractional 
crystallisation, and he showed how Stas’ results 
had been vitiated by the solubility of oxygen in 
silver and developed a procedure by which really 
pure silver could be prepared. 

Richards’ methods are well exemplified in his 
monumental work with Willard on the ratios of 
silver and silver chloride to lithium chloride and 
perchlorate. By taking advantage of the high 
proportion of oxygen in the perchlorate of ja, metal 
of low atomic weight, a very accurate ratio of 
silver to oxygen was obtained, and this served to 
establish, in relation to the fundamental value 
0=» 16*000, really precise and trustworthy. values 
for the atomic weights of silver and ohlorine, and 
the best available value for the atomic weight of 
lithium. 

In later years Richards played his part in the 
development of modem views of the atom, and we 
owe to him some of the most accurate deter¬ 
minations of the atomic weight of lead from 
radio-active sources, and also the only precise 
evidence yet available that the molecular volumes 
and the molecular solubilities of isotopes are 
identical. 

Though it is by his work on atomic weights 
that Richards is best known to chemists, he made 
many other valuable contributions to knowledge. 
A study of atomic and molecular volumes led him 
to formulate the theory of the compressible atom, 
He observed that the same atom might occupy 
different volumes according to its state of com¬ 
bination, and concluded that atoms were com¬ 
pressible, and that in compounds they were, in fact, 
compressed by the forces of Chemical affinity. 
Though this conception seems to us to-day to be 
simple, natural, and readily intelligible. It Was, 
When propounded, a revolutionary notion which 
was quite generally discredited. By it, however, 
Richards was led to carry out a most valuable 
series of measurements of compressibilities of 
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elements and compounds, in which again he had to 
develop, tefet, and apply entirely new experimental 
methods. The results, of value in many ways, 
afforded strdfcg confirmation of his basic hypothesis. 
In later years, Richards’s interest centred chiefly 
upon these problems of atomic and moleoular 
volumes and compressibilities, and, though he was 
active in many other fields, he undoubtedly re¬ 
garded this as nis most important work. 

These are but a few examples of the methods 
and data by which he enriched the physical 
sciences. He made most valuable contributions 
to precise thermometry and calorimetry. We owe 
to him the proposal to use the transition points of 
pure compounds as fixed points in thermometry, 
and it was at Harvard that the methods of adia¬ 
batic calorimetry were first developed and applied. 
He also greatly increased the precision of deter¬ 
minations of surface tension and obtained the 
standard data for many important liquids. 

This recital of Richards's achievements should 
be greatly extended and amplified, but enough has 
perhaps been said to indicate how fundamental 
and extensive they were. Their value was 
generally recognised, and the honours that fell to 
him are, dike his works, too numerous to detail. 
Many American and foreign universities honoured 
him and themselves by the award of degrees. He 
was a foreign member of the Royal Society, an 
honorary fellow of the Chemical Society, before 
whom he delivered the Faraday Lecture in 1911, 
and he received in turn the Davy Medal, the 
Franklin Medal, and the Le Blanc Medal. Many 
other American, British, and foreign scientific 
societies similarly honoured him, and in 1914 he 
was awarded the Nobel prize for chemistry. He 
was an active member of numerous societies and 
committees, and served as president of the American 
Chemical Society, of the American Association for 
the Advancement of Science, and the American 
Academy of Arts and Sciences. 

We mourn in Richards a great and kindly man 
who was a great chemist; his place is marked by 
the cairn of exact data he raised with his own 
hands. H. V, A. Brisoob. 

Dr. W. A. Young. 

Dr. W. A. Young, Director of the Medical 
Research Institute, Gold Coast, while engaged on 
investigations connected with yellow fever, con¬ 
tracted the disease and died on May 30 at Accra. 
His death is peculiarly tragic in view of his early 
age, and of tne fact that two other investigators 
have died in West Africa in like circumstances 
within a period of a few months. It is believed 
that be became infected while making a post¬ 
mortem examination on hiB colleague, Dr. Noguchi, 
whose death was referred to in our issue of June 

9 to. my 

William Alexander Young was born in 1889, 
graduated M.B., Oh.B, (St. Andrews) in 1911, and 
after bolding the office of house surgeon at the 
Halifax Royal Infirmary and studying tropical 
medicine at the Liverpool School, joined the West 
African Medical Service in 1913. He waa first 


stationed in Sierra Leone, and during the War 
served with the Cameroon Expeditionary Force 
(1915-16). In 1920 he was transferred to Nigeria 
and appointed assistant bacteriologist. From June 
to December 1923 he was attached to the Nigerian 
Tse-tse Fly Investigation staff, and was part 
author of the second report prepared by thatf body. 
He was then transferred to the Gold Coast on 
appointment as pathologist, and in September 1924 
was promoted to the directorship of the Medical 
Research Institute. 

Young’s interests in the field of tropical medicine 
were wide, and the subjects of his publications 
remarkably diverse. His papers, most of which 
appeared in the Transactions of the Royal Society 
qf Tropical Medicine and Hygiene , the Journal of 
Tropical Medicine and Hygiene , and the West 
African Medical Journal , deal with blackwater 
fever, leprosy, trypanosomiasis, plague, dysentery, 
and yellow fever. He was equally at home in the 
laboratory and in the field, as instanced, on one 
hand, by an experimental work on the effects of 
emetine (carried out during a period of leave in 
collaboration with G. R. Tudhope), and, on the 
other, by a detailed survey of the tse-tse fly con¬ 
ditions in the Gold Coast. His aim, in view of his 
position as Director of Medical Research, was to 
maintain a good knowledge of many subjects, 
rather than to concentrate for a long period on one. 

When it was suggested that Noguchi should come 
to Accra, Young, who was then giving most of his 
attention to yellow fever, accepted the suggestion 
with enthusiasm, and at once began preparations 
for work on a larger scale. Soon after Noguchi 
arrived, Young volunteered to assist him, and the 
two worked together until the end. 

Young applied himself with zeal to adminis¬ 
trative duties. On his initiative the staff of the 
Medical Research Institute at Accra was consider¬ 
ably increased, and an additional laboratory was 
opened at Sekondi. He also designed and had 
fitted looally a very efficient motor laboratory. 
In his dealing with his subordinates, both European 
and native, he was very considerate and tolerant, 
appreciative of achievement and forgetful of errors, 
and both European and native will miss him greatly. 

Wb regret to announce the following deaths: 

Prof. A. A. Breneman, consulting chemist and 
chemical engineer, editor (1884-93) of the JoumdU of 
the American Chemical Society y who oarried out work on 
explosives, water analysis, etc., aged eighty-one years. 

Dr. W, M. L. Coplin, emeritus professor of patho¬ 
logy and bacteriology in the Jefferson Medical College, 
on May 29, aged sixty-three years. 

Prof. E. M. Crookshank, emeritus professor of 
bacteriology at King’s College, London, on July 1, 
aged sixty-nineyeara. ^ 

Dr. William H, Nichols, Jr., vice-president of the 
Allied Chemioal and Dye Corporation and a past 
president of the American Chemioal Society and of 
the American Society of Chemical Industry, known 
for his work on the metallurgy of copper, on May 
28, aged seventy-six years. 

, Sir John Isaac Thomycroft, F.R.S., a pioneer in the 
design and construction of small high-speed vessels, 
on June 28, aged eighty-five years. 
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News and Views. 


This week Lord Sydenham of Combe, soldier, 
administrator, and publicist, celebrated his eightieth 
birthday, and the occasion enablod many friends to 
proffer their congratulations. Bom on July 4, 1848, 
Lord Sydenham (formerly Sir George Clarke) was 
educated at Haileybury and the Royal Militaiy 
Academy, Woolwich. In 1868 he entered the Royal 
Engineers, afterwards seeing much active service, and 
earning a reputation as ah authority on military 
matters. He had also made a special study of forti¬ 
fication, in regard to which he wrote (1910) a well- 
Itnown treatise. From 1894 until 1901 he was 
superintendent of the Royal Carriage Factory, 
Woolwich, vacating this post on becoming Governor 
of Victoria. He was raised to the peerage in 1913 ; 
and further, in 1917, designated G.B.E. Taking a 
keen interest in public affairs, Lord Sydenham became 
chairman of the Royal Commission on Contagious 
Diseases, 1913-16; afterwards president of the 
National Council for Combating Venereal Diseases. 
He was president of the British Science Guild from 
1917 until 1920. He had been elected a fellow of the 
Royal Society in 1896. Last year Lord Sydenham 
published an interesting reminiscent book, entitled 

My Working Life.” 

Recent events indioate that the movement for 
calendar reform is making progress, and that not in 
regard to Easter only, but in the direction of some 
of the more far - reaching proposals which were in¬ 
cluded in the report of the late Committee of Inquiry 
of the League of Nations as calling for careful con¬ 
sideration, though without any definite expression 
of opinion on the part of the Committee as to their 
respective merits. One event of great importance 
is the passing of a resolution at the meeting of the 
U.S. National Academy of Sciences at Washington on 
April 23 last, favouring ” a change in the present 
calendar, looking to the establishment of 13 months 
per year, grouped so that the last 13 days of June and 
the first 16 days of July form the proposed new 
month, the odd 366th day being designated as ‘ Year 
day/ and the extra day in leap year being designated 
as * Leap Day/ and permitting among other things 
the establishment of a fixed date for Easter Sunday/ 1 
Another significant circumstance is the adoption by 
Standing Committee No, 3 of a resolution for sub¬ 
mission to the annual plenary Congress of the League 
of Nations Societies being held at The Hague during 
the past week, which, though not specifying any par¬ 
ticular proposals, direots attention to the defects and 
inconveniences of the existing calendar, and “ invites 
the League of Nations Societies to urge the Govern¬ 
ments of their respective countries to take immediate 
steps to expedite the convening by the League of 
Nations of an International Conference entrusted 
with proposing specific measures for the reform of the 
calendar/* 

It is evident that the work of exploration already 
done under the aegis of the League of Nations is 
being vigorously followed up by those eager for 
reform, but it seems likely that much resistance will 
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be offered, especially perhaps in European countries, to 
the specific proposals approved by the C*S. National 
Academy of Sciences. The suggestions relating to 
* Year Day * and * Leap Day ’ have been opposed 
by oertain powerful religious communities, and it 
will probably be long before ohronologiats and the 
majority of people can be reconciled to the substitu¬ 
tion of a 13-months for the time-honoured 12-months 
year. It is always open to any business organisation 
to arrange its affairs on whatever system it finds 
convenient, without the general disturbance in so 
many departments of sooial life which the suggested 
radical change would involve. It is, however, of 
great importance that the questions at issue should 
be thrashed out by competent bodies in all countries, 
in order that objections raised may be met and, if 
possible, removed. The activity displayed by those 
anxious to reform the calendar is accordingly to be 
welcomed, but it is necessary to guard against hasty 
and insufficiently considered action. 

As radio receiving sets are now often connected 
with public or private supply mains so as to obviate 
the trouble and expense of the charging and main¬ 
tenance of accumulators, it is advisable that there 
should be some supervision of the apparatus supplied 
by radio manufacturers for this purpose. Without 
this supervision there may be, in exceptional cases, 
risk of fire or even risk to life. Regulations for the 
design and installation of this class of apparatus have 
now been issued by the Institution of Electrical 
Engineers, with the approval of the Radio Manu¬ 
facturers 1 Association. The cases containing them 
must be made of metal or non-ignitible material, or 
various kinds of specified woods. All holes for the 
passage of cables must be made so as to avoid 
abrasion of the cables. When a conducting material 
is used for the containing case it must be earthed. 
The temperature of the air inside the containing case 
must not exceed 120° F., and the apparatus must 
be adequately protected by fuses. A novel rule is 
that when radio apparatus is connected with direct 
currentsupply mains the aerial must have only inductive 
connexion with the apparatus through a transformer 
or condenser. With alternating current supply mains 
the capacity of the connecting condenser must not 
exceed 0 001 of a microfarad. Head telephones and 
loud speakers must be connected with the radio 
apparatus through a transformer or through a circuit 
which includes a condenser. Insulation resistance 
tests which the apparatus must pass are also speci¬ 
fied. These regulations should render the new radio 
apparatus quite safe without appreciably increasing 
its cost. They do not apply to radio apparatus, such 
as a crystal set, which is not connected with the mains. 
Even in this case, care has to be exercised in installing 
the devices when the building is wired for the electric 
light. Shocks have been received when using head¬ 
phones or when handling apparatus connected with 
the earth owing to the operator accidentally touching 
at the same time a portable metal lamp standard, an 
electric heating or cooking appliance, a metal switch 
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or similar device, owing to it having accidentally 
become ‘ alive * due to the development of a fault in 
the electric wiring. 

Senators Marconi and G. A. Mathieu have 
recently developed a multiplex system of radio 
communication, using short waves. We learn from 
Marconi's that experiments made at the Marconi 
beam station at Bridgwater have been completely 
successful. Music has been sent from Montreal, using 
the same apparatus and aerials as those through which 
two simultaneous Morse telegraph messages were being 
sent. The music was received at full strength and the 
quality was excellent, so that the Bridgwater party 
could dance to the strains from across the Atlantic. 
There was no hint of Morse interference, and it was 
impossible to tell that the music of the dance band 
was being transmitted from Canada on the same radio 
circuit as a high-speed 4 dot and dash * service. The 
Bridgwater receiving station was built by the Marconi 
Company in 1920 for the General Post Office, which 
gave permission for the present experiments to be 
made. The new apparatus enables all the beam 
stations equipped with it to deal with three times 
the amount of work they can do at present. As some 
of the present simplex stations are working almost 
to their full capacity, this new invention is a very 
timely one. Instead of having only one channel of 
communication between each transmitter and re¬ 
ceiver, it will be possible to use at least three. An 
appreciable economy in working will therefore be 
effected. Empire broadcasting at a comparatively 
low cost is also rendered possible. When equipped 
with multiplex apparatus the Empire beam stations 
can transmit broadcasting at the most suitable time for 
any part of the Empire without in any way inter¬ 
fering with the ordinary commercial services. It 
is claimed that with the new apparatus tho effects of 
‘ fading ’ are considerably diminished. At the present 
time the multiplex equipment at the Canadian 
beam station near ^Montreal and the reoeivor at 
Bridgwater are the only instruments in use. It is 
hoped, however, that in a few weeks' time multiplex 
working between England and Canada will have been 
aohieved. 

During the daytime many thoroughfares in London 
are choked with vehicles, and extensions or repairs 
of underground cables and pipes have beoome almost 
impossible. In addition, new servioes make it necee- 
eary to dig deeper and deeper in order to get an 
unobstructed passage, and the modem practice of 
laying wood blocks on a oonorete foundation makes 
excavation very difficult. The loss also entailed on 
the public, and especially on shopkeepers, when 
excavations are in progress is serious. The London 
Traffic Act of 1924 has done good work by appointing 
a permanent committee as a co-ordinating authority. 
The only logical plan appears to be to construct 
subways or tunnels under the footways or roadways 
or both, whioh will aooommodate in an orderly and 
readily accessible manner the plant at present laid 
in a haphazard manner over the whol%of the roadway. 
This is the plan which E. S. Byng advooates in 
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World Power for April. Although subways were 
constructed in London nearly sixty years ago, yet 
their development has been very,slow. The Post 
Office, however, has made some useful subways. 
In Paris, the very extensive system of tunnels and 
galleries built under the main boulevards has proved 
of the greatest value to public utility companies. In 
Madrid there is a useful system of underground canals 
whioh is largely utilised. Twenty years ago, sixty 
miles of tunnels were constructed under the main 
thoroughfares of Chicago at considerable expense. 
They are 7$ feet high by 6 feet wide, and are lined 
with concrete. As a general rule, American cities 
have not adopted subways, but in Los Angeles and 
other places the engineers are being forced by the 
increase of traffic to consider their possibilities. It 
would be advisable to widen the powers of such 
bodies as the London Advisory Committee so as to 
enable them to provide for both present and future 
requirements. 

The centenary of the birth of Eduard Suess, the 
illustrious author of " Das Antlitz der Erde,” is to be 
commemorated in Vienna, where for half a century 
he was professor of geology, by the erection of a 
public monument. British geologists will welcome an 
opportunity of celebrating the occasion, for through¬ 
out the world the brilliant work of Suess has been a 
source of inspiration to his admirers during at least 
two generations. Moreover, the name of Suess will 
always bo intimately linked with England, since it 
was in London, at 4 Duncan Terrace, Islington, that 
he was bom in 1831. The council of the Geological 
Society of London has had the happy thought of 
paying a fitting tribute to his great servioes to geology 
by placing a memorial tablet on the house in which 
he was bom. The permission of the owner of the 
house and of the local authorities hew already been 
obtained, and fellows who may wish to contribute to 
the cost, which will amount to about ten guineas, are 
invited to send a small subscription (not exceeding 
five Bliillings) to the Secretaiy of the Geological 
Society, Burlington House, W.l. 

Before and after the British Association meeting 
at Glasgow there are to be geological excursions, led 
by the president and local secretary of Section C 
(Geology). The numbers going on these excursions 
are necessarily limited, but there are still a few 
vacancies. One excursion (Aug. 30-Sept. 5) led 
by Mr. E. B. Bailey, is to Ballaohulish and Port 
William to see the cauldron subsidences of Gloncoe and 
Ben Nevis, recumbent folds and slides of BallachuliBh 
and Fort William, and the parallel roads of Glen Roy, • 
This visit has been arranged to help the Discussion 
of “ Highland Problems" whioh appears in the 
programme of the meeting. The other excursion is 
to Arran (Sept. 12-19), to see the schists, Highland 
border rooks, Old Red Sandstone, Carboniferous* 
New Red Sandstone, and the Tertiary igneous 
oomplex. It will be led by Dr, G. W. Tyrrell, 
whose Geologioal Survey Memoir on the district is 
expeoted to be published before the meeting. Ap¬ 
plications to join these excursions should be made to 
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Dr. G. W. Tyrrell, Geological Department, University* 
Glasgow. 

In recent years the Royal Scottish Museum in 
Edinburgh has made great progress in the display 
of its valuable collections both from an educative and 
an artistic view-point. The Report of the Director 
for the year 1927, issued from the Scottish Education 
Department, recounts further advances, the most 
interesting being the opening, on the occasion of a 
visit paid by Her Majesty the Queen, of a British 
Bird Hall in a new block* mainly destined for the 
development of the natural history department. The 
early opening of three new galleries, devoted to com¬ 
parative ethnology, technology, and mineralogy, is 
foreshadowed. Educational activities bulk largely 
in the report. Daily demonstrations were given on 
subjocts pertaining to art and ethnography or to 
natural history ; lantern lectures and gallery demon¬ 
strations arranged by the Education Authority of 
Edinburgh were given to 2456 school children ; a 
series of loan cases of natural history specimens for 
the aid of nature study is circulating in primary and 
secondary sohools ; and on one occasion the Museum 
was specially opened at the request of a party of 
1400 Nottingham miners on their way to a football 
match in Glasgow, so that they might visit the Mining 
Hall. Many interesting and valuable specimens were 
added to the various collections by gift and purchase 
throughout the year, and the scientific importance of 
the cabinet collections of natural history has been 
appreciated by many experts. It is regrettable that 
a Museum visited by 468,504 individuals in the course 
of the year should have to complain of the poor sale 
of its post cards and descriptive publications. 

Dr. J. B. Orr, of the Rowett Research Institute 
for Animal Nutrition, Aberdeen, and Sir Arnold 
Theiler, formerly of the Veterinary Research Institute, 
Onderstepoort, South Africa, have been making a 
careful study of pasture and stock problems in 
Australia. Unfortunately Dr. Orr’s visit has been 
only a brief one, but Sir Arnold Theiler will spend 
six months in the Commonwealth. Problems of 
pasture improvement and animal nutrition generally 
are being taken up by the Council for Scientific and 
Industrial Research, and it is hoped as a result of 
Dr. Orr’s presence to arrange for the utmost co¬ 
operation between workers there and in other parts 
of the British Empire, particularly at Aberdeen. The 
question of how best to organise tropical agricultural 
research work in Australia or adjoining territories 
has been undor discussion between the Council and 
the Empire Marketing Board for some time, and Dr. 
Orr’s observations will no doubt weigh considerably 
with the Board when a decision comes to be made. 
The policy of the Council towards veterinary research 
will bo based largely upon the recommendations to 
be made by Sir Arnold Theiler. 

Sir John Russell arrived in Australia towards the 
end of May and was met by a formidable programme, 
designed to enable him to see as much of agricultural 
development and research as was possible in a limited 
time. Between the lectures which he has delivered 
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in the oapital cities at the invitation of the univer¬ 
sities, he has visited all readily accessible places of 
interest, particularly in the irrigation areas of South 
Australia, Victoria, and New South Wales. The 
progress of these areas is of much importance to 
Australia from the point of view of her immigration 
policy, and the scope and need for scientific work are 
immense. Sir John will endeavour to arrange for 
close association between the Council for Scientific 
and Industrial Research and the Imperial Soils 
Bureau, the institution of which at Rothamsted was 
recommended last October by the Imperial Agri¬ 
cultural Research Conference. 

At the annual meeting of the Royal Society of 
JJew South Wales, held on May 2, Prof. J. D. Stewart 
delivered his presidential address on " The Applica¬ 
tion of Science to the Sheep Industry.” He pointed 
out that it is essential for the prosperity of Australia 
that the pre-ominence of this industry be maintained 
by further development. Many of the problems of 
the pastoral industry are primarily due to the physio- 
graphical characteristics of Australia, its topography, 
climate, and variability of rainfall. Increase in sheep 
population alone will not advanoe the industry very 
far, unless certain conditions retarding progress are 
better controlled and improved methods of produc¬ 
tion are moro actively stimulated. Some of the more 
important problems and weaknesses of the industry, 
including the control of drought by fodder and water 
conservation, longer range weather forecasting, and 
increased facilities for transportation were then dis¬ 
cussed. The wide field that exists for investigations 
in animal nutrition was mentioned; the Council for 
Scientific and Industrial Research is already taking 
action in this matter. Research in animal genetics and 
a more scientific study of wool are also necessary. 
Attention was also directed to the control of pests by 
biological methods, and to the suppression of animal 
diseases by further research, and the better organisation 
of veterinary effort. The proposal of the Wool-brokers 
and Wool-growers and the Pastures Protection Boards 
(N.S.W.) to raise funds for research in problems of 
the sheep industry, shows that the industry is willing 
to assist in the investigation of causes that retard its 
development. 

The eighth Annual Report of the Industrial 
Fatigue Research Board (to Dec. 31, 1927) again 
illustrates the value of systematic inquiry into 
problems of national importance. The variety of 
the problems investigated under the direction of the 
Board is as remarkable as the success which has 
attended them. Researches in progress, briefly de¬ 
scribed in the report, include the physiology of 
ventilation, accident oausation, the relation of age 
to the acquisition of dexterity, the problems of 
vocational guidance, the design of machinery in 
relation to the operator, sickness among cotton 
weavers, card-room operatives, and printers, weight 
carrying by women and load carrying by men, 
atmospheric conditions in mines, telegraphist’s cramp, 
and methods of vocational selection. The results 
obtained from investigations so far completed are 
broadly reviewed and the conclusion is stated that 
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“ the increase in rate of output on short shifts, the 
beneficial influence of short rest pauses, the import¬ 
ance of high illumination in fine processes, the dis¬ 
advantageous effects on work involving muscular 
effort at high temperatures, have been repeatedly 
indicated in so many investigations . . . that they 
can be accepted as established' within a high degree 
of probability and ripe for experimental application 
on a large scale under practical conditions Another 
interesting investigation mentioned is that in which 
the offects of menstruation were studied. The results 
showed that “ this strictly physiological phenomenon 
has, as a rule, no appreciable effect on working 
capacity amongst normal healthy women.” Glimpses 
of the methods of investigation employed, as well as a 
brief summary of the results obtained, are also to be 
found in this report. 

Some criticisms of the use of airships in the Arctic 
have been made by Dr. W. Bruns, secretary of the 
new International Society for the Exploration of the 
Polar Regions by airship, known as Aeroarctic, which, 
according to a recent Daily News Bulletin issued by 
Science Service of Washington, D.C., is organising a 
polar expedition for next year in LZ127, the giant 
airship now being completed at Friedrichshafen. The 
small size of General Nobile’s airship not merely 
prevented the carriage of equipment requisite for a 
forced landing, but also seriously limited the cruising 
radius. This limitation of radius, with the low-speed 
of the Italia (about 53 miles per hour), necessitated a 
base in Arctic regions exposed to the vagaries of 
Spitsbergen weather. The German expedition pro¬ 
poses to have a base outside the Arctic at Leningrad, 
and others at Murmansk and Nome, away from the 
unsettled conditions of the North Atlantic, and hopes 
for a cruising radius of about 8000 miles for its airship. 

An exhibition of maps illustrating the cartography 
of the British Empiro was opened at the Science 
Museum, South Kensington, on June 28, and will 
remain open until the end of October. The exhibi¬ 
tion has been arranged in connexion with the Inter¬ 
national Geographical Congress which meets this 
month in London and Cambridge, and the conference 
of Directors of Survey in the Dominions and Colonies. 
Most of the maps selected are those in current use, 
but the Ordnance Survey is showing a series of sheets 
illustrating the successive editions of the one-inch 
map from 1801 to the present day, and the Hydro¬ 
graphical Department of the Admiralty is contributing 
a number of charts from the eighteenth century and 
a series of charts of the Downs from 1705 onwards. 
An exhibit has been arranged to illustrate from various 
parts of the world the stages through which map- 
making has passed. There are examples of the sail¬ 
ing chart of the Marshall Islanders, wooden relief 
maps of the Greenland Eskimo, a world map from 
about 700 a.c.* and several reproductions of medieval 
maps. Sixteenth and seventeenth century maps are 
also represented. In an adjoining gallery there is an 
exhibition of modem surveying instruments. Cata¬ 
logues of the exhibition are available. 

On Thursday, June 28, at a reception held at the 
Rosa Institute and Hospital for Tropical Diseases, 
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Putney Heath, the Harbon Gold Medal of the Royal 
Institute of Public Health for 1928 was presented by 
the Viscount Levorhulme, honorary treasurer of the 
Institute, to Sir Ronald Ross, in recognition of his 
eminent services to the public health. 

It is announced in Science that Congress has 
adopted a resolution providing for the striking of a 
gold medal commemorative of the achievements of 
Thomas A. Edison, and the presentation of the medal 
to Mr. Edison by Congress. 

Bauon Ferencz von N ores a, of Vienna, and Prof. 
Frederioo Banco, the distinguished palaeontologist of 
Turin, have been elected foreign members of the 
Geological Society of London. Dr. W. J. Jongmans, 
of Hoerlen (Holland), and Softor Don C6sar Rubio y 
Munoz, of Madrid, have been elected foreign corre¬ 
spondents of the Society. 

The Eastman Kodak Research Laboratory at 
Rochester, N.Y., is recognised as one of the foremost 
in the world, and has been responsible for many im¬ 
portant scientific and industrial developments in 
relation to photography. It is under the directorship 
of Dr. C. E. K. Moes. A research laboratory in London 
is to be developed on similar lines, os part of the Kodak 
factory organisation at Harrow, and will be under the 
direction of Dr. Walter Clark, of the Science Museum, 
South Kensington. Dr. Clark is a graduate of Uni¬ 
versity College, London, and was for five years with 
the British Photographic Research Association. He 
is honorary secretary of the seventh International 
Congress of Photography being held this year. 

The Research Association of British Taint, Colour, 
and Varnish Manufacturers has issued the first 
number of a Review of Current Literature relating to 
the Paint , Colour , and Varnish Industries . The review 
is arranged in a convenient form and should prove to 
be of great service to all those connected with these 
industries. 

A Handbook to Tasmania was prepared for the 
members of the Australian Association for the 
Advancement of Science on the occasion of its meeting 
in Hobart iri January this year. There are chapters 
on different aspects of natural science by various 
Tasmanian authors. Particular attention may be 
directed to those on geology, botany, and forestry. 
There are also useful chapters on hydro-electric 
development, manufactures, and education, and a 
candid and thoughtful economic survey of the past 
and present. A coloured geological map and some 
excellent photographic views are bound with the 
volume. 

Messrs. Watson and Sons, Ltd., 313 High Holbom, 
W.C.l, have issued a catalogue of photomicrographic 
and projection instruments, which includes some 
useful hints for the beginner on photomicrography. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ;—A head 
of the engineering department of the Hull Muni¬ 
cipal Technical College—The Director of Education, 
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Education Offices, Guildhall, Hull (July 11). A demon¬ 
strator in the physics laboratory of tho Royal Naval 
Engineering College, Key ham, Plymouth—The Secre¬ 
tary of the Admiralty (C.E. Branch), Whitehall, S.W.l 
(July 12). An assistant to the head of the Plant 
Disease Research Division of the Ministry of Agricul¬ 
ture for Northern Ireland, and an assistant to the 
head of the Ministry’s Dairy Bacteriology Research 
Division—The Secretary, Civil Service Commission, 
15 Donegal 1 Square West, Belfast (July 14). Junior 
assistants at the National’Physical Laboratory, Ted- 
dington—The Director, National Physical Laboratory, 
Teddington (July 14). Two geologists on the Geo¬ 
logical Survey of Groat Britain-—Tho Director, 
Geological Survey and Museum, 28 Jermyn Street, 
S.W.l (July 14). A mycologist at the Royal Horti¬ 
cultural Society’s Gardens — The Director, Royal 
Horticultural Society’s Gardens, Wisley, Ripley, 
Surrey (July 16). An assistant profossor of physics 
at tho Military College of Science, Woolwich--The 
Assistant Commandant, Military College of Science, 
Red Barracks, Woolwich, S.E.18 (July 21). A 
fellowship for research work in connexion with aero¬ 
nautics—The Clerk, The Company of Armourers and 
Brasiers, 81 Coleman Streot, E.C.2 (July 28). A 
mechanic to take charge of the college workshop, and 
laboratory stewards for the chemistry and physics 


departments of the University College of Hull—The 
Secretary, University College, Hull (July 20). A 
second in command to the Chief of the Economic 
Botany Division of the Commonwealth Council for 
Scientific and Industrial Research — The Aoting 
Secretary, Commonwealth Council for Scientific and 
Industrial Research, 314 Albert Street, East Mel¬ 
bourne, Victoria (Aug. 31). An investigator for work 
on the Flying Fox {Pteropue spp.) problem in 
Australia—F. L. McDougall, Australia House, Strand, 
W.C.2 (Aug. 1), or The Acting Secretary, Common¬ 
wealth Council for Scientific and Industrial Research, 
314 Albert Street, East Melbourne, Victoria (Sept. 1). 
A part time professor of highway engineering at the 
*City and Guilds Engineering College—The Academic 
Registrar, University of London, South Kensington, 
S.W. 7 (Sept. 4). Lecturers in applied chemistry and 
in economic entomology in the University of Queens¬ 
land—The Secretary, Queensland Government Olfiees, 
409 Strand, W.C.2. A lecturer in mining subjects at 
tho Mansfield Technical College—The Principal, 
Technical College, Mansfield. A lecturer in chemical 
engineering at University College, London — The 
Secretary, University College, Gower Street, W.C.l. 
A woman laboratory assistant with knowledge of 
botany, physics, and chemistry, at Bedford High 
School—The Head Mistress, High School, Bedford. 


Our Astronomical Column, 


Telescopes of the Future.— It seems very 
possible that certain innovations may be made in the 
construction of telescopes. Larger aperture seems 
required without much additional weight ; tho solid, 
thick disks for reflectors are difficult to cast, mount, 
and utilise in an efficient manner, and atmospheric 
disturbances affected their performance in no small 
degree. For general work, the really large instru¬ 
ments have boon often discarded for smaller sizes by 
HerschefiRosse, and Lassell, being found more service¬ 
able and expeditious. 

Prof. G. W. Ritchey, of Pasadena, California, 
who has worked for some time in Paris, had a con¬ 
siderable share in the making and mounting of the 
100-inch reflector at Mount Wilson and lias experi¬ 
mented with several instruments of large size. He 
concludes that* 4 ‘ future optical mirrors will be made 
not of solid disks but built up of glass plates ; light, 
cellular structures, cemented together and figured 
at high mountain sites ” where they are intended to be 
employed. He says that he hopes to make a re¬ 
flecting telescopo with a practically perfect mirror 
50 feet in diameter. He describes details of his 
project in the Journal of the H.A .S. of Canada for 
May-June 1928, and expresses himself with confidence 
in regard to the realisation of his plans. , 

Prof. Ritchey’s experience gives great weight to his 
opinions, and it is to be hoped that his researches will 
ultimately place a greater and more efficient telescope 
in the hands of those dealing with some of the greater 
questions in astronomy which require the help of more 
instrumental power than that hitherto employed. 
The immediate future may therefore witness the dawn 
of a new astronomy, if combination disks of glass plates, 
light and easily manipulated, can bo utilised. They 
may carry practical astronomers far beyond the 
limits reached by moans of their previous equipment. 

The Curve of Sunspot Activity, — 8 . Oppenheim, 
in Astr. JVacft,; No. 6560, discusses the sunspot 
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activity of the last two centuries and obtains a curve 
with several periodicities, the longest period being 
450 years, and the principal one 11$ yearn. He 
conjectures that the long period is identical with that 
suspected in terrestrial magnetic phenomena, the 
duration of which is given as lietween 450 and 500 
years. Ho notes that some variable stars have a 
second periodicity much longer than the principal 
one (Mira 218 years, R.V. Tauri 3*6 years). He gives 
a curve from his formula which is compared with 
that from Wolf’s sunspot numbers. The agreement 
is close except for the present maximum. His curve 
gives a sharp maximum at 1928*5, higher than any 
since 1870 ; the observations up to the present point 
to a low flat maximum considerably below that of 
1917. The high maximum of 1778 and the low one 
of 1816 are very well represented. 

The Orbit of Comet Peltier-Welk. —This comet 
was independently found by Mr. Peltier in the United 
States and by Mr. Wiik of Cracow. * Its definitive 
orbit has been deduced by Mr. F. Kepinski, also of 
Cracow. The observations ranged from Noy. 21 to 
Dec. 30, 1925. They are divided into six groups, 
which are all well represented by the adopted orbit, 
the largest deviation being 2*. 

The following are the elements : 

T 1925 Dec. 7.207395 U.T. 
w 120° V 13-46* I 

U 140 34 35-59 } 1925*0 

t 144 36 22*22 J 

e 1*0005047 

log q 9*6828482 

This adds another to the considerable list of 
comets the orbits of which appear to b© hyperbolic ; 
the deviation from a parabola in this case is so small 
that it can reasonably be ascribed to planetary 
perturbations. 
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Research Items. 


Physiological Cost of Manual Labour. —The 
subject of Report No. 50 of the Industrial Fatigue Re¬ 
search Board (London : H.M. Stationery Office) is the 
physiological cost of the muscular movements involved 
in barrow work, by Dr. G. P, Crowden. Although 
labour-saving devices have gradually eliminated many 
heavy manual occupations, yet processes still remain 
which make heavy muscular demands on the worker. 
In many industries where continuous transport is in¬ 
volved, loads are usually oonveyed by truck or barrow. 
The movements investigated were those demanded by 
heavy barrow work of the kind employed in tho pro¬ 
duction of 4 Fletton * bricks. A single barrow worker 
will move approximately 10,000 burnt or finished 
bricks, or 8000 unbumt or green bricks, in a working 
day of 9 hours. As a finished brick weighs about 5J 
lb., a worker may transport more than twenty-five tons 
of bricks through distances varying from 25 to 75 
yards in a day. The physiological cost of part of the 
prooesa was investigated in order to determine : (o) 
the relative importance of the factors involving oxygen 
consumption on tho part of the worker ; (6) the 

optimum condition under which such work may bo 
performed. By physiological cost is meant the amount 
of oxygen used during work and recovery in excess of 
the amount used during an equal period of time, the 
subject being in a resting state. The conditions for 
maximum efficiency on tho part of the barrow 
worker were studied by experiment and obser¬ 
vation, and various suggestions made for the im¬ 
provement of barrow design so as to ensure for 
the worker the best posture. Tho appendix gives 
an interesting account of the application of tho re¬ 
commendations made to routine works 4 practice, and 
the report of the works’ manager who supervised 
them. 

The Origins of Birds. —It has generally been 
considered that the fossil bird Archaeopteryx was the 
forerunner of modern birds, and that from fully 
accomplished flying birds the ostriches and their 
relatives were derived by processes of degeneration. 
New light has been thrown on the question in an 
important paper by Dr. P. R. Lowe (Proc. Zool. Soc ,, 
p. 186 ; 1928). The wide distribution of the stru- 
thious group in prehistoric times is suggestive of an 
early origin, and so far from insular restriction 
indicating potential degeneracy towards flightless* 
ness, through lack of incentive to continued flight, it 
in probably no more than the expression of the sur¬ 
vival of a stock the efficiency of which led to its 
disappearance elsewhere in the face of more stern 
competition. A detailed analysis of the distribution 
and structures of the feathers, and of the skeleton 
and musculature of the wing and other regions of the 
body, instead of pointing to degeneration from a 
flying type, indicates rather a true primitive con¬ 
dition, the wing itself being more closely related to a 
generalised non-volant sauropsidian fore-limb than to 
a volant carinate limb. The development of modern 
atruthioua birds is arrested at a stage not much more 
advanced than the downy stage of a fowl. Arch- 
cropteryx, the Struthiones, and the Tinamoua are re¬ 
garded as three aide issues of the avian stem, which 
have arisen in ,the order named, the first being most 
closely related to the original reptilian ancestry. This 
arrangement of origins, however, would seem to 
imply that the perfected feathers of Arduxopteryx and 
of modem flying birds had been attained independ¬ 
ently, unless it be assumed that modern birds 
branched at some point from the Archaeopteryx side- 
shoot. 
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A Constant Tetraploid Hybrid. —Digitalis pur¬ 
purea was originally crossed with D . ambigua by 
Gartner in 1849, In a paper by Mr. B. H. Buxton 
and the late Mr. W. C. F. Newton (Jour, of Genetics, 
vol. 19, No. 3) the hybrid is oompared with the 
parents. The leaf-shape of the two parents is very 
different, and tho length-breadth (* phyllic ’) index of 
the F t is intermediate, the flower characters showing 
features from both parents. Contrary to earlier 
counts, the haploid chromosome number is 28. Tho 
F t hybrid is intermediate and the F a is similar but 
larger, and cytological examination showod that the 
plants are tetraploid (2n=112). Very few of the F t 
plants produced seeds, the few viable pollen grains 
occurring as dyads following a division of all the 
chromosomes after failure to pair and undergo a 
reduction division, All plants resulting from open- 
pollination of the Fj were triploid and sterile. This 
is an additional case of a new polyploid form arising 
from a cross and breeding true. The cytological ex¬ 
amination makes it clear what has happened and why 
the hybrid must remain constant and be regardod as 
homozygous, although of heterozygous ancestry. 

Origin of the Rand Gold.— An important in¬ 
vestigation of the areal distribution of the pay 
streaks within the Main Reef group of gold-bearing 
conglomerates on tho Rand has recently been carried 
out by Leopold Reinecke, and his results and con¬ 
clusions appear in tho Trans. Geol. Soc. S . Africa, 
vol. 30, pp, 89-119 ; 1928. New criteria bearing on 
the genesis of the gold and the location of payable 
ore-bodies »n advance of mining operations havo been 
successfully established. It is concluded that the 
arrangement in plan of the pay-streaks in relation 
to tho folding, fracturing, and dyke - intrusion that 
has occurred since the banket was formed, definitely 
disproves the precipitation hypothesis and indicates 
that subsequent redistribution of the gold has been 
merely local. The origin of the gold as a stream- 
deposited placer is proved by the close relation 
between the highly payable belts and the linos of 
maximum currents deduced from the lenses of con¬ 
glomerate. The current lines form a braided pattern 
spreading out to the east, thus supporting Melloris 
deltaic hypothesis in its essential features, but tend¬ 
ing to show that the reefs should perhaps be alter¬ 
natively interpret ed as flood-plain deposits laid 
down at some distance from the sea. The coarse¬ 
ness of the reefs points to very unusual conditions 
of flooding, and Reinecke considers that the most 
likely agency for causing the requisite floods would 
be an ice sheet or glacier which could pick up alluvial 
gravels in tho foothills of a mountain range to the 
west and deposit a load of coarse debris far down the 
broad plain of a great valley. 

Geophysical Methods of Prospecting. —Prof* 
A. 8. Eve and Dr. D. A. Keys {U.S. Bureau of Mines, 
Technical Paper 420, 1927) have presented in simple 
language a general survey of modern geophysical 
methods of prospecting. Such a survey in the 
English language has long been overdue, and it is to 
be hoped that it will assist in some degree to remove 
much of the scepticism with which geophysical 
methods are regarded at the present day. By virtue 
of the very simple treatment afforded, this paper is 
hut an introduction to a rational and fundamental 
study of the subject, but the authqrs do not fail to 
indicate where necessary the difficulties of interpreta¬ 
tion, and the need for the employment of experienced 
geophysioists and geologists in this work. Only the 
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principal methods are discussed, namely, the magnetic, 
gravitational, electrical, and seismic methods, while the 
secondary methods, which have as yet been inade¬ 
quately tested, are enumerated, and the fundamental 
distinction between the purely scientific methods and 
the 1 psychological * methods, such as the divining 
rod, is aptly emphasised. It is to be hoped that the 
U.S. Bureau of Mines will continuo the issue of papers 
dealing with the different aspects of geophysical 
prospecting, and thus make available the vast amount 
of literature now widely scattered in places inacces¬ 
sible to the average student of the subject. 

The Tango (Japan) Earthquake of 1927.— 
The fourth volume of the Bulletin of the Earthquake 
Research Institute (Tokyo, 1928) contains seven papers 
on this important earthquake, the strongest felt in 
Japan since 1923. Of one of the most detailed 
accounts (pp. 159-177) by Messrs. N. Yamasaki and 
F. Tad a, a summary lias already been published 
(Nature, vol. 120, p. 907). Another account, by 
Prof. A. Imamura (pp. 179-202), adds several points 
of interest. In addition to the permanent displace¬ 
ments along the Oornura and Y a mad a faults, and 
for about ten miles westwards along the coast, a 
temporary elevation of about two or throe feet seems 
to have occurred along the coast about hours 
before the earthquake. Small sea-waves were also 
observed at several places, the water being first 
lowered by about 4 feet and then raised by the same 
amount above the normal level. General H. Ornura 
(p. 223) illustrates the results of the repeated tri¬ 
angulation of the district. Assuming that a pair of 
stations to the south were unchanged in position, it 
would seem that the horizontal dislocation is almost 
equally distributed on both sides of the Gomura 
fault. A slight counter-clockwise twist is also to be 
recognised ovCr the whole seismic area. Precise 
levellings made in April (II. Omura, p. 225) indicate 
that the western side of the Gomura fault and the 
northern Hide of the Yamada fault were upheavod 
and the opposite sides lowered by amounts increasing 
towards the faults. The levellings were repeated 
after the lapse of forty days, and these show that the 
changes revealed by the first series were increased 
in the immediate neighbourhood of the Gomura 
fault but diminished elsewhere. 

Neon Lamps.— According to a recent Daily Science 
News Bulletin , issued by Science Service of Washing¬ 
ton, D.C., a new neon lamp has been developed at 
Schenectady wjiicli employs an incandescent oathode 
in place of the cold cathode of the tubes used at present 
for illuminated signs. Elimination of the cathode 
dark space and cathode fall of potential in this way 
increases enormously the ratio of the light produced 
to the power supplied, and at the same time reduces 
the rate at which gas disappears under the influence 
of the discharge. No details of the design of the tube 
are given, and it will be particularly interesting to see 
how tho problem of preventing rapid disintegra¬ 
tion of the cathode by positive ion bombardment 
has been solved. The new light has been tested 
in fog on the Hudson River, and could be picked 
out from boats more readily than other lights in the 
vicinity. 

Pokro Prism Field Glasses. —The first binoculars 
embodying a Forro prism system were made under 
the direction of Prof. Ernst Abbe at the Zeiss works 
at Jena in 1893, and the manufacture of prism bin¬ 
oculars has been carried on continuously by the 
firm since that date. Developments in recent years 
have been directed mainly towards obtaining an 
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enlarged field of view and increased light trans¬ 
mission. The various models now being made by 
Messrs. Carl Ziess are illustrated and described in 
catalogue T 380, which has been recently issued by 
tho firm. In addition to the well-known models 
having object glosses of 24 mm. and 30 mm. respect¬ 
ively, and a magnification of 0 or of 8 and an apparent 
angular field or view of about 51°, there are wide 
angle instruments giving a magnification of 8 and a 
real field of view of 8*75 n , or an apparent angular 
field of 70°. There are also larger binoculars magnify* 
ing 10, 12, 16, and 18 times, with high light-trans* 
initting power, for use in sea and air navigation and 
for other special purposes. Corresponding to the 
majority of these glasses, monocular models are 
supplied for use with one eye and, for purposes in 
which an instrument of small size ana weight is 
required, a miniature monocular ( x 8) is included, 
the outside dimensions of which are 1 in. x in. * 
21 in. 

The Molecular Weight of TLkmocyanin.— 
Ha? mo cyan in is a blue pigment which is the respira* 
tory agent in the blood of certain lower animals (e.g. 
Mollusca, Crustacea, and Arachnida). In many ways 
it is analogous to haemoglobin, the respiratory pig¬ 
ment in the blood of higher animals, but the metallic 
constituent of hasmocyanin is copper* while that of 
hromoglobin is iron. Different kinds of heemoeyanin 
appear to exist, since specimens from different species 
diner in copper content. The Journal of the American 
Chemical Society for May contains an account of an 
investigation of the molecular weight of haemocyanin 
carried out by T. Svodberg and E, Chirnoaga. The 
material used was prepared from tho blood of the 
vineyard snail Helix pomatia t and the isoelectric 
point was found to be at pH 5 2. Both sedimentation 
velocity and sedimentation equilibrium methods gave 
a value of 5,000,000 ± 5 per cent for the molecular 
weight, while centrifugal experiments at a high speed 
of rotation indicated that all the molecules of ha?mo- 
oyanin were of equal weight and practically spherical 
with a radius of 12*1 x 10' 7 cm. The authors there¬ 
fore consider this protein to be a chemical in¬ 
dividual. 

The Preparation of Chloride-free Colloidal 
Ferric Oxide. —The stability of colloidal ferric 
oxide is usually explained by assuming that the 
ferric oxide particle (micelle) consists of x molecules 
of insoluble Fe*0* and y molecules of a soluble salt, 
known as the * solution link.’ If the ferric oxide sol 
is prepared from ferric chloride, some of the latter 
would act as the ‘ solution link ’ and the micelle 
would have the formula a?Fe a 0 8 . 2 /FeCi a . The removal 
of the chlorine by ionisation would account for the 
positive charge carried by the particle. In view of 
the widely differing values obtained for the iron- 
chlorine ratio of such colloidal solutions by numerous 
investigators, C. H. Sorum has attempted to obtain 
a constant ratio by carrying the dialysis to the ex¬ 
treme limit of completeness, and his results, which are 
described in the Journal of the American Chemical 
Society for May, are of considerable interest. It 
was found that stable ferric oxide hydrosols giving 
no reaction for chlorine could be prepared from ferric 
chloride. These sols remained uncoagulated even 
after dialysis at 90°-97° C, for five weeks* and were 
not precipitated after twelve months. In view of 
the fact that the amount of chlorine present was less 
than 0 0001692 gm. HC1 per litre* ana that great care 
was token to exclude other electrolytes, the * solution 
link * theory does not seem to aocount for their 
stability. 
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New Buildings at University College, Nottingham. 


already announced in Nature, the new build¬ 
ings of University College, Nottingham, are 
being opened by their Majesties the King and Queen 
on July 10. They form a worthy monument to 
Sir Jesse Boot, by wIiohc generosity they have been 
provided. They occupy a good position in the new 
University Park, and provide ample accommodation 
for a large Arts Department, for four of the main 
branches of science, and for the Department of 
Pharmacy; they also include a large assembly hall, 
a library, a refectory fitted with all modern require¬ 
ments, and commodious common rooms for men and 
women students. 

Chemistry Department. 

The Chemistry Department forms a ‘ T * shaped 
building and, with the exception of the basement 
stores and a room for large scale operations, com¬ 
prises two floors. In planning 
it two very important con¬ 
siderations have boon kept in 
mind : first, that the main 
laboratories should be amply 
supplied with daylight ami 
means of ventilation; and 
secondly, that the service 
store-room fehould be centrally 
placed and easily accessible 
from all parts. In accordance 
with these requirements four 
of the main laboratories are 
lighted both from above and 
from side windows and their 
walls are of white glazed tiles ; 
draught is provided for fume 
chambers and fume hoods on 
the working benches by means 
of numerous fans ; with these 
arrangements it would seem 
that even at busy times the 
atmosphere of the laboratories 
will not be unpleasant. The 
service and supply stores are 
centrally situated on the main 
floor, the former opening di¬ 
rectly into the largest labora¬ 
tory and being very conveni¬ 
ently placed for all the other important rooms. 
The main laboratory will accommodate about 80 
students at one time ; opening out of it are two 
smaller rooms, one of which is for physical chemistry. 
On the same floor there is another large laboratory 
for inorganic work, a lecture theatre which seats 
about a hundred, and a class room with accommoda¬ 
tion for about forty students ; lecture experiments 
for the theatre and class room will be got ready in an 
adjoining preparation room. The professor's room 
and chemistry staff room are also on this floor. 

The principal laboratory for organic chemistry, 
with working places for about thirty students, is 
on the floor above. Adjoining it are the professor’s 
laboratory and other small laboratories, followed by 
tb© Chemistry Museum—for minerals and specimens, 
and ending with a joint departmental Horary for 
physios and ohemistry. Each of the three larger 
laboratories has its own balance room leading out of it. 

Physics Department. 

The Physios Department is compact, the most 
frequented rooms being connected by short passages 
or stairs, The rooms are arranged thus: Workshop 
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on ground floor; lecture rooms, teaching laboratories, 
and store rooms on the first floor ; research labora¬ 
tories and professor’s room and staff room on the 
second floor, The lecture theatre contains aboql ono 
hundred seats, the steps of the seating rising from the 
lecture table on the isacoustic principle. The lecture 
lanterns are placed in front of the lecture tables and 
the screen is above the lectured, so that lantern ex¬ 
periments and slides can be seen by the audience to the 
greatest advantage. The laboratory teaching is done 
in four large rooms, of which the largest ha*i a floor 
space of 72 ft, by 3fi ft. Steady tables are obtained 
by fixing them either on basement walls or on outer 
walls of the building. The circuit supplies to all 
laboratories and lecture rooms include direct and 
alternating high tension current, low tension current 
by bare copper rods, gas, w T ater, steam, compressed 
air and exhaust. The research rooms are four in 


number, the largest having an area of 44 ft. by 28 ft. 
The workshop floor space, in two rooms, is 54 ft. by 
25 ft. In order to protect the rooms above from 
vibration and noise from the machinery in the work¬ 
shop, the shafting is carried, not on the ceiling of the 
workshop, but on a girder frame in the room, attached 
to the basement floor. The equipment includes four 
lathes, one of which is a Lorch-Schmidt, milling, 
shaping, and several drilling machines. A heavy lift 
connects the three floors of the department. 

The accommodation in this department should 
suffice comfortably for, say, 150 undergraduates and 
future post-graduate research students, as well as for 
research by members of the staff. 

Biology Department. 

The Department of Biology comprises a lecture 
room accommodating about eighty students and 
three main laboratories. Of these, the general 
laboratory, which will be used both by botany and 
zoology students, contains fifty-four working places, 
each fitted with a microscope cupboard and a 
drawer for books and instruments. The advanced 
laboratory will be used by senior botany students 
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(including post-graduates) and accommodates thirty 
workers. The third main laboratory is equipped for 
bacteriology, its fittings including a large culture* 
cabinet for the storage of stock cultures. A dark 
room and photomicrographic equipment is attached 
to this laboratory. Small research laboratories are 
provided for the head of the Department and members 
of the staff. 

In addition to the laboratories there is a teaching 
museum, the long window case of which is convertible 
into a working bench. Senior zoology students will 
work here, and provision has also been made for the 
storage and study of medicinal plants and specimens. 
A plot of land has been set aside for experimental 
field studies and plant houses in the grounds behind 
the department. 

Department or Geology and Geography. 

The Department of Geology and Geography 
occupies the ground floor in the back western wing 
of the new buildings. It is compactly arranged and 
is self-contained with an entrance of its own. Two 
largo elementary laboratories are provided for geology 
and geography respectively. A third spacious labora¬ 
tory is set aside tor tho combined use by advanced 
students in both subjects. In each of these rooms 
there will be the usual work benches and tracing 

The Aurora ant 

■TlHE two outstanding features that characterise the 
-l spectrum of the polar aurora are a set of four 
well-marked bands belonging to the first negative 
group of nitrogen, and a strongly dofined very narrow 
spectral line in the green, the wave-length of which, 
measured by Babcock with a Fabry and Perot inter¬ 
ferometer, was found to bo 5577-35 ± 0 005 A. Less 
important features are a set of bands belonging to the 
Becond positive group of nitrogen and a miscellaneous, 
and as yet unidentified, set of sixteen lines or narrow 
bands. The auroral green line, the identity of which 
was for long unknown, was shown in 1925 by McLennan 
and Shram to originate in gaseous atomic oxygen. 
This spectral line exhibits great variations in intensity 
with changing conditions of excitation. Helium and 
noon when mixed in excess with oxygen enhance the 
intensity of the line. Argon does the same thing, but 
to a much greater extent. In 1927, McLennan and 
McLeod established the identity of the oxygen green 
line with the auroral green line beyond question, 
through obtaining 5577*341 A. ± 0-004 A. for the wave¬ 
length of the former by the use of a Fabry and Perot 
interferometer. 

The region in which auroras generally occur in tho 
upper atmosphere has for its lower boundary a height 
of approximately 80 km., and for its upper limit a 
height of more than 400 km. Aurora occur with 
greatest frequency and brilliance at a height of 98 km., 
but they have been observed so high as 1000 km. It 
follows, then, that oxygen and nitrogen must be 
constituents of the earth’s atmosphere up to these 
great heights. Through the work of Campbell, Lord 
Rayleigh, Slipher, and others, it is now known that on 
any clear night in any latitude, the whole sky is 
glowing with a faint green light, which is mono¬ 
chromatic and has the same wave-length as the 
‘ green line * of the polar aurora. While the polar 
aurora appears to he excited by streams of electrons 
emitted by the sun from time to time, the green light 
of the non-polar aurora appears to originate through 
the action of some other agent. 

The presence of the first negative bands of nitrogen 

1 Abstract of the Bakerlan Lecture delivered by Prof. J. C. McLennan, 
P.R.8., before the Royal Society on June 88, 
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tables, together with adequate drawer accommodation 
for those geological collections which are in most 
frequent use and for maps of all kinds. There will 
also be glass-fronted wall cases for the exhibition 
of teaching series. The museum will be similarly 
equipped for the preservation and demonstration of 
more valuable exhibits. A room with seating accom¬ 
modation for nearly forty students has been set aside 
for lecture purposes, whilst a suite of smaller rooms 
is being furnished for such purposes as staff research 
laboratories, classroom, preparation room, dark¬ 
room, and store room. A wido corridor, whioh connects 
all these rooms, will be fitted with additional show 
cases, and with cupboards for the storage of wall 
maps. 

Pharmacy Department. 

* Tho Pharmacy Department consists of a large 
dispensary, a class room, and a model manufacturing 
laboratory, and shares with the Biology Department 
a laboratory-museum for pharmacognosy. The manu¬ 
facturing laboratory is fitted with steam-heated 
copper pans, vacuum and fractionating stills, ovens, 
etc., and electrically-driven drug grinding machinery. 
An enclosed portion of this laboratory is devoted to 
apparatus used in testing, such as a polarimeter, 
refraetometer, microscopes, and balances. 

its Spectrum . 1 

in the spectrum of the aurora connotes an 1 excitation 
potential * of 19-6 volts, while the absence of any 
nitrogen bands in the spectrum of the non-polar aurora 
imposes an upper limit of 12-6 volts for the ‘ excitation 
potential ’ of tho oxygen-auroral green line. With 
such * excitation potentials ’ applied to oxygen, the 
only wave-lengths, with two doubtful exceptions, other 
than X5577-341, known to originate in atomic oxygen, 
that could be emitted, lie too far in the ultra-violet or 
in the infra-red to appear in spectrograms taken 
hitherto of the auroral light. 

The theoretical spectral term scheme formulated for 
atomic oxygen provides for two low metastable states, 
namely, and l D v in addition to the normal 8 P 0I * 
levels. The recent work by Bowen on spectra of 
nebulas makes it clear that so-called ‘ metastable 
states 1 are but states of long mean life, and that 
provided tho gases involved are at a sufficiently low 
density, one may expect emission of radiation, corre¬ 
sponding to transitions between levels ordinarily 
designated as metastable. In suoh transitions it will 
be noted that the electronic azimuthal quantum- 
number selection rules must necessarily be violated. 

Under similar density conditions it is clear, from 
Bowen’s work, that transitions are to be expected in 
whioh the inner quantum number selection rules also 
may be violated. In an investigation recently carried 
out by McLennan, McLeod, and Ruedy, photographs 
were obtained with a powerful eohelon spectrograph 
of the magnetically resolved components of the 
auroral green line. The structure was shown to be 
that of a normal Zeeman triplet, and this result, 
combined with other evidence available, goes to show 
that the transition l D % is the one that gives rise 

to the auroral green line. 

In an attempt to learn something of the agent 
responsible for the emission of the auroral green light 
from clear night sky, several scries of observations 
were recently made by McLennan, McLeod, and Ireton, 
on the intensity of light received from the zenith in the 
course of a single night. In this investigation two 
lines of procedure were followed. In the one case 
several spectrographs of high light power were con¬ 
structed and usea to photograph the green line at 
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intervals throughout the night; in the other ease, a 
continuous record of the intensity was obtained by 
means of a filter and slit moving over a photographic 
plate. With the most efficient of the spectrographs 
used, it was found possible to obtain satisfactory 
spectrograms of the green-line radiation from the 
night sky with exposures so short as 30 minutes. 

By co-ordinating all the results obtained during a 
period that included observations on nine consecutive 
nights, it appears that from sunset onwards there is a 
gradual increase in the intensity of the auroral light 
from clear night sky. The intensity reaches a 
maximum at about an hour after midnight, and from 
that time onwards until sunriso it gradually lessens. 


Haddock Biology. 

N Fisheries, Scotland, Set. Invest 1927, 111. 

(January 1928), Dr. Harold Thompson con¬ 
tinues his account of recent investigations into the 
economy of the haddock fisheries. In this paper he 
deals particularly with the haddock of the north¬ 
western North Sea, including the Moray Firth, the 
bight on the east Scottish coast (Buehanness-Fife 
Ness) and the Firth of Forth. 

Two matters are of special interest, For the first 
time on record, living haddock marked and released 
were recaptured. The haddock is a delioate fish to 
handle, and efficient implements of capture, such as 
the trawl, damage the fish beyond hope of recovery. 
Thus it is necessary to employ the tedious method of 
hand-lining for securing the specimens to be marked. 
A total of 1112 fishes were marked and released 
at different times during the years 1923-27. Of 
those, only 57 were recaptured, mostly within three 
months from liberation. It is thus seen that large 
numbers of haddock would require to be marked to 
secure a fair number of returns, especially of fish 
absent more than three months. 

In his extremely interesting study of the fluctua¬ 
tions in the annual recruitment of haddock stock by 
new brood, Dr. Thompson demonstrates that there 
are great differences in the number of surviving 
brood haddock during a series of years. In the 
extreme case in the North Sea, the numbers contri¬ 
buted in a specially good survival year may be 
twenty-five times more than those of an unusually 
poor year. Natural variations of this order, occurring 
at source, place the question of 1 fishing out * or 
* overfishing * in a now light. 

The experience of recent years has boon that, pro¬ 
vided that a cycle of good to moderate brood years 
is experienced, the severe pruning effect of the 
fisheries is more than counterbalanced. On the 
ether hand, a succession of f>oor to moderate years 
inevitably leads to an outcry on account of the 
scarcity of haddock, and at such times attacks are 
mode on the present-day methods and intensity of 
fishing, Since the War there has been in the North 
Sea an example of both a poor and a good cycle of 
brood years. Thus, the years 1921 and 1922 pro¬ 
duced a pair of broods almost negligible in numbers, 
and the years 1923 to 1926 good, or at least 
moderate, broods. In 1922, 1923, and the first part 
of 1924 the haddock catches in the North Sea 
dwindled away to an unprofitable point, but from 
the latter port of 1924, when the splendid 1923 brood 
had reached a marketable size, the average catch per 
unit of time kept mounting up until the winter of 
1926. Since then, however, the average catches in 
the North Sea generally have tended steadily to fall 
*o a more regular level, but to increase in the area 
north-west of Scotland. The main cause of this 
fluctuation was th© gradual elimination of the prolific 
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and widely distributed 1923 brood, together with its 
normal movement towards the north and west, which 
are the localities where the haddock makes its chief 
home in later life. The broods of the succeeding years 
1924 to 1926 were not capable of maintaining the 
increased average catches occasioned by the 1923 
brood. 


The Public Library System of the 
United States. 

■N the year 1926, with tlie assistance of the Carnegie 
United Kingdom Trustees, a visit was paid to 
the jubilee conference of the American Library 
Association by a representative body of British 
librarians. The observations of six of these were 
published by the trustees last year under the title 
“ Some Impressions of the Public Library System of 
the United States of America.” The value of this 
report induced the trustees to invite two other 
British librarians. Miss K. 13. Overbury and Dr. 
E. E. Lowe, to attend last year’s annual conference 
of the American Library Association, held in Toronto. 

As the American public library system is probably 
more developed than that of any other country 
of the world, this account of a pilgrimage among 
American libraries? cannot fail to be of interest to 
librarians in England. The publication is confinod 
to aspects of the subject which were not treated at 
length in the earlier report. 

In the United States, the public libraries are 
definitely considered as part of the educational 
machinery of the country. Tt is evident that a 
rapidly growing nation, with a large immigrant 
population of all nationalities, must uso every means 
of educating its now citizens rapidly. Tho public 
library service is a ready and efficient means of 
accomplishing this object. Consequently, work with 
the schools and children is probably more developed 
in the United States than elsewhere; although, of 
course, this may he due in part to the preponderance 
of women librarians, and their natural regard for 
children. Collections of books for children are sent 
to schools by a large majority of the libraries. In 
many libraries tlioro is a well-appointed children’s 
room with a specially trained librarian. Children 
come to the library room in groups for a library 
hour under supervision. Stories are told and book- 
talks given. This story-hour has been the cause of 
considerable discussion, and librarians have been 
divided in opinion as to tho value of the service. It 
continues, however, to bo developed. 

A particular feature of the progressive libraries 
in America is the number of tho staff, which is very 
much greater than is provided in Great Britain. 
Excellent provision is made for their accommodation 
and comfort; one library has a luxurious lavatory 
with five baths and hot-air blasts for drying, instead 
of towels. 

Another speciality are the numerous well-organised 
travelling libraries, like those of Samuel Brown in 
Scotland from 1817 to 1836. Book vans in the 
States serve isolated communities, which are too 
small to have a branch or deposit station. The vans 
have 4 stops * in various sparsely populated districts 
and also visit houses. A valuable feature is the 
social side of the work. Miss Overbury recounts a 
humorous ocoasion when the librarian, who had left 
books on poultry for the farmer’s wife, inquired after 
the chickens and whether the books, had been useful; 
the farmer replied favourably, adding, “ My wife 
reads tho books and I look after the poultry.” 

S. C. B. 
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University and Educational Intelligence. 

Camhkidok.—D r. H. S. Cars]aw has been elected 
to a supernumerary fellowship and Dr. E. C. Stoner 
to a research fellowship at Emmanuel College. 
Dr. H. Godwin haw been re-electod to a research 
fellowship at Clare College. Dr. P. I. Dee has been 
elected to a Taylor research fellowship at Sidney 
Sussex College. Mr. G. F. C. Gordon, Trinity College, 
and Mr. L. G. P. Thring, Trinity College* have been 
reappointed as superintendents of the engineering 
workshops and drawing office respectively, 

J. D. Solomon, Trinity College, has been awarded 
the Darkness scholarship in geology, and K. M. N. 
Paterson, Newnhftm College, has been awarded the 
Wiltshire Prize in geology. The Frank Smart prizes 
in botany and zoology have been awarded to S. Clay, 
Emmanuel College, and J. 13. Harman, St. John’s 
College, respectively. 

Durham. —The following appointments have been 
made in the Durham division of the University of 
Durham: Mr. J. A, Chalmers has boon appointed 
lecturer in physics in succession to Dr. R. K. Wchofield, 
who is joining the staff of the Roth&msted Experi¬ 
mental Station. Mr. Chalmers went from Highgate 
School with a Foundation Scholarship to Queens’ 
College, Cambridge, where lie obtained first class 
honours in physics in Part 2 of the Natural Sciences 
Tripos in I92(S. Ho has since been a demonstrator 
in the Cavendish Laboratory. Miss E. Marion 
Higgins has been chosen to fill a lectureship in botany 
which was vacated by Dr. Elsie Phillips on her 
marriage. Miss Higgins is a graduate with first class 
honours in botany of the Royal Holloway Collage, 
London, and hnjs for two years been a demonstrator 
and research student in the University of Liverpool. 
She has published papers dealing with marine algo- 
logy. 

A new Department of Geography has been created 
in the Faculties of Arts and Science. Mr. Gordon 
Manley, who has been made lecturer in geography, 
graduated from Caius College, Cambridge, with first 
class honours, and with distinction in climatology in 
Part 2 of the Geographical Tripos. At Cambridge 
he worked on gaodetical problems under Sir G. Lenox- 
Conyngham. He was a member of the Cambridge 
Arctic Expedition to Greenland in 1920, and conducted 
pendulum observations there. Since 192(1 he has 
been assistant lecturer in geography at the University 
of Birmingham. 

Edinburgh. —At the graduation ceremonial on 
Thursday, June 28, the Honorary Degree of Doctor 
of Laws was conferred on, among others, Sir John 
Rose Bradford, president of the Royal College of 
Physicians, London ; Prof. F. G, Donnan, professor of 
general chemistry in the University of London; 
Prof. J. Cossar Ewart, professor-emeritus of natural 
history in the University of Edinburgh; Dr. R. A. 
Fleming , president of the Royal College of Physicians, 
Edinburgh ; Dr. G. L. Gulland, professor-emeritus of 
medicine in the University of Edinburgh; Mr. J. A, 
Hood, founder of the James A. Hood chair of mining 
in the University of Edinburgh ; Mr. H. 8. Wellcome, 
founder of the Wellcome Research Laboratories at 
Gordon College, Khartoum, and of the Wellcome 
Bureau of Scientific Research, and the Historical 
Medical Museum, London ; Prof. Niels Bohr, pro¬ 
fessor of theoretical physics at- the University of 

Copenhagen. 

The Degree of Doctor of Science was conferred on 
Mr. E, T. Copson, for a thesis entitled “ (a) Some 
Problems in the Theory of the Partial Differential 
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Equations of Mathematical Physics; (6) Some 

Applications of Holder’s Inequality ” ; Mr. J. W. 
Donaldson, for a thesis entitled “ The Heat Treat¬ 
ment, Volume Changes, and Thermal Conductivities 
of Grey Cast Iron between 15° and 600° 0.” ; Dr. J* 
A. Hawkins, for a thesis entitled “ A Gasometrio 
Method for Determination of Reducing Sugars, and 
its Application to Analysis of Blood and Urine ” ; 
Mr. A. R. Urquhart, for a thesis entitled “ The 
Adsorption of Water by Cotton.” 

Oxford.— -At the Enctenia on Juno 27, the degree 
of D.Sc. was conferred on Lord Melchett of Landford. 
In liis Latin speech introducing Lord Melchett, the 
Public Orator alluded to his advocacy, both theo¬ 
retical and practical, of scientific research in its 
bearing on useful ends. 

^ In h Convocation held on June 29, Viscount Grey 
of Fallodori was admitted and installed as Chancellor 
of the University, in succession to the late Viscount 
Cave. The speech of the Public Orator, in welcoming 
the new Chancellor, contained an apt reference to his 
skill in ornithology, and, with a glance at his literary 
and piscatorial pursuits, a classical play on the words 
“ inusflo ” and 14 muse®.” 

8t. Andrews. —In accepting the resignation of 
Prof. J. A. C. Kynoch from the chair of midwifery in 
the University, on his having reached the age limit 
as one of the visiting medical officers of the Dundee 
Royal Infirmary, the University Court records its high 
appreciation of the services rendered by him as the 
occupant of the chair for a period of thirty years, 
and as Dean of the Faculty of Medicine from 1909 
until 1920. 

Dr. George Forbes has presented to the University 
the books forming the library of his father, the late 
James David Forbes, for twenty-seven years professor 
of natural philosophy in the University of Edinburgh, 
and for nine years, until his death in 1808, Principal 
of the United College of St. Salvator and St. Leonard 
in the University of St. Andrews. 

The degree of D.Sc. has been conferred upon the 
following : N. M. S. Langlands, for a thesis on experi¬ 
ments on binocular vision; W. Saddler, for a thesis 
on form theory with its associated geometry ; R. F. 
Thomson, for a thesis on dyestuffs and optically active 
bases. 


Mr. F. W. Anderson, a graduate of Leeds, has been 
appointed assistant lecturer in zoology and geology 
at University College, Southampton. 

Of the summer vacation courses for teachers in 
England, those arranged by the Education Committee 
of the West Riding of Yorkshire, to be held at 
Bingley on Aug, 1-15, are noteworthy for the wide 
range of choice of subjects offered. The programme 
comprises eleven courses in all, including one, con¬ 
ducted by Dr. H. W. T. Wager, on 44 The Teaching 
of Nature Study,” intended to give guidance in the 
teaching of natural history in schools. Biological 
theory will be dealt with and the relation of biology 
to instruction in health will be discussed. The time¬ 
table is so arranged that students following this or 
any other of the special courses will be able to attend 
also a general course on matters of current interest 
in education, inc’uding, “The Library and the 
School,” “The Modem or Central School,” “Voca¬ 
tional Guidance,” “ School Journeys,” “ The Doctor 
and the Teacher,” and 14 Drama and the School.” 
Simultaneously, courses in physical training and swim¬ 
ming will be given in the neighbouring town of 
Ilkley. 
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Calendar of Customs and Festivals. 

July 5- 

St. Mod wen, also known by many other names, such 
sb Monynna, Moninia, Moduenna, Nodwenna: a saint 
probably of the ninth century. Of royal Irish birth, 
she is said to have ministered in Ireland, England, 
where she is associated particularly with Burton-on - 
Trent and the island of Andresey (otherwise the Isle 
of St. Andrew, to whom a shrine there was dedicated), 
and Scotland, especially at Stirling and Gallo¬ 
way, where she built throe churches. She is also 
reputed to have made three pilgrimages to Rome, 
one when well over the age of one hundred years. 
The multiplicity of her names, and the peculiarities of 
the records of her missionary journeys and pilgrimages, 
have led to the suggestion that three saints, one for 
Ireland, one for Scotland, and one for England, have 
been confused. Her connexion with Saint Brigit and 
with a retinue of nuns who accompanied her wherever 
«he went, suggests that, like that saint, her legend has 
grown by accretions reminiscent of a pagan deity, and 
that the cult of this goddess was localised at many 
places in the three countries, or that the acts of the 
saint incorporate three separate deities in a synthetic 
personality. She is sometimes identified with St. 
Etain, Edania, Etavin, or Heidin, of Tumba, Co. Ros¬ 
common, also venerated on this day. The grave of the 
latter lay near the ruins of her church, while near a 
church called Killoscoban was a well sacred to her, to 
which many resorted for spiritual comfort and the 
healing of disease. 

July 7 . 

Our Lady of Chartres.— On this day is observed a 
festival in honour of the Virgin Mary at Chartres, tho 
oldest and most important shrine of the Virgin in 
France. This is generally held to have been originally 
a pagan cult of the Gauls. A primitive wooden image 
of the deity and child, which was later identified with 
Our Lady, was an object of great veneration in the 
Cathedral until it was burned during the French 
Revolution. Another relic, however, still remains, the 
Veil of the Virgin, presented to the Cathedral by Charles 
the Bald in 876. It had been given to Charlemagne 
by the Empress Irene. The Veil is exposed at rare 
intervals only, the last occasion being in 1027, when 
the tenth centenary of the building of the crypt by 
Bishop Fulbert was celebrated. The last occasion 
previously was 1876, on the one thousandth anniversary 
of the gift of the relic. 

July 9 . 

At Wolverhampton on this day, the eve of the great 
fair, which in the time when the wool trade flourished, 
was a great resort of wool merchants, a procession took 
place in which men in antique costume, musicians, 
peace officers, and many of the prominent inhabitants 
took part. The fair lasted eight days by the charter, 
but seems to have been prolonged to fourteen. It was 
finally discontinued by the Lord of the Manor. It is 
an interesting example of a local celebration which 
had, through commerce, grown to national or, owing 
to the relations of the wool trade with Flanders, even 
to international importance. Antiquarians have at 
different times suggested various explanations of the 
procession, some connecting it with the necessity of a 
town guard to keep order, which would make it an 
analogue of the setting of the watch in London and 
elsewhere ; others have regarded it as a survival of the 
Corpus Chriati celebration. 

July to. 

St. Etto (seventh century).—An Irish missionary 
saint, known in French as Z6. He passed over to 
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France and made pilgrimage to Rome, finally settling 
in the diocese of Cambrai. He is held in great 
veneration by the peasantry, and at Liesses a great 
festival with processions is hold annually in his honour 
on .July 10. Near Dompierre there is a fountain of 
Z6. Among the peasants he is invoked for the cure of 
diseases and the prolongation of life, as well as to £ vert 
distempers from the cattle and other animals. 

July 13 . 

Ht. Ernon or Ahnky of Enniskoon, partly in Co. 
Louth and partly in Co. Cavan, where Ins fostival was 
celebrated on this day and stations performed at a 
holy well now dried up. There was also a large block 
of stone outside the church, on which, significantly, the 
Holy Mass used to be celebrated at times of persecution. 

July 15 * 

St. Swithin’s Day, actually falling, according to 
calendrical reckoning on July 2 , is usually regarded as 
tho fifteenth day of the month. Some parish accounts, 
which record expenditure by the churchwardens, in¬ 
dicate that on this day a form of celebration must have 
taken place, although no other record appears. Ac¬ 
cording to widespread popular belief, rain on this day 
will be followed by rain for forty days. Reference to 
this belief as current among husbandmen is made by 
Ben Jonson in “ Every Man in his Humour ” and 
there are numerous other references in literature which 
show that it is a popular belief of long standing. 

Tho traditional origin of the superstition is that St. 
Swithiri, bishop of Winchester, who died in 865, was 
buried in the open churchyard at his own request. 
Many miracles were wrought at his tomb, and the 
monks, therefore, on Ins canonisation wished to honour 
him by moving his body to the choir of the church. 
Tho removal was to have taken place in a solemn pro¬ 
cession on July 15, but it rained so violently on this 
and tho succeeding forty days that the removal was 
abandoned, and instead a chapel wan erected over tho 
grave. The fact is, however, that the site of his grave 
was forgotten until the tenth century and his relics 
were translated to the Cathedral church in 071, and 
in 1093 removed to the present church, founded in 
1079. 

On several occasions in the year forecasts of the 
weather are based on its character on a particular day 
or a particular season. Some aro traditional experi¬ 
ence, such os the prognostication of the weather in the 
coming year from the direction of tho wind on Now 
Year’s Eve, or the belief that a mild clear New Year's 
Day foretells hard weather up to May. In the High¬ 
lands of Scotland a fine Shrovetide is said to bring a 
foul Easter. On the other hand, some such prophecies 
suggest ft magical or religious basis. The belief in the 
power of spirits in the twelve days preceding Epiphany, 
which in a more refined form becomes a conception of 
their peculiar sanctity, underlies tho idea that each of 
these days foretells the weather in (me month of the 
year. Other saints* days and festivals are associated 
with forecasts of weather, and usually for the period of 
forty days following, for example, the duration of the 
classical Halcyon Days, when the kingfisher sat on its 
nest, St. Vincent, Jari. 24 ; St. Paul, Jan. 25 ; Candle¬ 
mas or the Purification of the Virgin; St. Processus and 
St. Martinian, July 2 ; St, Martin, July 4 ; as well as 
St. Swithun. Tho German custom of casting the 
image of the saint into a river, recorded on St. Paul’s 
day (see under Jan. 25, Nature, Jon. 21, p. 121), 
suggests that this association probably arose from 
some rain-bringing ceremony or invocation similar to 
those which take place at the tombs of Moslem saints 
(Westermarck, “Ritual and Belief in Morocco,” pp. 
244 sqq .). 
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Societies and Academies. 

London. 

Royal Society, 1 June 21.—E. S. Semmens : The 
selective photo-chemical action of polarised light (Part 
3). Well-washed potato starch grains, in distilled 
water, disintegrate under the influence of a Tyndall 
beam of light, polarised by the colloidal particles of 
diastase, contained in an outer vessel. The stages of 
hydrolysis bear a strong resemblance to those formed 
under ordinary diastutic action, suggesting that the 
polarisation of the incident radiation of heat or light is 
an important factor in tho action of colloidal catalysts. 
As catalytic action takes place at surfaces, the possi¬ 
bility of some correlation between the constant plane 
of vibration of tho radiation and the definitely orient- 
ated force fields or electron orbits of the molecular 
surface layers is indicated. 

W. R. Brode and R. A. Morton : The absorption 
spectra of solutions of cobalt chloride, cobalt bromide, 
and cobalt iodide in concentrated hydrochloric, hydro- 
bromic, and hydriodic acids. The principal absorp¬ 
tion band of cobalt chloride in concentrated hydro¬ 
chloric acid was shown previously to consist of six 
superimposed component bands. The frequencies of 
the maxima of these bands, and also of bands in 
the blue and green regions, are always, within the 
limits of error, integral multiples of 12*28/. Cobalt 
bromide in concentrated hydrobromic acid gives 
similar bands. Corresponding bands of the chloride 
and bromide systems are given by the use of tho same 
integers, but with fundamental frequencies of 12*28 
and 11*70 respectively. Cobalt iodide in hydriodic 
acid also shows banded absorption, the frequencies 
of maximum absorption being integral multiples of a 
fundamental frequency of 10 * 79 /. 

X. M. Lowry and G. G. Owen : The mechanism of 
chemical change. ( 1 ) Promotion and arrest of the 
mutarotation of tetra-acetylglucose in othyl acetate. 
Solutions of tetra-acetylglucose in dry ethyl acetate 
have been prepared which were sufficiently pure to 
show no change of rotatory power during a period 
of several hours. Tho addition of a drop of water 
does not initiate mutarotation, but a rapid change is 
induced when a drop of dilute acid or alkali is added ; 
tho mutarotation curves are, however, inflected 
instead of unimolecular, as if tho action hod been 
resolved into two consecutive stages. Since tho 
action of alkali was the same when the polarimeter 
tube was rinsed with tho solvent and refilled with a 
second sample of the clean dry solution, it appears 
possible that these inflected mutarotation curves 
are characteristic of surface action, whereas the 
normal unimolecular curves are developed by homo¬ 
geneous catalysis. 

C. H. Gibson and C. N. Hinshelwood : The homo¬ 
geneous reaction between hydrogen and oxygen. The 
combination of. hydrogen and oxygen at temperatures 
between 500“ and 600° C. has been studied by a static 
method. Above 500“ a homogeneous reaction comes 
into play. The reaction is markedly accelerated by 
steam, but also by gases such as helium, nitrogen, and 
argon. The results can be interpreted by assuming 
reaction chains propagated through the gas, These 
chains are broken by de-activation of molecules in a 
heterogeneous reaction at the walls of tho vessel, and 1 
lengthened by inert gases, which increase the time 
during which molecules escape contact with walls, 
Tho order of effectiveness of various inert gases can 
be correlated with diffusion coefficients. 

H, Glauert: The characteristics of a Karman 
vortex street in a channel of finite breadth. The 

1 Continued from Vol. 121, p. 1042, 
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theory of the drag due to the formation of a vortex 
street behind a body has been developed by Karman, 
and is now extended to tho case where the breadth 
of the vortex street is not more than one-sixth of the 
breadth of the channel. The formula obtained for 
the drag of the body is similar to that given by 
Karman and involves two parameters which must be 
determined experimentally. By means of certain 
assumptions it is possible to predict the constraint 
of the channel walls in terms of the flow in an un¬ 
limited fluid. These assumptions are valid for bodies 
of bluff form only. 

K. R. Rao and A. L. Narayan ; On series in the 
spark spectra of germanium. To aid in the identifi¬ 
cation of the important groups of different stages of 
ionisation, the spark spectrum of the element under 
^different conditions of excitation has been photo- 
'graphed from \6500 to X2080, and measured with an 
accuracy of about 0*05 A. About eighty lines of 
germanium have been analysed. The spectrum of 
Ge II has been almost completely analysed. In the 
spectrum of Ge III, series of sharp and diffuse triplets 
have been detected, converging to a common limit. 
Sories in the spectrum of Ge IV have been extended 
to the region of long wave-lengths, members of the 
secondary series being found. 

N. K. Adam : The structure of thin films (Part 11). 
With the object of moosuring tho cross-section of the 
benzone ring, in the plane of the ring, the behaviour 
of various derivatives of resorcinol and phlorogluchiol, 
with long chains in the ring, has been studied ih the 
monomolecular surface films. The main object has 
not been attained, sirico no substances could be found 
which formed films in which the benzene ring was 
both lying fiat on the water and packed closely 
against the rings of neighbouring molecules in a 
similar position. The hydroxyl groups iri the ring 
seem to increase the attraction of one ring packed 
face to face on another, and this increase is more 
important for orientation than the increase in the 
attraction for the water, caused by the hydroxyl 
groups. In the case of compounds with a resorcinol 
group at each end of a long chain, which form gaseous 
films, cohesional corrections to the gas laws are 
diminished by acetylating the hydroxyl groups, and 
the area of the molecule is increased, confirming the 
view that tho molecules lie flat in the gaseous films. 

E. Newbery : Metal overvoltage measurements with 
tho cathode ray oscillograph. Experiments on metal 
deposition with the aid of the cathode ray oscillo¬ 
graph Bhow that overvoltage and transfer resistance 
do not occur unless a gas is being liberated at the 
electrodo. Hydrogen is always deposited along with 
metal when the metals of the iron group are separated 
electrolytically from pure solutions of their respective 
salts, and this gives rise to hydrogen overvoltage at 
the cathode. This exceptional behaviour is probably 
due to hydration of the ions of these metals. 

G. B. Bandopadhyaya : Photoelectric effect of soft 
X-rays. The number of photoelectrons liberated 
from twelve different elements under soft X-rays 
from a copper target has been measured with a special 
quartz tube. The relative photoelectric sensitive¬ 
ness is of same order os observed under ultra-violet 
light. From the critical potentials it is inferred that 
under soft X-rays by far the greater number of 
photoelectrons come from the valency orbit, or from 
orbits very close to it, and have energies below 10 
volts. 

A. Caress and E. K. Rideal: On the chemical re¬ 
actions of carbon monoxide and hydrogen after 
collision with electrons. The decomposition of carbon 
monoxide into carbon and oarbon dioxide (also some 
suboxide), and its union with hydrogen to form 
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formaldehyde (and polymers) under excitation by 
eleotrpn impact have been examined. Hydrogen 
atoms produoed by thermal dissociation react directly 
with carbon monoxide molecules, and also react witn 
enhanced efficiency with carbon monoxide positive 
ions. This increase in reactivity is attributed to 
either a chain or a cluster mechanism. Hydrogen 
molecules react with carbon monoxide positive ions, 
but more readily with ions excited to the 2 a & level ; 
the reaction products have been obtained in quan¬ 
tities sufficient for chemical tests. 

F. P. Bowden and E. K. Rideal : The electromotive 
behaviour of thin films. (Part 1) Hydrogen, A quan¬ 
titative investigation of the changes of electrode 
potential at the surfaces of metallic cathodes during 
the electrolytic deposition and removal of very small 
quantities of hydrogen show that the electrode 
potential is a linear function of the surface con¬ 
centration of the hydrogen, and the potential of the 
polarised cathode depends only on the truo surface 
concentration of the added hydrogen, ami is inde¬ 
pendent of the nature of the underlying metal. 
Apparent differences observed are due to differences 
in real areas of cathodes. The amount of hydrogen 
deposited is small, sufficient to form 1 /3000th of an 
atomic layer, causing a change of 100 millivolts in 
electrode potential. The results can be explained on 
the assumption that electrode potential is due to 
electric doublets on its surface, tho electric moment 
of these doublets being that of a proton and electron 
separated by a distance equal to tho diamoter of the 
hydrogen atom. (Part 2) The areas of catalytically 
active surfaces. The real area of cathode surfaces has 
been evaluated by measurement of amount of de¬ 
posited hydrogen required to raise the potential by 
a definite increment. The real area of metal sponge, 
such as platinum black, may easily attain a value 
two thousand times its apparent area. The real 
area of a sand-papered metal is about ten times its 
apparent area, and nickel activation by alternate 
oxidation and reduction causes an increaso of nearly 
fivefold. Rolling reduces real area. Specific cata¬ 
lytic activity of various metals differs widely, but 
for any one metal specific activity of the surfaces 
only suffers small variations by chemical or thermal 
treatment. Violent mechanical treatment, such as 
sand-papering or rolling, causes marked increase in 
activity. 

W. Payman : The detonation wave in gaseous 
mixtures and the pre-detonation period. An experi¬ 
mental method has been developed for photographing 
the invisible shock or compression waves sent out 
through a gas mixture on detonation of a solid or 
gaseous explosive in contact with it. The effect of 
position of point of ignition on initial movement of 
the dame in a closed tube has been examined ; the 
observed retardation of the flame seems to occur 
simultaneously with the break-up of flame front into 
two separate portions moving in opposite directions. 
Visible evidence has been obtained of the movements* 
of the hitherto invisible compression waves. These 
are not due to the spark, as has been previously sup¬ 
posed, the spark-wave being comparatively feeble. 
The compression waves travel at speeds much greater 
than that of sound in the gaseous medium through 
which they are passing, and appear to bo due to 
renewed chemical activity of some kind behind the 
flame front. Similarly, the detonation wave appears 
to have its origin behind the flame front. 

G, P. Thomson : Experiments on the diffraction of 
oathode rays. (2) Further experiments on tho diffrac¬ 
tion of cathode rays by films of aluminium, gold, 
and platinum show very close agreement with the 
de Broglie wave theory. Deflexion in a magnetio 
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field shows that the diffracted rays have the same 
velocity as the undeflected rays within 1 per cent. 
A large number of diffraction rings can be seen when 
a magnetic field is used, which is analogous in ite 
action to tho achromatising effect of a prism on 
Newton's rings. The rings are all of the sizes pre¬ 
dicted by the wave theory from the crystal structure. 
From the observed resolving power tho minimum 
number of waves in a train is about 50 for the beam 
of cathode rays used. 

R. Ironside : The diffraction of eftthodo rays by 
thin films of copper, silver, and tin. The patterns 
are like those got in X-ray powder analysts, consisting 
of a series of concentric rings, with modifications. 
These patterns may be interpreted on the de Broglie 
hypothesis by considering an electron as a group of 
waves, and only by this theory has an explanation of 
the phenomena been derived. There is a discrepancy 
of 1 per cent between the cathode ray and X-ray 
methods of determining the crystal spacing. Accord¬ 
ing to theory, tho product of the diamoter of a given 
ring in the pattern due to a given metal and the 
square root of the voltage used in producing it should 
be constant (except for \ per cent relativity correction 
for each 10,000 volts) ; tho data derived from the 
experiments satisfy this test. 

A. Reid : The diffraction of cathode rays by thin 
celluloid films. A probable structure for the films is 
derived ; the experimental results agree with those 
predicted by the de Broglie theory. 

W. E. Curtis and W. Jevons : Tho Zeeman effect in 
the band spectrum of helium. The Zeeman effects in 
two regions of the helium band spoctmm have boon 
investigated in fields up to 20,000 gauss with an 8 -ft. 
concave grating (third order) and a Fabry-Perot 
1-cm. etalon. Resolution of tho magnetic com¬ 
ponents has only been effected in one case, but a 
great many instances of broadening havo been ob¬ 
served ; somo information as to the polarisation of 
tho components has been obtained by moans of a 
double-image prism. In the case of those bands 
whioh aro due to transitions between £ and P elec¬ 
tronic states, the results are completely in accordance 
with theoretical predictions. In the case of another 
band, details of which have not been previously 
published, the effects are relatively largo tfiroughout 
both Q and H branches (tho P branch being too woak 
to observe) and they show similar polarisations. The 
final state of this band is known to bo tho 2 P electronic 
state of the ortho-lie 2 molecule, but the relation of 
the initial electronic state to tho known term sequences 
of He 2 is not clear. 

B. F. J. Schonland : The scattering of cathode rays. 
The author’s recent cathode-ray scattering experi¬ 
ments aro not suitable as an adequate test of the 
relativity correction to tho orbit of a -particle 
deflected by an atomic nucleus, owing to the effoct of 
radiation and of the spiral form the orbit may take. 
An estimate is made of tho amount of scattering to 
be expected, which is in fair agreement with that 
observed. 

VlKNNA. 

Academy of Sciences, Fob. 2.-—A. Muller : A 
convenient preparation of 1 , 4 -dioxy-n-butane (tetra- 
mothylene-glycol) and 1, 4-dibrom-rt-butane.-—E. 
Rons and E. A. W. Schmidt: A method of producing 
highly concentrated polonium preparations. Distil¬ 
lation of a gaseous polonium compound in the presence 
of a collecting metal.—E. Bussecker : Volatility 
curves of radium-G T and -2? deposited on gold by 
single and double recoil. A possible alloy between 
the active deposit and the gold leaf substratum.— 
H. P. Cornelius and M. Furlani-Cornelius : Report on 
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geological investigations on the Insubric line between 
the Tessino and the Tonale pass. 

Feb. 9.— E. Gebauer-Flilnegg and E. Riess : The 
course of oxidation in aryl-sulpho-aryl ides.— E. 
Gebauer-Ftilnegg, E. Riess, and S. Use : Studies on 
aryl -sulpho-chloride (2).— S. Oppenheim : The periods 
of sunspots; Besides the 11-year period there seem 
to be many others including a longer period of some 
460 years comparable with the earth’s magnetic period. 
As a variable star the sun may be compared to Mira 
Ceti and R. V. Tauri. — O. Abel : A contribution to the 
phylogenesis of horses : the phylogenetic position of 
Hipparion and Neohipparion. Ilipparion is con¬ 
firmed ns a form bet ween the Miooene and Quaternary 
horses; Pliohippus and Plesippus are apparently not 
direct ancestors of recent horses.—R. Girtler ; The 
calculation of indeterminate kinetic-static systems. 
— R. Poch (the late) Anthropological publications, 
vol. I. West African negroes were studied in prisoner- 
of-war camps. 


Official Publications Received, 

Unman. 

Catalogue of Indian Insect*. Cart 14: Palpicnrnla. Hy A. d’Orchy- 
uioni. Pp, 2.8 rupees; 4 jj. fid. Part 10: Cosmopterygidae. 

Uy T. Bain bridge Fletcher. Pp. v + 33. 10 annas; 1*. Part 17: 
VponomenLidae. By T. Bainbrulge Fletcher. Pp. iv + 26. 8 annul; 

10d. (Calcutta : Government of India Central Publication Branch.) 

Hum pH tend Garden Suburb. Programme of the Coming-of-Agn Cele- 
bration*, June 23rd to 30th. 1028. Edited by W. LoftuH Hare. Pp. 00. 
(London : F. Howard Boulton and Co., Ltd.) M. 

Fork roil. 

Minmtry of Public Works, Egypt: Physical Department. 11 cl win 
Observatory Bulletin No. S3: Time Determinatlona and Observations of 
Wire)*** Time Signals, 1020, October and November. By P. A. Curry. 
Pp, 20, (Cairo: Government Publications Offlre.) 

Bulletin of the American Museum of Natural History. Vol. 57, Art 5 : 
An Ornithological Survey of the Serra Do Ttatlaya, Brazil. By Ernest 
G. Holt. Pp, 251-320 f plates 0-lib (New York City.) 


Catalogues. 


McGraw-Hill Books on Mathematics and Physios. (List 12.) Pp. 10. 
(London : McGraw-Hill Publishing Co., Ltd.) 

A Catalogue of Important and itaro Books on Zoology and Geology : 
including the Entomological Ltbrnry of G. T. Bethunu-Baker and^ a 
Selection from the Library of W. de Holy* Longehamps. (No. 417.) Pp. 
130. (London : Bernard Quaritch, Ltd.) 

Addenda Li«t for General and Industrial Laboratory Apparatus 
Catalogue. Eighth edition. Pp. 40. (London: A. Gallenkamp and 
Co., Ltd.) 1 

Catalogu<! of Microscopes. Part A : Photomicrographic and Protection 
Instruments. Pp. 501**12. fluid edition. Part 0: Petrological 'Micro- 
scopes. 32ml edition. Pp, 001-024. (London ; W. Watson and Sons, 
Ltd.) ' 


Catalogue do livres anciens et mod ernes rares ou curie ux relatifa A 
1 Orient. (No. 7.) Pp. <12. (Paris : Libralrle Adrien-Maisonnelive.) 

Old and Modem Books : Bibliography, English and Foreign Literature, 
Joyagns *nd Travel*. (No. 21.) Pp. 00 . (Newcastle-on-Tyne : William 
H. Robinson.) 

The Taylor-Hobson Outlook. Vol. 3, No. 9, Juno. Pp. 81-92. (Leicester 
and London ; Taylor, Taylor and HoUnon, Ltd.) 


Diary of Societies. 


Sopsltometry. — L. A. Jones and Kuweit: The Expression of Plate 
Speed in Terms of Minimum Useful Gradient.— O. Sandvik: On the 
Measurement of Resolving Power of Photographic Materials.— L. A. 
Jones and Chambers: High-Intensity Time-Scale densitometer.—Dr. 

E. P. Wtghtman and Quirk: Intensification of the Photographic Latent 
Image.—Dr. A. Btelgmann; Silver Iodide in the Full-Ammonia Emul¬ 
sion.—Prof. Dr. Emil Baur: Sensitisation and Desensifeisation.—Prof. 
Dr. A. Lottermosor; Observations and Measurements on thef Light- 
Sensitivity of Silver Halide Sols,—Prof. Dr. Frit* Weigert; On the 
Light-Sensitivity of Photographic Layers. — T, Thome Baker and 
Balmain : The Effect of Temperature ou the Sensitivity of Selected 
Photographic Emulsions and the Influence of Wave-length on such 
Temperature Effect.—O. Bloch : The Interaction of the Silver Halides 
In Emulsion Form.—Dr. K. O. Toy, and others : On Turbidity,—Prof. 
Dr. J. Egcert: On Secondary Processes in the Exposure of Silver llalldes. 
—Prof. Dr. R. Luther : SHnsltometrio Studies.—Dr. F. M. Hamer: A 
Chemical Study of Desensitisers. Part 1. An Account of the known 
Desensltlsers.—Dr. D. A. Spencer: The Ferro-Pruaslnte Process; The 
Ferro-Gallic Process ; The Diazo-Type Process; A New Application of the 
Forro-Gelatine Process ; Printing In Colours with Giazo Compounds.— 
H, W. Lee: The Modern Super-Hpeed LeiiM.—S. Jasltnski: The Stereo¬ 
scopic Effect of High-Aperture, Long-Focus Objectives.—N. Fleming: 
The Photography of Sound Waves.—Dr. Anderson: The Testing of Photo¬ 
graphic Shutter*; Irfms InterrBroniutry.—Prof. Hartridgo : The Kocal- 
Pltme Shutter.—Cnpt. C. J. P. Cave; The Photography of Tnaeeosaible 
Interior Architectural Details with a Spot-Light.—G. Aubome Clarke : 
The Photography of Clouds.—Prof. K- G. Coker : Photography as an Aid 
to the Study of Mechanical Stresses.—O. G. 8. Crawford : Arohteologicjzl 
Photography from the Air.—Cnpt. M. Hotlne: On Photographic Survey¬ 
ing. -Prof. Narnia* : On Positives by Reversal. —A. R. Illnks ; The Work 
of the WildPliototheodollteln the Shaksgtsm —W. M. H. Greaves: Astro¬ 
nomical Spectrophotometry,—Dr. E. Viterbi: The Fine-grained Emulsion 
and its Application to Spectrography.—Mr. Klwell: Paper ou ami Demon¬ 
stration of Talking Film.—A. 3. Bull '.Tone Rendering by Half-Tone Pro¬ 
cesses. — II. M. Cartwright: (1) The Progress of Photogravure Etching; 
(2) A Method of Colour Correction.—A. A. K,. Tallent : Ln.te.at Applica¬ 
tion* ol Tyro-Tanning Pmcesses.—K. L. Turner: Mo<lern Photo-En¬ 
graving Screens.—William Gamble: The Present Position and Future 
Possibilities of Photo-Engraving.—II. N. Durham : Mercury Printing 
Processes.—F. J, Tritton : The Uses of Colour Photography In the 
Printing Trade.—Prof. Dr. E. Lehmann : On his Two-Colour Process.— 
Dr. R. von Arx : l>ye-transfer Process from Dye Mordant* Image*.— 

F. G. Tutton : The Value of the Chromoseopc in "Commercial Colour 
Photography,—Commander II. E. Kendall; A Taper on Tri-colour 
Cameras.-Dr. R. A. Houston : A Paper on the Colour Mechanism Of 
the Eye.—Julius Rheinberg: Demonstration of Micro-Spectra Method of 
Colour Photography.--F. O. Tilney : Pictorial Photography : the Re¬ 
lation of Technical Advance.—H. Oamet and G. H. Oakden : The 
Original Binocular Stereoscopic Camera of John Benjamin Dancer.— 
Dr. K. Kuchinka: W. Fr. VoigtlUnder’s Eight-inch Double-Objective, 
and other Large Objective*. 

July 13, 14, AMD 15. 

Mind Association : Annual Mnetino and Joint Session with the 
Aristotelian Society. 

July 18, 

At 5,—Mind Asaociation (Annual Meeting) (at Clifton Hill House, 
Bristol), followod by a Joint Session with the Aristotelian Society, 
for which the following arrangements have been made 

Friday, July 18, * 

At 8, —Chairman : Prof. J. A. Smith.—Address by Prof. G. 0. Field. 

Saturday, July 14. 

At 10. — Chairman : Prof. Beatrice Kdgell. — Symposium : The 
Nature of the Self and of Self-consciousness. Prof. G. Dawes Hicks, 
Prof. ,7. Laird, A. Dorward, 

At 2.—Chairman : Prof. J. H, Muirhcad. —Symposium : Boaanquet's 
Account of the General Will. A. D. Lindsay, Pror. H. J. LaakL 

At 8.—Chairman : Prof. H. Wildon Carr.—Symposium : Time and 
Change. J. MacMurrsy, R, B. Bralthwaite, Dr. 0. I>, Broad. 

Sunday, July 15. 

At 2.—Chairman: Prof. 0. K. Moore.-Symposium: la there a 
Moral End ? Prof. J. L. Stocks, Prof. W. G. De Burgh, W. D. Ross. 

At 8.—Chairman: Prof. T. P. Nunn.—Symposium: Materialism in' 
the Light of Modern Scientific Thought. Prof. L. J. Russell, Mis* 
L. 8. 8tabbing, Prof. A. E. Heath. 


WEDNESDAY, July 11. 

Rovai, Medico-Phvcholooioal Association (Annual Meeting) (at Wosl 
Hiding Mental Hospital, Wakefield) (continued on July 12 and 18). 

PUBLIC LBCTURK. 

THURSDAY, ,1m ,v 12. 

u»- I’Hvaics (at Inatltutlon of Eloctrlcal EnRlnetrs, Savoj 
Bmphy ’ 8 " I,r ' K#nneth PhyJtca iu Photo 


July 9-14. 

8E rv /f™ 1 «r T i R i NATIONA i S 0 ™*®" f)V 1 *« ( >toobai-hy, 1928 (at the Imxm 
College ()t Science and Technology, South Kensington).—Dr. A, Ste 
mann : Theory of Photographic Sensitivity,—Dr. Liippo-Cramcr : f J 
^egression Phenomenon.—L. A? Jkmw and V. 

1 ?>r R H w OI 2,u tll 5 Thne Rnfl intensity in Photograp: 

Exposure.—Dr. 8. E. Sheppard and A. P, II. Trivelll; A OomDarkon 

fw^fc^A lo 1 E er! ? I for SensUomBtrioSUndarda.—Dr. 8. B. Sheppard a 
Str»n« h * 1 A A h Jn* for t a e ^ uto »jatio Development of Sensltomet 
Strip*.—I* A. Jones : Systematic Nomenclature in Photograp 
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EXHIBITION* 

Monday, Joly 0-Satuhday, July 21. 

Royal Anthrovological Institute.—K xliibltion of the Arch«olo(f*«al 
Oldects fnuud by MJhs 0. Ca ton-Thompson Jn her Excavations In the 
Fayum, 1927-1628. 
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The Museums of the British Isle ?. 1 

S CATTERED throughout Groat Britain and 
Northern Ireland there are 530 museums, all 
at the service, in greater or less degree, of the public. 
They represent a great heritage of historical, 
educational, and intrinsic worth, and, like any otHer 
heritage, they impose obligations upon their trustees 
and beneficiaries alike. That, in the main, these 
obligations have not been satisfactorily met, is the 
burden of the report of Sir Henry Miera, made at 
the instance of the Carnegie United Kingdom 
Trustees. This outstanding monograph, which 
boars evidence of careful investigation and con¬ 
structive thought, ought to mark a stage in the 
development of British museums, from which 
definite and rational progress should be made, 
and for this reason it ought to be in the 
hands of everyone associated with the control 
of museums. 

The inefficiency of the majority of local museums 
arises from three sources. In the first place, it may 
be imbedded in their history, for many began as 
odd and nondescript collections made by * col¬ 
lectors/ and many have continued the tradition of 
their foundation. In the second place, it may arise 
from indefiniteness of ideas as to the purposes and 
capabilities of museums in general or of some 
particular museum. This weakness is especially 
centred in governing or controlling bodies which, 
with the best will in the world, may be able to give 
no useful guidance in the development of the 
collections of which they are trustees, and at the 
worst may regard the museum as a home for 
derelicts, requiring no attention, demanding no 
progress, a place set aside for moths and dust. 
The last inefficiency lies in the museum curator 
himself, who, through lack of knowledge, lack of 
training, or lack of ideas, may be unable to guide 
either his collections or his trustees. 

With these and the many subsidiary shortcomings 
of provincial museums, Sir Henry Miers attempts 
to deal in his report. It is impossible to state in 
any fullness the many suggestions he makes, but 
broadly his ideas run towards a great centralising 
and local decentralising of museum effort. He 
thinks there should be more museums, since many 
large towns and populous areas show extraordinary 
museum deficiency, but he is equally positive that 
the small, ill-assorted and heterogeneous collections 
which compose the stock-in-trade of perhaps the 
majority of little local museums, must give place to 

1 A Report on the Public Museums of the British Isles (other than 
the Rational Museums), by Sir Henry Mlers, to the Carnegie United 
Kingdom Trustees. Pp. 11+213+8 plates. (Dunfermline: Carnegie 
Onlted Kingdom Trust, 1928.) 




46 


NATURE 


[July 14, 1828 


something better devised to meet the needs of their 
district. 

At the centre of this scheme would stand the 
great government and national museums, places of 
rich collections, where the pick of the nation’s 
treasures are to be found, with highly expert staffs 
and superabundant specimens ready to supplement 
the efforts and collections of lesser institutions. 
Next in grade would be central county museums, 
under the care of “ the only body which can hope to 
provide adequately for the needs of the rural 
population,” the county council. An already 
existing museum might be selected or a new 
museum created as the * county museum/ but the 
essence of its place in the scheme is that it should 
become the centre of the county’s museum efforts, 
housing the general collections, directing the scope, 
and aiding the development of the rural museums 
in its area, so that wasteful duplication should be 
avoided and the resources in skill and material of 
the less populous places be fittingly supplemented. 

Last in the series, and providing perhaps the 
greatest problem of all, are the rural museums. 
The muddled assortment of bric-&-brac must go, 
and its place bo taken by restricted and discriminate 
collections selected from a local viewpoint to serve 
in the best possible way the needs of the immediate 
district. Each local museum would thus become in 
the main, if not in entirety, a specialised institution 
with collections of a specific nature depending upon 
the idiosyncrasy, scientific, industrial or artistic, of 
its own limited region. Here we have foreshadowed 
a development in the museum world of that 
‘ regionalism * which, introduced by Prof. Patrick 
Geddes, has given a new stimulus to the study of 
geographical and human relationships. 

The scheme is a bold and a fine conception. The 
question which will arise in the mind of anyone 
familiar with the museums of Great Britain is, 
“ Is it practical politios ? ” The difficulties are 
enormous. At the bottom lies the need of money ; 
money to erect suitable buildings, to purchase and 
keep first-rate collections, and, most of all, to pay 
for the services of skilled ourators ; for no scheme 
can ever come into being based upon the degraded 
notions that are too prevalent regarding the quali¬ 
fications required for the proper conduct of a 
museum. 

There are also other difficulties, of which one of 
the greatest may be local patriotism. The American 
museums, some of the best in the world, depend 
very largely upon charity, and charity must be 
encouraged, but it has frequently a local flavour. 
A successful man collects during his residence 
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abroad a fine, perhaps unique, collection of a 
specific kind, which he offers to the museum of hi* 
native town. The museum trustees recognise that 
it lies without their usual field, but are they to 
refuse a gift of great scientific and intrinsic value f 
Still more, are they to set about quenching the 
smoking flax of interest in their charge ? 

County councils cannot burden the public rates 
on behalf of museums to the extent that would be 
necessary until such time as they have a solid 
backing of public opinion, and public interest in 
local museums cannot be aroused until museums 
offer the people collections and arrangements of 
collections more instructive and more entertaining 
than the dry-as-dust medley with which they are 
too familiar. It is a vicious circle : improve the 
museum, public interest will bo stimulated, and 
public money will be forthcoming to improve the 
museum. 

There is only one way out, and this is that the 
first step in the cycle, the bettering of the museum, 
so that it may be established on an up-grade which 
will ultimately land it at its due place in the 
educative and beneficent activities of the State, 
should be made through the application of funds 
from an outside source, independent of the public 
and the rates. 


The Medicine of an Aboriginal Tribe. 
Memoirs of the Asiatic Society of Bengal . Vol. 10, 
No. 2 : Studies in Santal Medicine and connected 
Folklore , By Rev. P. O. Sodding. Part 2: 
Santal Medicine. Pp. 131-420. (Calcutta : The 
Asiatic Society of Bengal, 1927.) 10.11 rupees. 

HE S&nt&ls are one of several aboriginal tribes 
of India whose home is in the hills of Bibar 
and Chota Nagpur. Before 1855, when, infuriated 
by the subtle extortions of the Hindu moneylender, 
they rose in rebellion (and are said to have shown 
their valour by standing up fairly with axe and 
bow to a charge of suppressive cavalry), they were 
little seen or heard of outside their own jungles. 
Brave and self-reliant as they are, they live in 
terror of devils. Though their homesteads in their 
characteristic villages are well spaced in a long 
row on either side of a single street, without any 
cross-streets pr unhealthy alleys, they are not 
exempt from the diseases generally endemio in 
India or from the common epidemics of the country; 
and their untutored minds think of disease as 
caused by devils, which they call bongos , and 
auxiliary witches. 

The author of this memoir has lived among the 
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SAntAls for thirty-seven years and has made a close 
study of their ideas of the nature and origin of disease 
and of their ways of treating it. In an earlier memoir 
(see Nattxrb, April 3, 1926, p. 499) he explained 
their views of its supernatural causation, and de¬ 
scribed in much detail all the rites and breathed 
spells by which, in the individual case of illness 
and as the appointed prelude to any mere medical 
interference with it, a sort of sorcerers called ojhas 
and jdns set about to discover and appease the 
causative bonga and outwit the obstructive witch. 
In the memoir now under notice, he describes in 
like detail their more mundane medical methods 
and apparatus, apart from the incantations of the 
pale-eyed priest, at the same time leading us to 
understand that the ojka mysteries are an exotic 
(probably Hindu) imposition, overshadowing this 
healing art, which—seeing that most SAntAls have 
some knowledge of it, and that some of its regular 
practitioners are not ojhas —may be regarded as 
in the main truly indigenous. The author has 
collected this subsidiary medical lore, and has here 
arranged it in three hundred and five what he calls 
‘ prescriptions/ each ‘ prescription * referring to a 
particular deviation from health recognised by 
S Antals as a disease, and giving the symptoms of 
that disease and the directions for its treatment, 
including the composition of the various medical 
recipes and, so far as is possible, the scientific 
names of the ingredients—the whole forming a 
remarkably interesting compendium of nosology, 
materia medica, and pharmacy. 

The prevalent diseases among the SAntAls are 
those of all India, namely, malarial fevers, above 
everything, and the concurrent enlargement of the 
spleen, parasitic infections of the skin, dysentery 
and diarrhoea, and cataract and various other 
affections of the eye : stone is not mentioned, 
though the multitude of recipes for treating 
hsBmaturia and gravel must surely mean that it is 
as. common there as elsewhere in India. The 
multiplicity of recipes for ‘ madness/ epilepsy, 
and a host of paroxysmal seizures (tiger-convulsions, 
deer - convulsions, caterpillar - convulsions, etc,), 
quaintly named after familiar postures of animals, 
and suggestive of ohorea, hysteria, tetany, and 
catalepsy, point to derangements of the nervous 
system, the frequency of which must be something 
peculiar to SAntAls. Syphilis, which is " fairly 
common,” pulmonary tuberculosis, which is “ fear¬ 
fully prevalent,” and leprosy, which is “alarm¬ 
ingly ” on the increase, all three are said to have 
been brought in at the time of the rebellion—a con¬ 
venient date for marking the entrance of some of 
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the SAntAls upon the larger industrial stage of 
India. Epidemics of small-pox, chicken-pox, 
measles, and cholera are familiar. 

The SAntAls have great faith in their medicines, 
although directions for diet and injunctions to 
continence occur in some of their ‘ prescription/ 
They get a few common drugs in the bazaar, but 
most of their materia medica comes from their own 
villages and jungle*—from common trees and 
herbs, with a promiscuous assortment of animal 
products, liquid and solid, and sometimes nasty, 
contributed by a multitude of beasts, birds, rep¬ 
tiles, frogs, fishes, and a wide variety of creeping 
things. In all this stuff there is much that is of 
medicinal value and much that forms the airy basis 
of a very lively and inventive superstition. Their 
herbal remedies of most frequent and most diversi¬ 
fied use, as judged by continual recurrence in the 
1 prescriptions/ are trees and plants, many of which 
are herbs of grace all over India; it is unlikely 
that the medicinal properties of all of them have 
been discovered quite independently by the SAntals. 

The superstitious adjuncts of this genuine 
material, however, illustrate so ingeniously those 
tricks of strong imagination, those soaring flights 
of devil-stricken frenzy and fine poetic fancy, that 
go with a tendency to nervous derangement, that 
they well may be native to a land where ‘ eagle- 
convulsions * is one of the many forms of nervous 
disorders that afflict the population. A few of 
the more instructive of these artistic creations of 
phantasy are the conical prickles of the silk- 
cotton tree and the warts on the leaves of Ficus 
glomerata , prescribed for small-pox ; the juice of 
the red water-lily for haemoptysis ; the twisted 
pods of Helicteres for colic ; the ointment of 
cicada and mole-cricket for screaming-fits; the 
scales of a barbel for the crusts of chronic itch ; 
the hair and excrement of the hare for perforated 
palate ; the placenta of the cat for night-blindness ; 
the mud with which the male hornbill blocks the 
mouth of the cavity wherein his mate is brooding, 
for a oanoerous growth ; the dirt scraped from a 
bow for the long-drawn opisthotonic spasms of 
tetanus; and the tiny egg of the diminutive 
honeysucker for the marasmus of infants. 

The magic touch is obvious in the use of medi¬ 
cinal roots as amulets; and the frequency of 
prescribing medicines that have to be smeared over 
the whole body must surely imply the idea of 
making the patient repulsive or resistant to the 
bonga : many of the medicaments for malarial 
fevers are applied in these two ways. The shadow 
of the supernatural is also evident in many medical 
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customs. We may note the obligatory use of the 
left hand in medical operations ; the spocial tool 
for digging the root, regarded always as the most 
precious part of the herb ; the occult influence of 
a virgin’s touch ; the virtue of the dew and of the 
melted hail (even in bottle) as particular solvents ; 
the studied disregard of the apothecary’s pro¬ 
verbial jucwide, shown in the use of putrid rice- 
water for making-up the siok man’s healing 
draught ; and the augury of the fixed day and the 
brand-new pot for administering a remedy. 

In their adroit search for good medicine, how¬ 
ever, the Sant&Ls are not entirely blinded by a 
superstitious imagination. They are observant 
and inquisitive. They turn their poetic eye on 
the sick and wounded animal and consider its w r ays 
—what herb it may eat or rub itself against, and 
live ; and they question one another purposefully 
about a recovery from illness or an ancient sear, 
and thus acquire knowledge, somewhat after the 
manner of the ancient Babylonians described by 
Herodotus. 

From the author’s account it is plain that, apart 
from most of the formulated superstition of the 
ojha and the jdn, pretending to familiarity with the 
supernatural—which appears to be a Hindu 
accretion—this aboriginal medicine has some logic 
and philosophy in it. For albeit that the S&nt&ls 
regard evil spirits as the cause of disease, they do 
not make the sad mistake of thinking of diseases 
as entities, but look upon them as deviations from 
health—as a sort of accident—for which their 
great and good god Cando has provided, most 
unquestionably, divers natural means of recovery. 
Although in the quest, as in the usage, of these 
means his children have stuck pretty firmly to the 
idea of finding things and ways wherewith to 
mystify and distract the bonga , they have yet 
managed to discuver some things that are really 
physic to the sick man. So that save in the matter 
of * clothes ’ there is not such a very wide gulf 
between a Sant&l doctor who is deaf to tho ojha 
and can retain even the bonga , as Mr. Blotton 
reserved the term ‘ humbug/ for convenient use 
in a Pickwickian sense, and medical practitioners 
of greater pomp and circumstance in countries of 
more brilliant: polish. 

The author is much to be congratulated on this 
diligent research into the medical science and art 
of a discriminative tribe who in their stories of the 
creation are said to have placed the English 
second only to themselves. His memoir will be 
appreciated by the anthropologist and by the 
medical man who is curious about the evolution 
No. 3063, Vol. 122] 


[July 14, 1928 

of his calling and is sensible of his tieB with the 
practitioner of a generation not so very far back, 
who 

“ Kepte hiB paciont a ful great del 
In houres by his raagik naturel" ; 

although for his brother whose imagination ranges 
among hormones and seeks the uttermost parts of 
biochemistry, it may not have much interest. 

Radio Communication. 

Wireless Principles and Practice . By Hr. L. S. 
Palmer. Pp. xi+504. (London: Longmans, 
Green and Co., Ltd., 1928.) 18*. net. 

L ITTLE more than ten years ago it was possible 
A for an industrious plodder to declare that 
he was acquainted with all the literature of 
radio communication and that he had studied 
all tho known methods and apparatus thoroughly. 
To-day, such a claim would be thought to be too 
ambitious ; for the science and practice of radio 
engineering has been enriched by so many new 
discoveries and inventions, has found expression 
in so wide and diverse a literature, that no one 
mind can possibly now grasp the subject as a 
whole and in all its details. To point this remark 
one need only notice that the flow of invention in 
high-frequency engineering and its related subjects 
has been so copious since the War that the relevant 
patent specifications of any one progressive 
country would make a dozen large tomes. This 
flood of invention has been accompanied by a 
corresponding spate of scientific investigation and 
discussion; and thus, by the way, the recent 
history of wireless telegraphy affords a large-scale 
example of the intimate and rapid mutual reactions 
of science and practice. The largeness of the 
scale can be seen from the encyclopaedic nature of 
some of the books on radiotolegraphy that have 
appeared recently. 

As a consequence of this expansion in the use 
and study of high-frequency currents, it has become 
a heavy task to prepare a treatise which aims, as 
Dr. Palmer’s book does, at making a complete 
survey of the abstract and applied aspects of the 
subject of radio communication. In attempting 
this high task, Dr. Palmer has divided his subject 
into the divisions which occur naturally to the 
mathematically minded; and he has built into this 
theoretical framework as much of the engineering 
practice as will fit in snugly. The structure thus 
given to the treatise puts it definitely into the class 
of college text-books ; it is a book for leading the 
student, rather than for informing the pr&ctb 
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tioner—-for those who wish to enter the temple | 
than for those already in it. Inevitably the book 1 
ministers to those who desire to understand the 
inner laws of plant and apparatus! rather than to 
those who wish to learn the forms and capabilities 
of existing constructions, In the opinion of the 
reviewer, this mode of treatment is the only sound 
one for training youthful minds for entry into a 
rapidly developing branch of technology. In 
other words, the mere description of forms of exist¬ 
ing plant is rightly minimised in the present 
treatise, since most of the existing plant will have 
become obsolete before the student has developed 
into the practising engineer. Besides whioh, and 
quite apart from this educational aspect, this mode 
of surveying such a subject, which borrows and 
adapts a variety of principles from older branches 
of science, is more compendious than the descrip¬ 
tive method ; it has allowed the present text-book 
to embrace a very wide range of radio communica¬ 
tion problems. 

When, as is here the case, the subject is too 
extensive for all of it to be included, the value of a 
technical treatise, as measured by its utility to the 
general reader, depends greatly upon the author’s 
discrimination in making his selection of material. 
The selection ought to be such as to outline and 
explain all that is truly important in present 
practice, and as much as possible of what is going 
to be important in the future. To some extent 
this is a matter of taste, or, rather, opinion, and 
demands some slight gift of prophecy. In this 
latter respect it seems to us that the book is not 
perfect. For example, there is too little about 
the merits and demerits of modem developments, 
such as picture and facsimile transmission, and 
about the apparatus for carrying it out; again, 
too little attention is paid to the theory and 
methods of controlling very short waves in practical 
circuits and antenn® ; and the various methods of 
rendering a high-frequency amplifier free from self- 
oscillation are discussed so tersely as to be really 
useful only to those already competent. Further, 
the immensely important new methods of fre¬ 
quency control obtained by linking electrical with 
mechanical oscillators are treated lightly, ami 
their probable influence upon future practice is 
completely missed ; in fact, the subject of piezo¬ 
electricity, surely an important practical matter, 
is almost ignored. It would have been wiser, in 
our opinion, to have devoted to these important 
branches of the subject some of the space aotually 
occupied by rather barren algebraic exercises on, 
fortt^mple, oscillating triode circuits. 
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Leaving aside this question of the selection of 
the matter and the stress each part deserves, we 
can very cordially affirm that the book treats in 
a scholarly, accurate, and lucid manner many 
branches of wireless telegraphic science, and can 
be strongly recommended to the student, old qp 
young, who seeks competent guidance into : the 
deeper portions of radiotelegraphic technology. 


Birds of Malaya. 

The Birds of the Malay Peninsula: a General 
Account of the Birds inhabiting the Region from 
the Isthmus of Kra to Singapore , v'ith the adjacent 
Islands . By Herbert C. Robinson. (Issued by 
Authority of the Federated Malay States Govern¬ 
ment.) Vol. 1 : The Commoner Birds, Pp. 1 + 
329 + 25 plates. (London: H. F. and G. 
Witherby, 1927.) 

HE present work is ono of five volumes, in 
which Mr. Robinson proposes to deal with 
the birds of the Malaysian region. In the volume 
under review he describes what he calls “ The 
Commoner Birds,” whilst the succeeding volumes 
will contain respectively ; Vol. 2, the birds of the 
hill stations ; Vol. 3, sporting birds, birds of the 
shore and estuaries; Vol. 4, the birds of the low- 
country jungle and scrub ; Vol. 5, open-country 
and rice-field birds, migratory birds, and species 
not included in the above volumes, ‘ keys ’ to all 
the forms from the Peninsula, and a general index 
to all the volumes. 

The average ornithologist, whether he be a 
museum or a field worker, will probably regret that 
the birds could not be dealt with in one consecutive 
whole, as in other books on ornithology. We under¬ 
stand, however, that the format adopted is not as 
devised by the author, but is written according to 
the instructions of the Government of the Federated 
Malay States. The classification employed by 
Mr. Robinson is that of Sharpe’s “ Hand-List ” 
(1899-1912), with a certain number of variations 
according to the author’s personal ideas. Unlike 
most modern systematists, he refuses to accept the 
Pico-Passeres as an order, with two sub-orders of 
Sc&nsores and Passeres. The author of this work 
raises the Owls and Parrots to the rank of orders, 
and again later on in his work gives the Broadbills, 
Euryleemida?, the same rank. Curiously enough, 
the whole of the intermediate families of Rollers, 
Kingfishers, Bee-eaters, etc., he simply places as 
separate families under no particular order, a 
convenient and easy method to adopt, but surely 
not very scientific. The Pittas he includes m the 
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Passeres, though when commenting on the Broad- 
bills, he remarks that, anatomically, the Pittas and 
the Broadbills are practically the same, though 
superficially very different. We cannot quite 
follow the author in his classifibation of the various 
families usually collected in an order often termed 
the Coracii or Ooraoiiformes by those who object 
to a Pico-Passeres group. 

Amongst the Passeres there are but few points call¬ 
ing for remark in the author’s classification, though 
we observe that he raises a group of little birds 
trivially called Ioras, iEgithina, and Green Bulbuls, 
Chloropsis, to the rank of a family, as had already 
been done by Stuart Baker forty years ago, when 
discussing these birds in a journal of the Bombay 
Natural History Society ; this will be probably 
accepted by most systematists. We are doubtful, 
however, if some of the names employed by Mr. 
Robinson are really acceptable. Thus, Gmelin 
described Trachycomus ze.ylanicus for a bird said 
to be found in Ceylon, but gives a very indifferent 
description. This, however, Robinson accepts as 
sufficient identification for a bird the type locality 
of which he fixes in Java. Again, Bonaparte 
described Ixos erythroiis as Javan, undoubtedly 
some form of Bulbul. This, again, Mr. Robinson 
aocepts as sufficient identification for the Burmese 
form of Otocompsa. It appears to us that these 
very doubtful specific names should not be accepted. 

Before coming to the birds themselves, Mr. 
Robinson gives us an excellent geographical pre¬ 
amble, describing in considerable detail the various 
portions of the country included in his work, and 
there can be very few people who will not be able 
to learn a great deal from this. He then gives a brief 
history of the local ornithology and, finally, several 
paragraphs on nomenclature and orthography, in 
which he very clearly states his views on the subject. 

The book as a whole is well worthy of the great 
reputation the author already enjoys and, indeed, 
it would have been impossible for anyone else 
successfully to have brought out a work of this 
magnitude on the birds of Malaya. Each bird is 
dealt with methodically and fully. The descrip¬ 
tions are good without being too long, albeit in 
dealing with minor points, such as range, nidifica- 
tion and habits, each species is treated in the same 
way, and the letterpress is accordingly very easy to 
follow. 

In closing this volume, one feels that though so 
much admirable work has been carried out by Mr. 
Robinson and his fellow-workers in museums, an 
enormous amount of work still remains to be done 
by field workers. For the most part, except for 
No. 3063, Vol. 122] 


records of the field work done b^ Messrs. Robinson 
and Kloss, the volume is a record of skins. Mr. 
Robinson himself refers to this, and we join with 
him in the hope that the present volume will stimu¬ 
late others to fill in the many gaps in the biological 
history of the birds of Malaya. 

Every work written is merely the basis for further 
work, but we feel that in the present volume the 
nomenclature will be found to be, on the whole, 
extraordinarily accurate, whilst the field worker of 
the future will not be distracted by constantly having 
to alter names of the birds the habits and nidifica- 
tion of which he is trying to learn. We congratulate 
Mr. Robinson on having been completely successful 
in bringing out a work which is very badly needed 
and one which will undoubtedly, for many years 
to come, be the standard work of the birds of the 
Malay region. 


A New Dictionary for the Technical 
Translator. 

Pitman*& Technical Dictixmary of Engineering and 
Industrial Science . In seven Languages—Eng¬ 
lish, French, Spanish, Italian, Portuguese, Rus¬ 
sian and German. Compiled by Ernost Slater. 
Complete in about 36 fortnightly Parts. Part 1. 
Pp. x + 70. Part 2. Pp. 71-134. (London: 
Sir Isaac Pitman and Sons, Ltd., 1928.) 2s. 6rf. 
net each Part. 

HE translator of technical literature, whether 
he be a specialist in his own branch of science 
or technology, or merely attempts to be an inter¬ 
preter of other people’s endeavours in the world of 
science and industry, feels the need of a compre¬ 
hensive technical dictionary in which he will be 
sure of finding the word he wants. This new 
dictionary sets out to cover that want, by giving 
in one set of volumes (when complete) all the im¬ 
portant technical terms used in a wide range of 
arts and scienoes. It is arranged on an English 
basis, that is to say, the English terms are given 
first, in alphabetical order, followed by the equiva¬ 
lents in the six other languages. Here, we think, 
the publishers have made a grave mistake and con¬ 
siderably curtailed the scope of the work, because 
most of the translator’s work consists in transla¬ 
tions from the foreign idiom into his own language. 
Unless the publishers include an index at the end, 
giving all the words listed in every language, then 
the dictionary will be confined in its utility to 
translations made by Englishmen into the foreign 
language, or similar translations made by the 
foreigner into his particular language. 
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It is difficult, Strom & perusal of the first two 
parts, to criticise a work of this kind fairly ; but, 
as a whble, the dictionary includes most of the 
words one is likely to want. There are, however, 
a few mistakes and lacunee, to which we should like 
to direct attention. Under the heading “air,” or 
“airless,” one would naturally expect to find the 
modern expressions “ airless injection oil engine ” ; 
“air, blast ” (that is, the blast air used in large 
Diesel engines) ; or to find the term usually em¬ 
ployed in German for “ (ventilation) air duct,” 
namely, LuUe ; but one is disappointed. Again 
“ air capacity, free,” that is, the free-air capacity— 
the usual rating for a compressor—might have been 
given under air as well as under free. Then there 
is a tendency to use the Latinised equivalent, 
instead of the purely Teutonic word in German ; 
for example, “ amplitude of swing ” is given as 
SchwingungsamplilUde , where the more common 
forms Schwingungsweite or Schwingungshohe are 
preferable. In their endeavours to use the native 
word, the Germans are now even using Vom - 
hundertzahl or Vomhunderteatz in place of the 
Latin-German Prozenisatz. Similarly with the 
motor expression Fussakzelerator for accelerator, 
instead of the less clumsy Be&chhunigungspedaL 
Schraubenbcfestigung for “ screwed-on attachment ” 
is scarcely correct, the appropriate word being 
angeschraubter Anschluss. 

In an introduction dealing with the technical 
translator’s art, some valuable hints are given for 
the user of the dictionary and some of the pitfalls 
explained. When, however, the compiler states that 
the “ velocity of a falling body ” cannot be trans¬ 
lated literally into French with pleasing effect, 
and he suggests instead vilesse de chute d'un grave , 
he departs from the strictly scientific. Physicists 
in their text-books actually do use vitesse d'un 
carps iombant or qui tombe Referring to the 
difficulties attending the translation of the word 
“standard,” it should be noted that the Germans 
use the prefix Normal -. . . , (Normahnasstabe — 
standard rule, Normallehre — standard gauge ; 
Normaklement —standard cell), and that standards 
in German are Normen (cf. Normenausschuss fiir die 
detUsche Industrie * German Engineering Standards 
Committee). 

These few criticisms apart, the work covers ex¬ 
tremely well the ground it sets out to oover, and 
the inclusion of the Portuguese equivalents will be 
of real value to those who have occasion to make 
technical translations for Portugal, Brazil, or 
Portuguese East Africa. 
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Die Bahnbestimmung der Himmelshdrper. Von 
Julius Bauschinger. Zweite Auflage. Pp. xv 
+ 071. (Leipzig: Wilhelm Engelmann, 1928.) 
59 gold marks. 

The outstanding literature of a comprehensive and 
practical nature on the subject of the determination 
of orbits of celestial bodies is contained in five 
books—Gauss’s “ Theoria Motus ” (1809), trans¬ 
lated from Latin into English by Admiral Davis 
in 1857, Watson’s “ Theoretical Astronomy ” 
(1868), Oppolzer’s celebrated “ Lehrbuch ” in two 
volumes (1870 and 1880), Klinkerfues’s “Theorefc- 
ische Astronomie ” (1871), and finally, the first 
edition, in 1906, of the volume now before us. All 
of these were out-of-print, but it is gratifying to 
note that the most recent has reached a second 
edition. 

Bauschinger’s treatment of the subject is a 
model of simplicity and orderly design, the needs 
of the practical computer being kept constantly in 
view. In the early chapters a thorough foundation 
of spherical and dynamical astronomy is laid. 
A third of the book is devoted to the laying down 
of the principles that are to be employed in the 
actual determination of orbits. The development 
of the principal subject is clear, concise, and well 
illustrated by examples. The determination of 
definitive orbits and of special perturbations also 
finds a place. 

What is perhaps most disappointing is to find so 
little revision in a work that has enjoyed a de¬ 
servedly high reputation as the most up-to-date 
on its subject. Developments of the past twenty 
years have been dismissed in a few lines each, and 
some not even mentioned. We should have ex¬ 
pected a description of the perturbation method of 
Cowell and Crommelin, which was used so successfully 
for the prediction of the return of Halley’s Comet, 
and earned the award of the Astronomische Gesell- 
schaft prize ; it is not even mentioned, although 
that of Noumerov, which is merely a modification 
of Cowell’s, is quoted as a “ mcathode nouvelle.” 
The work of the Amerioan school under Leuschner 
is merely cited in a reference. No attempt has 
been made to describe the simplifications that are 
rendered possible by the use of calculating machines. 
The author, in his preface, states that this course 
has been adopted deliberately, and is careful to 
point out that it is not due to ignorance of the 
new methods that have been so summarily excluded. 

In view of the non-existence in the English 
language of any suitable text-book on this subject, 
translation of the work would be most welcome. 

L. J. Comrie. 

Science and. Ethics; Conway Memorial Lecture 
delivered at Essex Hall , Essex Street , Strand , 
W*C. t on April 18 , 1928 . By J. B. S. Haldane. 
Pp. 46. (London: Watts and Co., 1928.) 
2s . net. 

The number of professional scientific men who 
realise vividly the importance for ethics of the 
work they are doing is probably not large ; we 
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may therefore be grateful to Mr. J. B. S. Haldane 
for dealing with the subject in his Conway Memorial 
Lecture. He holds that science impinges upon 
ethics in at least five different ways : (1) It creates 
new ethical situations ; (2) it may create new 
duties by pointing out previously unexpected 
consequences of our actions ; (3) it affects our 
whole ethical outlook by influencing our viewB os 
to the nature of the world ; (4) scientific anthro¬ 
pology is bound to have a profound effect on 
ethics by showing that any given ethical code is 
only one of a number ; (5) it will evidently favour 
ethical principles and practices which transcend 
the limits of nation, colour, and class. 

Mr. Haldane holds that the greatest danger to 
which our ethical system is exposed from science 
is the deliberate exploitation of scientific ideas in 
the interests of unscientific prejudice. In this 
connexion he regards with particular misgiving 
the application of ilhundcrstood principles of 
genetios by eugenist amateurs. We do not yet 
know enough about the inheritance of mental 
ability to Bay that a few generations of selection 
against it would have appreciable results ; and 
“ the dictates of biology are on the whole in line 
with those of humanitarian ethics.” Eugenics 
certainly has “ a very great future as an ethical 
principle,” as has hygiene, but the successful 
application of a principle demands exact and 
complete knowledge, and this we cannot be said, 
as yet, to possess. J. C. H. 

Introduction to Theoretical Physic.s. By Prof. Arthur 
Haas. Vol. 1. Translated from the third and 
fourth editions by Dr. T. Verschoyle. Second 
edition. Pp. xiv+333. (London : Constable 
and Co., Ltd., 1928.) 21 8. net. 

The first English edition of the treatise by Prof. 
Haas received commendation in our issue of Aug. 
22, 1925, and the fact that a second edition has 
already been called for is sufficient testimony to 
the value of his work. A comparison between the 
two editions shows that the revision has been care¬ 
fully carried out. The most important alteration 
is the addition of part of a section on the Hamilton¬ 
ian function and the canonical equations of motion. 
It is a striking tribute to the almost superhuman 
genius of Hamilton that his work is continually 
finding fresh applications ; his powers of generalisa¬ 
tion were such that even to-day his methods are 
being used in developing the new quantum mech¬ 
anics and the wave theory of matter. Some twenty 
years ago Lord Rayleigh commented on the long- 
continued neglect of Hamilton's work on optics, 
and remarked that he “ allowed his love of gener¬ 
ality and of analytical developments to run away 
with him.” Certain it is that much loss has ensued 
from ignorance and neglect of work already done. 

The English student will welcome the new edition 
of the “ Introduction to Theoretical Physics,” be¬ 
cause it gives him in convenient form such a lucid 
account of those branches of mathematical physics 
which are of outstanding importance at the present 
time. H. 8. A. 
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Plant Ecology . By Prof. W. B. McDougail. Pp. 
326. (London: Henry Kimpton, 1927.) 14s. 
net. 

This text-book is designed to serve as an intro¬ 
duction to the ecology of plants. It treats the 
subject of plant life comprehensively rather than 
intensively, and the term 1 ecology,' defined as 
“the science of the interrelations of living things 
and their environments,” is given a wide connota¬ 
tion. Chapters ii.-ix. deal mainly with the structure 
and autecological relationships of plants. They 
form a good introduction to general botany from 
the ecological viewpoint. The physical factors of 
the environment are dealt with in the succeeding 
five chapters, and the last third of the book sum¬ 
marises various aspects of synecology. A useful, 
but too brief, appendix contains suggestions for the 
teacher concerning laboratory and field work. An 
index is provided and the text is illustrated by 114 
figures. References to selected literature (in 
English only) are given at the ends of most of the 
chapters. The book can be heartily recommended 
to teachers in Great Britain, though it has one 
drawback ; that many of the examples quoted, 
both of individual species and of plant communities, 
are ondemic to North America, and are therefore 
probably unfamiliar to the English student. 

W. B. T. 

Rontgenstrahhn (Physik t Technik , und Anwen- 
dungen). Von Dr. Richard Herz. (Sammlimg 
Gbschen, Nr. 950.) Pp. 136 + 16 Tafeln. (Berlin 
und Leipzig : Walter de Gruyter und Co., 1927.) 
1*50 gold marks. 

This volume fully maintains the standard set by 
earlier members of the series, and provides the 
usual mine of condensed but accurate and eminently 
readable information. Almost one-half of the book 
is devoted to the physics of the subject, and the 
remainder to the technique of the production of 
X-rays, and to their medical and technical applica¬ 
tions. The ground covered is approximately that 
of the Cambridge Diploma in Medical Radiology, 
but the sixteen pages of excellent plates, mostly of 
tubes and installations, will make it of particular 
value to readers who have not the opportunity to 
see or use elaborate apparatus of this type. One 
wishes that there existed an equally good and 
inexpensive treatment of the subjeot in English. 

The Great Physicists . By Dr. Ivor B. Hart. Pp. 
vi + 138. (London: Methuen and Co., Ltd., 
1927.) 3 s. 6 d. net. 

This book, from an experienced writer, is the first of 
a series, now in preparation, entitled “ The Great 
Scientists,” which is to survey in requisite depart¬ 
ments the main achievements of scientific progress 
from early to modem times. The histone sense 
in Dr. Hart’s narrative is well preserved. We 
notice (p. 64) that 1660 instead of (correotly) 1662 
is given as the date of incorporation of the Royal 
Society. Also (p. 112) the name Tyndal should 
read Tyndall. The book is handy in size and well 
printed. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications .] 

Influence of Forest Formation upon Soil Moisture. 

Ik the discussion upon Dr. C. E. P. Brooks’s inter- 
eating paper, “ The Influence of Forests on Rainfall 
and Run-off M (Quart. Jour. Roy, Met. Soc 54 ; 225), 
Mr. W, Vaux Graham (p, 16) states that throe springs 
near Toason, Rothbury, clearly shown on the 1863 
edition of the 6 -inch Ordnance map, were not marked 
ujK>n that of 1896, and now had almost ceased flowing. 
He suggested that the formation of a large spruce 
plantation on the hillside just above the springs was 
responsible for the diminution in flow. Dr. Brooks 
replied that there may well be isolated instances in 
which the planting of trees would affect the flow of 
springs adversely, and this would naturally result 
if they were planted in ground formerly bare or 
occupied by xerophytic vegetation. Numerous ex¬ 
amples could be cited, however, in which it had 
been claimed that the cutting down of trees had 
had the effect? attributed by Mr. Vaux Graham to 
tho planting of trees, that is, the cessation of 
springs. 

In view of this discussion, the following data relating 
to the influence of various species of trees upon the sou 
moisture may be of interest. 

In my experience the moisture content of soil of one 
and the same general physical type will either in¬ 
crease or decrease according to the original nature of 
the substratum—that is, whether it was a free water 
surface, a sandy waste, a bare rock surface—and the 
plant succession. Lithoseral and psammoseral suc¬ 
cessions—those beginning on bare rock surfaces and on 
pure sand, respectively—react physically and chemi¬ 
cally upon the substratum stage by stage, the principal 
feature being the addition of soil moisture; such 
addition continues until the climax community is 
developed. On the other hand, hydroserai succes¬ 
sions—those taking place in free water, or on very 
moist soils—-bring about the gradual drying of the 
soil; until the development of the climax stage limits 
this reaction. Thus the planting with trees of a 
hydroserai site—that is, the hastening of the succes¬ 
sion to a climax either artificial or natural—brings 
about a certain loss in soil moisture, whereas the 
planting of lithoseral and psammoseral sites increases 
the moisture content, unless the species employed be 
foreign to the normal succession. Water-voracious 
indigenous plants not natural to the particular sere, 
and demanding exotics, draw strongly upon the soil 
moisture no matter what the successions! history of 
the site. 

The degree of moisture absorption by the roots of 
trees has to be token into account in the study of the 
reactionsof all forests, natural and artificial. Although 
this was realised to some extent so early as 1856 by 
Cotta, and remarked upon by Borggreve in 1891, it 
was not until Fricke (1904), Albert (1915), Barrington - 
Moore (1917), Hans Burger (1923), Aaltonen (1923), 
and myself (1922-27) had investigated the matter 
experimentally, that the potent draining effects of 
certain tree stands were brought to light. No details 
can be given here, but the following mean moisture 
content data for adjacent sites bearing different types 
of vegetation—the soil being of the same general 
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nature throughout—are instructive in demonstrating 
the reactions of different tree communities : 


Vegetation. 

Mean Moisture Content 
(per cent). 

At 

e Inches. 

At 

24 inches. 

Macchia (* fijnboa ’) shrubs to 10 


"FT 

30 

ft. ; the medial stage of the sere 

35 

Primeval forest of medium moist 
type : the climax for tho sere . 

42 

35 

Plantation of Pinus insignia 
Doug. ( P. roiUataDon.): about 
14 years old ; planted 6 ft. x 

6 ft., and much thinned . 

34 

24 

Plantation of Pinus pinaster . 
about 14 years old ; planted 
ft ft. x 0 ft,, thinned once . 

33 

24 

Plantation of Eucalyptus globulus : 
about 14 years old ; thinned 
thrice. 

25 

20 

Plantation of Acacia melanoxylon: 
about 14 years ; thinned twice. 

18 

16 

(For a full account of tho 
behaviour of this species, see 
J. F. V. Phillips, Trans. Roy . 
Soc. 8.A., 16,31-43; 1928.) 


i 


From the foregoing it is clear that planting of 
Eucalyptus glabuhts and A. melanoxylon would very 
seriously decrease the soil moisture, whereas the 
planting of the pines would affect this but slightly. 

Furthermore, I have been able to collect informa¬ 
tion regarding the drying of numerous small streams 
in the George-Knyana-Humansdorp coastal region, 
as the outcome of the planting of various species of 
Eucalyptus , and the planting of A . melanoxylon; on 
the other hand, appreciable diminution of flow due 
to the formation of blocks of Pinus insignis and P . 
pinaster has not been detected—during periods of 
normal rainfall. In dry periods, however, a minor 
drying influence is demonstrable. 

Clear or selective fellings in natural and artificial 
forest often produce appreciable increase in soil 
moisture at depths greater than 6-9 inches—provided 
strong weed-growth or rapidly developing coppice 
shoots do not appear ; this increase is due to decreased 
absorption by the roots. The following examples 
must suffice : 



Mean Moisture Content of Soli at 
12 Inches (per cent). j 

Vegetation. 

Before 

Felling 

2 Months 
after 
Felling 

2 Years 
after 
Felling 
(: x: 2). 

Primeval forest of 

medium-moist type 

38 

60 

42 

Acacia melanoxylon . 

17 

1 

26 

10 


(: x : 1 ) mean values from humorous determinations over 
1 month. 

(: a?: 2 ) dense weed-growth and vigorous coppice pro¬ 
duced on both sites. 

As pointed out by Mr. Vaux Graham, the loss of 
moisture by interception of rainfall by trees is worthy 
of consideration ; observations at Deepwalls, Knysna, 
have shown that from 10 to 25 per cent of the fall fails 
to reach the ground, being spread over the surface of 
the foliage, the twigs, the branches, and the boles of 
the trees. 

The losses due to absorption and interception at 
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Deepwalls are all the more interesting because at 
least 15 inches of precipitation are added to the 
ordinary rainfall as the result of condensation by the 
forest canopy of hydrometeoric mists* 

John Phillips, 

Tsetse Research, Kondoa Irangi, 

Tanganyika Territory, 

(Formerly Forest Research Station, 

Deepwalls, Knysnn, S.A.), 

May 21. 

The Complex Structure of the Copper-Tin 
In term eta Ulc Compounds. 

The equilibrium diagram of the copper-tin system 
is one that shows a bewildering complexity of phases. 
Tho great majority of these exist only at high tern- 
peratures or form solid solutions of variable com¬ 
position, but there exist at ordinary temperatures 
three phases which show a very limited range of 
composition. These have been usually considered 
by metallurgists, following the classical work of 
Heyoock and Neville, as the intermetallic compounds; 
S bronze Cu 4 Sn ; v bronze Cu 8 Sn; and f bronze CuSn. 

Recent studies of these compounds by the method 
of X-ray analysis of single crystals have been carried 
out partly at the Davy Faraday Laboratory and 
partly in the Department of Mineralogy at Cam¬ 
bridge with the invaluable assistance of the Depart¬ 
ment of Metallurgy. It has been shown conclusively 
that definite intermetallic compounds exist, but that 
their compositions and structures are much more 
complex than those usually assigned to them. The 
complexity is such that tho complete structural 
analysis will take some considerable time, bo that it 
has seemed of interest to give the following pre¬ 
liminary results. 

The oompound '$ bronze has been most carefully 
studied from some minute single crystals without 
faces prepared by Dr. Weiss ; it is found to have a 
cubic structure with a face centred lattice of side 
17-02 A., thus confirming the powder photograph 
observations of Westgren and Phragmen (Ark. f. 
Mat. Ast. u Fys. ; K. Sven. Vet. Akad., 19 B, No. 12 ; 
1926). With a cell of this large size it is difficult to 
be certain of the number of atoms in the cell. How¬ 
ever, its close relation to the structure of 7 brass 
worked out by Bradley and Thewlis ( Proc. Roy. Soc 
A, 112, 678 • 1926), which has a cell of almost exactly 
half the dimensions, 8-87 A., and gives intensities of 
reflections for the 50 corresponding planes of almost 
identical values, .makes it almost certain that the 
total number of atoms in the cell is 8x52 = 416. 
Such a number cannot be made up from molecules 
of Cu 4 Sn, and the most probable values to fit with 
the density 8*95 are 328 atoms Cu and 88 atoms Sn, 
which makes the simplest formula Cu^Sn^. In 
order to check this, Mr. J. Stockdale has kindly 
carried out a micrographio analysis of a set of speci¬ 
mens of composition ranging from 19 to 22 atomic 
per cent tin at 0*2 atomic per cent intervals, and 
annealed for three weeks. He has found clear 
evidence of a two-phase structure, except in the case 
of the specimen containing 20-6 atomic per cent tin, 
which agrees very closely with the value found by 
X-rays. In any event, it is clear that the formula 
Cu 4 Sn must be abandoned ; its retention up to the 
present being due on one hand to insufficient an¬ 
nealing, and on the other to the desire for a simple 
formula. The positions of the atoms in 8 bronze 
ore very similar to those in y brass. They have been 
found with sufficient accuracy to give a reasonable 
account of the 700 observed plane intensities. The 
space group is T 2 *, 
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The compounds y bronze and < bronze were 
examined in the shape of single crystals prepared by 
Mr. Heyoock by dissolving alloys of appropriate 
composition with concentrated hydrochloric acid. 

ij bronze grows in lath-shaped crystals with cor¬ 
roded faces sufficiently good, however, to show that 
the symmetry is orthorhombic. This is confirmed 
by X-ray analysis, which shows a cell unique outside 
organic crystals, a = 4*33, b =* 6*65, c = 38-1 A. There 
is, however, a pseudo cell with the same a and b 
axes, but with the c axis 4-76 A., one eighth of the 
true value, the dimensions of which resemble nearly 
a close-packed hexagonal arrangement. This is the 
structure found by .Evans and Jones (Phil. May*, 4, 
1302 ; 1927) by the powder method, which is of 
course powerless to deal fully with a structure of 
such complexity. In this cose the accepted com¬ 
position is probably correct, analysis of the actual 
crystals giving 25*2 atomic per cent tin, which gives 16 
molecules of Cu 3 Sn per cell. Micrographical analysis, 
however, gives 24-3 per cent, which agrees better 
with the Formula Cu ft 0 Sn 1# . The lattice is be face 
centred l ' J 0 , and the space group probably Q J V 
e bronze grows in beautiful needles, which, measured 
optically, show hexagonal symmetry. Its structure 
is the most curious of all the compounds. The 
lattice is hexagonal I\, a = 20*85, c = 25-l A., very 
closely simulating one of one fifth of these dimensions. 
Such a cell would contain two molecules of CuSn 
with a nickel arsenide structure. The composition in 
this case, however, differs widely from CuSn. Analysis 
of the crystals gives 45 atomic per cent tin, while 
micrographic analysis leads to the value 46 atomic 
per cent. With a density of 8-27 the cell has from 230 
to 250 atoms of tin and 280 to 300 of copper, the 
simplest formula being 50 Cu^Sn^, but further study 
will be required to arrive at the exact numbers. 

From these studies two tilings appear ; there is 
first the extreme regularity of the internal structure 
of compounds that repeats exactly with cells of such 
magnitude and of such complex composition, and 
secondly, there is a distinct tendency to mimic much 
simpler cells : cubic dose packing in the case of 
‘ Cu 4 Sn,’ hexagonal close packing in the oase of 
4 Cu 3 Sn,’ and a nickel arsenic structure for 4 CuSn.* 
The second property is plainly the same as exists in 
the more usual metals and compounds such as the 
silicates, in this case connected with the ratio of the 
free electrons of the atoms of tin and copper as 
suggested by Bradley and Gregory (Proc. Manch. 
Phil. Soc., 72, 91 ; 1928). The extreme complexity 
is in the author’s opinion due to some incommensur¬ 
ability in the atomic diameters which oannot adjust 
themselves in less than a certain number of atomic 
steps. J. D. Bernal. 

The Mineralogioal Laboratory, 

University of Cambridge. 


Quality of Soil in Relation to Food and 
Timber Supply. 

The statement made by the “ Writer of the 
Article ” in Nature of June 2, to the effect that no 
land should be planted which is capable of providing 
food, is surely a very sweeping one if applied literally 
to the British Isles. The t4 Writer ** doubtless knows 
that a mild and humid climate enables ground to 
be utilised for grazing in Ireland which would be 
practically worthless under more arid conditions. 
This means that food production is not oonflned to 
good land, and sheep in particular can and do pro¬ 
duce large quantities of meat on land which is even 
too poor and exposed for timber production. The 
relative advantages of food and timber production 
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for loud utilisation are not, therefore, determined 
merely by the quality of the soil, as is suggested by 
the “ Writer of the Article,” but by other considera¬ 
tions, some of whioh are referred to by Mr. Hiley. 

Over and above these points, the remark raises the 
question whether timber - growing on poor soil is 
necessarily accompanied by any economic advantage. 
For the best part of a century economists and 
foresters have adopted a theory that land considered 
too poor for agriculture can be advantageously 
devoted to afforestation. The economist argues, of 
course, that food is a more essential production than 
timber, but a similar argument might be used in 
connexion with hundreds of articles or industries 
now considered necessary to civilisation, which take 
up or occupy land capablo of food production. Why 
should timber alone be prohibited from occupying 
land of a class which is equally difficult to prove 
suitable for one particular purpose to the exclusion 
of others ? From the forester’s viewpoint the theory 
referred to has been advanced ohieny to justify his 
existence, and rests on no firmer foundation than 
that provided by the economist. 

The precise qualities which render certain soils 
more productive under timber crops than when 
devoted to tillage or grazing are not easily defined, 
and the question is so extremely complex that its 
discussion here would be quite impossible. But a 
great advance could be made in the broader issues 
of rural economy if a general agreement could be 
arrived at on one particular aspect of the question. 
This is the scientific principle which should be recog¬ 
nised in all forms of land utilisation, so far as this 
affects land control. Why, for example, does the 
Htate persistently ignore the most important asset 
the country possesses by disregarding all forms of 
c?ontrol over land, and leave the disposal or utilisation 
of this asset entirely to the individual ? The correct 
answer is probably that the matter is too big for our 
statesmen to tackle. The argument is always forth¬ 
coming that the pressure of necessity or supply and 
demand will invariably settle the problem on general 
lines in the long run, and the individual occupier 
must decide for himself whether corn, grass, forest, 
fruit, or garden produce is giving the best return to 
the country at large, as well as to himself. The 
mere fact that this is the only practical solution of 
the problem is, however, no proof that it is the 
correct one. It merely proves that land utilisation 
is still governed by self-interest, tradition, or empiri¬ 
cism rather than science, and that force of circum¬ 
stances, negligence, or some other factor is responsible 
for a certain percentage of the natural fertility of the 
soil remaining unutilised. 

If the covering of the soil with a tree crop is the 
objective, irrespective of profit, quality, or size of 
timber, or the production of commercial material, 
the problem is narrowed down to selecting a species 
which is capable of normal existence on the par¬ 
ticular land being dealt with. An objective of this 
kind may be connected with the prevention of soil 
erosion, regulation of water supply, climate, or 
landscape effect, etc., and soil fertility is then a 
subsidiary question. If, on the other hand, the pro¬ 
duction of commercial timber is aimed at, soil fertility 
in relation to the particular crop or species is of con¬ 
siderable importance, taking, of course, elevation, 
aspect, etc., into consideration. Every timber tree re¬ 
quires certain conditions for its normal development, 
in the same way as any other plant, but there is no 
evidence, so far as I am aware, that timber trees are 
less exacting as regards soil fertility than the majority 
of farm crops, due allowance being made for the 
fact that the latter can only utilise the first few 
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inches of surface soil, and must, therefore, maintain 
themselves from a layer in which soil nutrients are 
concentrated rather than diffused, while the former 
have a deeper rooting range. Different species of 
trees differ, of course, in their requirements, but if 
the total amount of nutrient material extracted from 
the soil could be compared with the dry weight of 
vegetable matter it produces, the probability is that 
timber trees would bo found to make similar demands 
upon soil as is the case with farm crops. Young 
trees growing in nurseries afford an illustration of 
this, for the average true nursery requires cultivation 
and manuring to as great an extent as oats or 
potatoes, otherwise the crops fail. 

Those who favour the theory that soil fertility 
is less important for trees than for farm crops, 
overlook the fact that the bulk of the commercial 
timber in Europe is growing on soils which are by 
no means poor, and that the assumed poverty of much 
forest land is based on appearances rather than 
facts. Rocks, boulders, uneven ground, stoop slopes, 
etc., which obstruct or prevent ordinary cultivation, 
do not necessarily imply poor soil. Many of the 
forests pointed to as examples worthy of imitation 
grow on land equally as good as agricultural land in 
their vicinity, and the preservation of the forest has 
been due to causes quite distinct from soil conditions. 

The theory that forest should occupy poor land 
only is merely sound so far os it is required as a 
surface covering for various purposes, irrespective 
of timber production. Where the latter is the main 
object in view, the tree crop should occupy land 
capable of meeting, but not exceeding, its require¬ 
ments for normal growth. No economic advantage 
is gained by planting land below the standard of 
quality required to produce a satisfactory crop, and 
a country cannot both have its cake and eat it. 
Either the commercial forest must disappear, or 
land of suitable quality must be set aside for its 
use, and in the majority of cases this land will have 
a not inconsiderable agricultural value, and is con¬ 
sequently capable of food production if cleared or left 
unplanted. 

Nature does not recognise these sharp divisions 
between agricultural and forestry land, but too often 
scrub or worthless timber is regarded by the layman 
os satisfactory forest, and the distinction between 
commercial and non-commercial timber ignored or 
unrecognised. A. 0. Forbes. 

Dublin. 


Silver Bubbles and Films. 

It may be of interest to reoord a phenomenon 
observed in the course of an experiment on the 
properties of 4 sputtered ’ silver films. Oq the 
passage of a discharge through the sputtering tube, 
it was noticed that numerous 4 globules * of varying 
sizes—some transparent, others iridescent—made their 
appearance on the walls of the vessel. 

A casual glanoe suggested the presence of a con¬ 
densed liquid, but a more detailed examination re¬ 
vealed the supposed globules as very thin films of 
metal whioh had entrapped a finite volume of gas. 
Many of these 4 metallic skins ’ showed brilliant inter¬ 
ference colours by reflection, whilst others were so 
thin as to appear almost transparent when viewed 
by transmitted light. The shape of the deposited 
films varied, the majority being circular, while some 
were elongated, giving an appearance similar to that 
of blistered paint. This characteristic formation ^ is 
shown in the accompanying photograph (Fig. 1). ' 

The average diameter of the deposits was found 
to be 6*0 mm., the largest oval formation being 
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13 ‘0 mm. long by 8*0 mm. vide. The fact that a con¬ 
tinuum of metal having so large an area can be 
spontaneously deposited on the glass walk is of great 
interest, sinoe it points to a perfectly homogeneous 
film structure. 

The films were kept under observation for several 
hours, and were found to undergo a progressive 
transformation due apparently to gas diffusion through 

the metal, the skins 
slowly shrinking, and 
finally puckering. On 
passing a further dis¬ 
charge at this stage, 
the flaccid films be¬ 
came electrified, and 
consequently dis¬ 
rupted by contact 
with the walls of the 
tube. The continuous 
formation of minute 
gas bubbles upon the 
surface of the * en¬ 
velopes ’ confirmed the 
supposition of & gas 
diffusion through the 
film. 

Evidence of a gran¬ 
ular struoturo in the 
metal deposit was 
sought, but was not 
confirmed by observa¬ 
tion with a high-power 
microscope. An at¬ 
tempted measurement 
of the thickness of the 
films by observing the interference colours produced 
was rendered abortive, owing to a general * browning * 
of the glass walls, but since a thickness of approxi¬ 
mately 0*3 m is requisite for visible interference 
phenomena, it is apparent that the observed deposits 
approximated to molecular thickness. 

The discharge was maintained at a pressure of 
5 x 10" a mm. of Hg, using a 10 in. coil, with mechanical 
‘ make and break,’ to excite the tube. 

D. R. Barber. 

University College, Exeter, 

June 16. 



KlG. 1.—Silver bubble produced by 
cUftcharize through a ' up uttered' 
tube. Twice natural size. 


A Century of Inventions. 

Perusal of Rir Alfred Ewing’s masterly review of 
“ A Century of Inventions ” (Nature, June 16) brings 
to mind the singular accuracy with which Erasmus 
Darwin (1731-1802) foretold some of them. The 
forecast lies buried in his poem, “ The Botanic 
Garden, or the Lover of the Plants,’ 1 which incurred 
Canning’s merciless parody, “ The Loves of the 
Triangles,” and was pronounced by Byron to be 
“ pompous rhyme.” 

“The Botanic Garden” was published in 1789, 
fifteen years before Trevithick first made a steam 
carriage to run upon rails. Darwin did not live to 
see that, nor did he foresee the internal combustion 
engine ; but his prophecy was of remarkable range. 


“ Soon shall thin© arm, Unoonquered Steam, afar 
Drag the slow barge and drive the rapid car; 

Or on wide-waving wings expanded bear 
The flying chariot through tne fields of air. 

Fair crews, triumphant, leaning from above, 

Shall wave their fluttering kerchiefs as they move; 

, Or warrior bonds alarm the gaping crowd, 

And armies cower beneath the shadowy cloud.'* 

Herbert Maxwell. 

Monreith, 
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Ik the thirty-fourth James Forrest Lecture; 
delivered by him before the Institution of Civil 
Engineers on June 4, Sir Alfred Ewing omits to 
mention the source from which he has borrowed 
his title. The historian of soienoe is not likely to 
forget that remarkable memoir, “ A Century of 
Inventions ” (1663), in which the steam-engine is 
first described. It has been often reprinted, and 
under this name, an abbreviation of the original 
has been translated into several European languages. 
The author, Edward Somerset, second Marquess 
of Worcester (1601-1667), was eldest son of Henry, 
the first marquess, by Anne, second daughter of 
John Lord Russell and of Elizabeth, third daughter 
of Sir Anthony Cooke, Knight of the Bath. By 
virtue of their common descent from the last-named 
statesman, he was a cousin once removed of Francis 
Bacon, Viscount St. Alban. Hk only son, Henry 
Somerset, first Duke of Beaufort, was a maternal 
ancestor of Augustus Fitzroy, third Duke of Grafton, 
grandfather of Admiral Fitzroy, the eminent 
meteorologist. Thurkill Cooke. 

6 Cavendish Square, W.l. 

——itnm 

Mr. Thurkill Cooke is of course right in saying 
that I borrowed tho title of my recent James Forrest 
Lecture from the Marquis of Worcester’s well-known 
book. The title is so familiar in that connexion to 
students of engineering history that I imagined my 
audience did not need to be reminded of its origin. 
Mr. Cooke will find a reference to the original “ Century 
of Inventions ” in my book on “ The Steam-Engine 
and other Heat Engines ” (p. 4), where a brief sketch 
is attempted of early stages in the evolution of the 
steam-engine. J. A. Ewing. 


Valence and the Rule of Eight. 

F. London, in an interesting article (Zeit.f. Pkysik , 
46, 465 ; 1928), attempts to account for the difference 
in valence behaviour between nitrogen, oxygen, and 
fluorine on one hand, and phosphorus, sulphur, and 
chlorine on the other, in terms of absolute quantum 
restrictions. The chemist has been inclined to account 
for the limited valenoe of nitrogen, oxygen, and fluorine 
on the grounds of energy relations ; that is, many 
compounds do not occur because they are * unstable.* 
Such an explanation is admittedly unsatisfactory. 

London’s main premise is that the * homopolar ’ 
bond between two atoms consists of a pair of electrons, 
one of whioh is contributed by each atom. If two 
electrons belong to the same atom and are * paired,* 
that is, neutralise each other magnetically, they are 
not available as a bonding pair to form a link with 
another atom. This is, of course, quite a different 
postulate from the on© made by G. N. Lewis, who 
assumed that the pair of electrons in the bond might 
both belong to one atom. London’s postulate works 
well in that he can show that fluorine has only one 
* free ’ electron, while chlorine may share as many as 
seven pairs of electrons in perchloric acid. This latter 
assumption, however, abrogates the rule of eight, 
whioh has its physical beusis in the stability of the 
electron structure of the noble gases and is, after all, 
one of the main principles of the Lewis theory.. 

Apparently London naively accepts the old valence 
theory, which assumes that an element will show a 
different valenoe toward oxygen than toward hydro¬ 
gen, without realising that this behaviour calls for some 
explanation. If HC10 4 exists, why not H 7 C1 ? The 
Lewis theory accounts for all this very nicely by the 
rule of eight. 

Furthermore, oxygen and fluorine form compounds 
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with valences greater than two and one respectively. 
These cases would be disposed of by London, perhaps, 
as not being all 1 homopolar ’ in type. Nitrogen, how- 
ever, according to London, should have but three 
electrons to share, and nitric acid and the amine oxides 
appear to offer difficulties. 

By giving up the rule of eight a few faots ean be 
accounted for on grounds more definite them those of 
energy relations. But it may be expected that when 
a rule whioh has been found applicable to hundreds 
of thousands of compounds is given up, new explana¬ 
tions must be invented for the existence or non¬ 
existence of various chemical structures, and some of 
these explanations will probably involve ad )wc 
assumptions. 

Worth H. Rodebush. 

Laboratory of Physical Chemistry, 

University of Illinois, Urbana, Illinois, 

May 29. 


The Raman Effect and the Spectrum of the Zodiacal 
Light. 


In a recent address (Indian Journal oj Physics , 
vol. 2, part 3, p, 387) Prof. C, V. Raman announced 
the interesting discovery that when monochromatic 
light is diffused by the molecules of a liquid, the 
spectrum of the scattered light contains, besides the 
incident lines, also other new lines of increased wave¬ 
length. The Raman effect, as it may be called, is 
less easily observed in the ease of scattering by gases 
and vapours. Nevertheless, I have succeeded in 
photographing a satisfactory spectrum of the light 
scattered by the vapour of ether showing the effect. 
For this purpose, a specially constructed spectro¬ 
graph of Bmall dispersion and very large light¬ 
gathering power was used. With a 3000 c.p. 
mercury vapour lamp as the source, an exposure of 
180 hours on the light scattered by a flask of ether 
vapour brought out the most prominent line of 
increased wave-length very clearly. The intensity 
of this line in relation to the incident line which 
excites it is considerably less in the case of the vapour 
than in the case of the liquid. 

The spectrograph constructed for the research 
mentioned above proved itself equal to the task of 
photographing the spectrum of the zodiacal light 
with less than an hour’s exposure, fast plates sensi¬ 
tised with erythrosine being used. The plate showed 
a continuous spectrum, with the calcium absorption 
line at 4227 A. prominently appearing in it. The 
spectrum showed no trace of Light of wave-lengths 
longer than about 5000 A., though the plates were 
sensitive up to the I) lines. The complete absence 
of the longer wave-lengths makes it difficult to 
accept the suggestion of Dufay that the partioles to 
which the zodiacal light is due are larger than the 
wave-length of light m size. It is more reasonable 
to assume that the scattering material is diffused in 
atomic or molecular condition. Since the radiation 
incident on the diffusing molecules includes very 
short wave-lengths, the scattered radiation from 
them penetrating through the earth’s atmosphere 
must include not only the incident frequencies, but 
also radiations of modified frequencies which are less 
perfectly polarised. The weakness of polarisation 
Of the zoaiacal light can be reasonably accounted 
for in this way. It appears not improbable, there¬ 
fore. that the Raman effect is of significance in re- 

and polarisation of 

L. A. Ramdas, 

20 Kutoheri Road, 

Karachi, May 29. 
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lation to the speotral character 
the zodiacal light. 


Imperishable Labels for Preserved Organisms, 

When paper labels are used for describing the 
contents of a bottle containing animals, especially 
those obtained on expeditions and not examined until 
many years after the material is preserved, it is not 
infrequently difficult to read the labels with certainly. 
Valuable material is sometimes lost from this cause. 
Moreover, the writing of paper labels out-of-doors 
in wet weather under pressure of time and material 
is irksome and inefficient. No doubt there are many 
ways of overcoming a minor difficulty of this kind, 
but it is probably not superfluous to record a successful 
method which may not be known generally and has 
been extended in this laboratory to more valuable 
uses. A satisfactory label can be made of pieces of 
opal glass of a suitable size and thickness. Opal 
glass sheets or slips oan be obtained easily com¬ 
mercially with one side polished and the other rough 
and unpolished. There is no difficulty in writing 
with a graphite pencil on the unpolished surface, 
and the writing is permanent, in ordinary preserva¬ 
tives and fixatives, 

In overlooking recently a quantity of labels J. made 
in this way in 1912 and 1913, I find they are as clear 
to-day as when written. 1 have also used labels of 
this kind during many years for experiments in the 
sea, but growths may render them undecipherable 
after about a year’s immersion. No doubt other 
workers have used similar labels, but if so, the fact 
merely serves to show that convergence is common 
in the realm of ideas as it is in organic evolution. 

J. H. Orton. 

Marino Biological Laboratory, 

Plymouth, 

June 15. 


The Reflecting Power and Colour Sequences 
shown by Metals on Activation. 


The brightening of the colour sequences shown by 
copper on continued oxidation and reduction has been 
observed to occur simultaneously with the increase in 
oatalytio activity (of. Hinshelwood, Proc , Ray. &oc. f 
A, vol. 102, p. 318 ; 1923). Direct spectrophoto- 

metric observations have shown (Proc. Roy . Soc ., A. 
vol. 117, p. 377 ; 1928) that the reflecting power of the 
metals, iron, nickel, and copper reduced from the 
granular oxide increases with the number of oxidations 
and reductions until a limiting reflecting power is 
reached, and that the brightening of the colour 
sequence is a consequence of the increased reflecting 
power of the underlying metal. The limiting re¬ 
flecting power of activated reduced nickel and copper 
is, however, much less than that of the burnished 
metals. Thus a burnished metal surface becomes 
duller on activation, and the accompanying colour 
phenomena are less pronounced. Tins has now been 
verified experimentally. 

It is usual for a metal to produce colour sequences 
on oxidation which increase in brightness on alternate 
oxidation and reduction, because the original metallic 
surface reduced from the coarsely granular oxide 
becomes finer in structure, but this brightening is not 
always associated with activation. 

A burnished surface becomes duller and coarser on 
alternate oxidation and reduction, and the associated 
colour sequences become lees bright. 

i F. Httrn Constable. 

St. John’s College, 

Cambridge. 
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The Freshwater Medusa Lim nocod turn sowerbyi in 
the Royal Botanic Society's Gardens, Regent's 
Park. 

It may be of interest to record the reappearance of 
the freshwater jellyfish, Limnocodium ( Craapedacuata ) 
sowerbyi, in the Victoria Regia tank of the Royal 
Botanic Society’s Gardens, Regent’s Park. The 
modus® were found by us in large numbers on J une 30, 
and some persisted over the week-end. The specimens 
are mostly fully grown, with an umbrella diameter 
up to about 13 min. They resemble in every way the 
specimens first described by Allman and Lankestor. 
These remarkable freshwater mod usee were first dis¬ 
covered in Regent’s Park in 1880, and are reported 
to have reappeared there for four or five years ; they 
have apparently not been noticed in the tank in 
recent years. Since its original discovery in 1880, the 
jellyfish has, however, been recorded from tanks in 
botanical gardens in other towns in England, in 
France, Germany, and the United States, 

The most recent- appearance of Limnocodium in 
England that we cun trace, was in the Victoria Regia 
tank in the Botanical Gardens in Birmingham, where 
they were collected by Prof. Boulenger in 1912. 
Apparently the same species was found by Prof. 
Carman in a creek near Frankfort, Kentucky, in 1910, 
whilst an allied species, L. kawaii, has been recorded 
from a river in China. 

W. U. Flower. 

Bedford College, S. Loctcyer. 

London, N.W.l, 

July 2. 


The Complementary Nature of the Quantum Theory. 

Prof. Bohr lias kindly informed me that in the last 
chapter of my recently published book on quantum 
mechanics, the reference to his work on the comple¬ 
mentary nature of tho quantum theory (described in 
the supplement to Nature of April 14, pp. 579-590) 
may perhaps give rise to misunderstanding. When 
I was last in Copenhagen, in September of the past 
year, Prof. Bohr was away at the congress in Como, 
and the views which had been recently developed by 
Heisenberg and himself were elucidated to me at the 
Institute for the purpose of this last chapter. In the 
discussions, use was frequently made of a mode of 
probability calculation similar to that used in earlier 
work on the statistical formulation of quantum 
mechanics, but which appeared to me to be more 
simple and direct. Prof. Bohr points out that the 
wording of the chapter may create the impression that 
these calculations were primarily developed in con¬ 
nexion with the new ideas, whereas they may be said 
to be characteristic of tho whole recent development 
of the quantum theory. When Prof, Bohr was in 
Cambridge in November, I happened to have neither 
the manuscript (then in the press) nor the proof of this 
chapter (then not yet printed), otherwise this impres¬ 
sion would doubtless have been noticed and removed. 

G. Birtwistle. 

Pembroke College, 

Cambridge, Juno 20. 


A Tetraploid Sax if rags of known Origin. 

The results of genetical studies, completed up to the 
F % generation this year, and of preliminary cytological 
investigations, enable us to add another to the in¬ 
creasing list of known tetraploids amongst plants. 
Crossing Sox-ifroga rosacea with S. granulate, a small 
F x generation was raised the plants of which were 
uniform, except that one showed abnormal develop* 
ment of the petals in most of the flowers. The general 
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balance of characters was towards the male parent 
(S, granulate). One of the ,F. plants with normal 
flowers was selfed and a large F % generation (436 in¬ 
dividuals) raised. Tho plants of this generation were 
remarkably uniform, except that petal abnormalities 
appeared in a few or majority of flowers in five plants. 
No trace of segregation towards the distinct habit 
and flower characters of the two parents could be 
traced. 

Chromosome counts have been made by Mr. R. O. 
Whyte, of Cambridge, who reports that the F t material 
has 32 chromosomes in the anthers, the number in this 
generation being double that in its predecessors. The 
reduction divisions in the F x are most irregular and, 
at present, difficult to interpret completely. A full 
account of the work is being prepared for publication. 

E. M. Marsdbn-Jonks. 

W. B. Turrill. 

Kew, June 20. 


The Colour of the Peacock's ‘Eye.* 

With reference to Lord Rayleigh’s observations on 
tho colour of the peacock's 4 eye 1 in Nature of May 
26, it may be of interest, to note the remarkable 
change in the colour of the filamentous groundwork 
of the train effected by wet—a peacock living in the 
open appears in rainy weather to have this part of 
the train copper-red instead of green, though the 
* eyes ’ remain of tho usual colour. This observation 
applies only to the ordinary peacock ; the black - 
winged mutant has a coppery train when dry, while 
tho very distinct Burmese peacock and its hybrid 
with the common bird generally show much pinkish- 
red in the train ; both of those, by the way, show 
a large amount of black in the wing. Wnat the 
trains of j>eacocks of these three kinds look like 
when wet I do not know, having observed them 
chiefly in the Zoological Gardens, where they are 
kept in aviaries with shelter always available, and 
so do not get wet. 

Ordinary daylight would also appear in some cases 
to effect a considerable change in the colour of the 
train of stuffed peafowl, the specimens in the peacock 
case at tho Natural History Museum being abnormally 
blue, except the bird shown in display, which is a 
new one. Yet a peacock in the Homiman Museum, 
exposed to a far stronger light, has kept its normal 
coloration for years; but it has not been exposed nearly 
so long. F, Finn. 


Spectrographlc Detection of * Traces.* 


In the May issue of the Journal of the Chemical 
Society Dr. J. A. N. Friend, in a paper entitled 
“ Experiments on Transmutation " (pp, 1321-1324), 
announces negative results of examinations by spectral 
means for 1 traces ’ possibly formed in specimens of 
barium sulphate, silver foil, and gold foil by bombard¬ 
ment from a source of radium-D, -E, and -F, and 
also by the action of radium emanation. 

He states : “If any kind of transmutation had 
taken place, its quantity was too minute to admit 
of detection spectroscopically,' 1 

It is desirable to point out that as only spark, 
and not D.C. arc, spectra were used, this statement 
is open to question: arc spectra are so much more 
powerful in revealing ‘ traces ’ that they should always 
be employed if possible for this purpose; Further*, 
if spectral examination is contemplated as the final 
stage of an investigation, the latter Bhould be sp 
planned that aro spectra can be used. 


Batchelor, Robinson and Co., Ltd., 
Llanelly. 


J. R, Green. 
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The Bicentenary 
fFIHOUGH the event has apparently passed 
-l- unnoticed, on April 16 last occurred the 
bicentenary of the birth of Joseph Black, whose 
name is rendered immortal by his epoch-making 
chemical discovery of the nature of * fixed air,’ 
or carbon dioxide, and by his enunciation of the 
doctrine of latent heat. These two important 
additions to knowledge were made by Black in 
early manhood, but though he lived to the age of 
seventy years, history records no further contribu¬ 
tion to scientific discovery by him, while of all 
men of science his writings are of the scantiest. 
His fame, however, was world-wide. His great 
contemporaries in England were Priestley and 
Cavendish ; in France, Lavoisier, Berthollet, and 
Fourcroy, and it was the last who once referred to 
Black as 44 the Nestor of the chemistry of the 
eighteenth century.” Proust, also on Black’s 
name being mentioned, exclaimed : “ Ah ! c’est 
le Patriarche de la Chimie,” Of Black’s career and 
work, practically all that will probably be known 
is contained in “ The Life and Letters of Joseph 
Black, M.I).,” the last published work of the late 
Sir William, Ramsay. From a scrap of autobio¬ 
graphy given in this we learn that Black was born 
at Bordeaux on April 16, 1728, his father and 
mother both being of Scotch descent. He was one 
of a family of eight boys and five girls, and was 
taught English by his mother. At the age of 
twelve years he was sent to school at Belfast. At 
sixteen he entered the University of Glasgow, 
at twenty-one he removed to Edinburgh, and in 
1754, at the age of twenty-six, took his degree of 
M.D, with the thesis, “ De Humere Aeido a Cibis 
Orto, et Magnesia Alba,” which, developed and 
perfected, was read two years later to the Medical 
Society of Edinburgh with the title “ Experiments 
upon Magnesia Alba, Quicklime, and other 
Substances.” 

At Glasgow, Black had come under the infiuenoe 
of Cullen, who saw that chemistry was not merely 
a curious and useful art, but a 4 4 vast department 
of the science of nature, which must be founded 
on principles as immutable as the laws of mechan¬ 
ism, and which may be one day formed into a 
great system of doctrines, of various degrees of 
subordination and dependence,” Black probably 
began studying under Cullen in 1749, but his 
experiments for his thesis were begun in 1752. 
Black in 1754, in a letter to his father at Edinburgh, 
said, “ Medicine is allowed on all hands to be in a 
very flourishing condition. It is practised in the 
most rational and simple manner, but the cause 
which led to his famous research was a curious 
one. A medicine invented by a Mrs. Joanna 
Stephens had apparently relieved both Sir Robert 
Walpole and his brother, who were troubled with 
the stone. Through them she received no less 
than £5000 to reveal the secret, which was pub¬ 
lished in the London Gazette of June 19, 1739. It 
ran as follows : “ My medicines are a powder, a 
Decoction, and Pills. The Powder consists of 
Egg-shells and Snails, both calcined. The decoc- 
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of Joseph Black. 

tion is made by boiling some Herbs (together with 
a Ball, which consists of Soap, Swines 1 -Cresses, 
burnt to a Blackness, and Honey) in water. The 
Pills consist of Snails calcined, Wild Carrot seeds, 
Burdock seeds, Ashen Keys, Hips and Hawes/ all 
burnt to a Blackness, Soap and Honey.” Cullen 
and his colleagues held opposing views as to such 
remedies, and it was with the object of discovering 
a 4 milder alkali ’ that Block began his experiments 
on magnesia which led to the discovery of ‘ fixed 
air.' 

After the publication of his thesis, Black practised 
medicine in Edinburgh for two years, and then, 
on Cullen’s transference to that University, Black 
succeeded him at Glasgow, when* he remained 
from 1756 until 1766. It was during these years 
that lie enunciated and first taught the doctrine of 
latent heat, of which he read an account to a society 
in Glasgow on April 23, 1762. In his lecture notes 
occur the sentences: 44 To ascertain what I mcian 
by the word Heat ” to “ ascertain the real difference 
between heat and cold ” and “ to mention some of 
the attempts which have been made to discover 
the nature of heat.” He argued that heat is the 
positive thing and not cold, and goes on to say, 
44 But our knowledge of heat is not brought to 
that state of perfection that might enable us to 
propose with confidence a theory of heat,” but 
44 when we have at last attained it, I presume that 
the discovery will not-be chemical., but mechanical.” 

One or two of Black s experiments may be 
recalled. In the first he hung two globes 18 inches 
apart in a large hall; one contained 5 oz. of water 
the other 5 oz. of ice. The water in half an hour 
had increased in temperature from 33 u to 40° F., 
whereas 10£ hours elapsed before the ice had 
melted and attained the same temperature, from 
which he argued that 139 or 140 44 degrees had 
been absorbed by the melting ice, and were con¬ 
cealed in the water into which it had changed.” 
He next tried adding equal weights of ice and 
water at 32° to equal quantities of warm water, 
and deduced the figure 143° F. In the third 
experiment he proved that a lump of ice placed 
in an equal weight of water at 176° F. lowered the 
temperature to 32°. Somewhat similar experi¬ 
ments were made by Black on the latent heat of 
steam, in which he compared the time required for 
a known weight of water to rise through a definite 
interval of temperature when exposed to a constant 
supply of heat with that required to dissipate the 
water into steam, and it was the results of these 
experiments which Black communicated to Watt 
just at the time the latter was pondering over the 
problems raised by the irregular working of the 
model Newcomen steam engine in the University 
of Glasgow. 

Few scientific discoveries have had a greater 
influence on the work of engineers than those 
made in the effects and properties of heat, of which 
Black’s was one of the most important. Up to 
thtf seventeenth century all had been conjecture. 
The first real step in progress was the invention 
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and improvement of the thermometer. This first 
appeared in Italy about the same time as the 
barometer, and the conception of the steam engine 
may be traced directly to the introduction of those 

E hilosophicftl instruments and the enlargement of 
um&n knowledge they brought in their train. 
Fahrenheit, the German instrument maker of 
Amsterdam, was the first to make thermometers 
with adequate skill, and he also fixed, first the 
freezing point, then the blood heat, thirdly the 
extreme cold of a mixture of ioe, water, and sal- 
ammoniac, and then the boiling point of water. 
Writing a hundred years later, Sir John Leslie, 
himself a great experimenter, said : “ The Doctrine 
of Heat has in the course of the eighteenth century 
been advanced to the rank of a science. Its trans¬ 
fusion through the mechanical arts has communi¬ 


cated a grand movement to society and wonderfully 
augmented our natural wealth and resources. 
Leslie then went on to recall some of the most 


important discoveries : Fahrenheit’s thermometric 
scale ; Cullen's observation of the lowering of the 
boiling point under a decrease of pressure ; Black’s 
theory of latent heat and sensible heat; the intro¬ 
duction of the terms 1 capacity for heat ’ and 
1 specific heat ’; Lavoisier’s and Laplace’s experi¬ 
ments on calorimetry ; Wedgwood’s pyrometers ; 
the registering thermometers of Six, and the pro¬ 
duction of artificial cold ; but like Black he felt that 
the true theory of heat had yet to be discovered, 
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remarking, “ What seems wanted at present to 
complete our knowledge of heat, is not the vague 
repetition of experiments already carefully per¬ 
formed, but a nice investigation of several unex¬ 
plored properties, directed with scrupulous accuracy 
on a large soale.” Had Leslie but Known it, even 
at the time he wrote, the famous essay of Carnot 
had already been published, while Joule, Rankine, 
Kelvin, Mayer, Clausius, Tyndall, and others were 
just beginning the careers during which they were 
to demonstrate by means of “ nice investigations,” 
“directed with scrupulous accuracy,” that, as 
suggested by Black, the true theory of heat is not 
t£ chemical, but mechanical.” 

With Black’s work on latent heat his course of 
discovery came to a close. In 1766 he removed to 
Edinburgh as professor of chemistry, and there 
for more than thirty years lectured on his favourite 
subjects. The friend of Watt, Adam Smith, 
Robison, Hume, Playfair, and Hutton, he passed 
his life in the quiet performance of his congenial 
duties, somewhat indifferent to honours, but 
cheerful and courteous to all alike. His death 
took place suddenly as he sat in his chair, on 
Dec. 6, 1799. Robison, who wrote a sketch of 
him and published his lectures, gave the date of 
his death as Nov. 10, and Ferguson gave it aa 
Nov. 26, another mistake. It was Muirhead who 
first pointed out the discrepancy ; the date Dec. 6 
being confirmed from the newspapers of the time. 


Life’s Unsuspected Partnerships. 1 

By Prof. Dobis L. MacKinnon. 


S YMBIOSIS is the word used by biologists to 
describe the state of affairs in which two or 
more different kinds of organisms are closely, and 
in some cases inseparably, associated for the greater 
part of their lives in a partnership from which 
both, in some degree, probably draw benefit. 
Within the last few years, many unsuspected 
interdependences have been revealed, and a vast 
field has been opened up for further research. 

It has recently been claimed by Pierantoni and 
other workers that the luminescence of surface¬ 
living cuttle-fishes, pelagic tunicates, and certain 
reef-inhabiting fishes is produced by bacteria that 
are in constant symbiosis with them. Sapro¬ 
phytic light-giving bacteria are abundant in the 
sea, and are inevitably swallowed by feeding 
animals, in the dead bodies of which they multiply 
exceedingly, and, still glowing, produce the dis¬ 
concerting phenomenon of phosphorescence which 
may be noticed, for example, in rotting fish. 

Among the little sand-hoppers of the genus 
Talitrus , which are normally not luminescent, one 
is occasionally found glowing with a mysterious 
inward light. Such individuals are always diseased, 
and if their infected blood be injected into the 
bodies of other like crustaceans, these also begin 
to glow and soon die. It would look there¬ 
fore as though, for some animals, the incursion 
of luminescent bacteria is directly harmful. But 

1 From * Friday evening discourse delivered at the Royal Institution 
on May 11. 
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others have acquired immunity against the in¬ 
vaders, and have even turned the invasion to 
account. Such are the pelagic tunicates and the 
cuttle-fishes. The best-known example of tunicate 
phosphorescence is that of the creatures known as 
Pyrosoma , which form transparent, gelatinous, 
tube-shaped colonies floating on the surface of the 
warmer seas. The walls of the tube are composed 
of numerous individuals seated in a common gela¬ 
tinous envelope and adding to their number by 
budding. The mouth of each person is directed 
outwards, and close behind it is a p&toh of tissue 
which is the light-organ. It has been discovered 
that the cells composing this organ contain lumin¬ 
escent bacteria, and it is the "glowing of these 
that gives the animals their phosphorescence. It 
is not easy to imagine what advantage the Pyro¬ 
soma colony derives from this ; the animals have 
no eyes, they are hermaphrodite, and they lie in 
close association; but some important advantage 
there must be, for the egjgs that will give rise to 
new colonies are always furnished with a certain 
quantity of the bacteria, handed on from the 
parent. 

When the Pyrosoma individual is sexually mature, 
some of the bacteria in its light-organ begin to form 
spores, which then leave the shelter of Hie cells in 
which they hare developed and are carried by the 
blood-stream to the little sac in which the single egg 
is developing. Invading the oelb oi this sac, they 
seem to. induce these to divide, and one of the 
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daughter cells at each division moves into the space 
between the sac and the egg. This invasion con¬ 
tinues and the infected cells continue to multiply 
and move in towards the egg until there are about 
four hundred of them. Tne egg itself has mean¬ 
while begun to divide, and the infected follicle cells, 
glowing all the time, take up their position between 
the blastomeres. Each egg gives rise to four 
Pyroaoma individuals, which will be the founders 
of a new colony, and between these four the in¬ 
vading luminescent cells are scrupulously divided, 
taking up their definitive position, as time goes on, 
in the light-organs. In this way, from generation 
to generation, the sacred flame is handed on. 

In the cuttle-fishes, the eyes are in their way as 
perfect optical apparatus as those of a vertebrate, 
the sexes are separate, and in the majority of 
species the luminescence is shown by the female 
only. The eggs of the cuttle-fish are enveloped 
in a shell which is secreted around them on their 
passage to the exterior by structures known as the 
nidament&l glands. In front of the nidamental 
glands lies another, usually called the accessory 
nidatnental gland ; and it was always supposed 
that this furnished some contribution to the egg¬ 
shell, But, now we know that it does no such 
thing ; it is a phosphorescent organ, composed of 
tubes of three kinds and colours, white, yellow, 
and orange, each of which is crammed with bac¬ 
teria of a different sort: it is those in the yellow 
tubes that are luminescent. The luminescent 
gland opens to the sea and the bacteria can pass out. 
The cuttle-fish, then, may glow with a more or 
less steady internal light, or it may eject streams 
of fire. In some cuttle-fish, the apparatus is 
further complicated by the development of a 
reflector behind the gland, backed by a pigment 
screen, and there is actually a lens in front, so that 
the animal has a veritable bull’s-eye lantern. The 
opening of the light-organ is so arranged with 
relation to the genital duct that the eggs as they 
pass along get smeared by the expressed bacteria, 
and so the new generation is safely infected. We 
find the baoteria glowing inside the egg-shell, 
though bow the embryo actually incorporates 
them we do not yet know. 

The presenoe of three different kinds of bacteria 
is paralleled by the condition of things in certain 
insects. It is known that many bacteria are 
mutually interdependent, and will not flourish 
when isolated from their fellows ; possibly we 
have here a second degree of symbiosis within the 
first, In these cases, then, the light would seem 
to be the product of captured and tamed bacteria ; 
and we speak of a symbiosis, though we are very 
far from understanding yet the special advantages 
that accrue to the microbe partner. 

Now, while the symbiosis productive of lum¬ 
inescence may give protective advantages or 
facilitate mating, the other and far commoner 
example* with which I propose to deal are con¬ 
cerned with nutrition. The primary ooncem of all 
living organisms is with food, the getting of it and 
the dealing with it when it has been secured; and 
we cannot even begin to understand the majority 
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of symbiotic partnerships until we know some¬ 
thing about the feeding habits of the organisms 
concerned. In the more intimate associations, as 
of green plant with fungus or bacteria, of animal 
and green plant, of animal and fungi and bacteria 
or protozoa, the microscopic partner has been 
called in to perform some function that the larger 
partner cannot perform for itself. Let us bear in 
mind that the green plant, the fungus, the bac¬ 
terium, and the animal have each very different 
capacities of dealing with the material that com¬ 
poses what we call their food. 

It must be admitted that, seen from our point 
of view, many of those associations appear very 
one-sided in their benefit and border closely on 
true parasitism, between which and symbiosis there 
is no hard-and-fast line to be drawn. Strictly 
speaking, we should use symbiosis to describe a con¬ 
dition where equilibrium is established between the 
partners, but we still use the term when one organism 
seems to derive more benefit than the other: true 
parasitism may be said to occur when the benefiting 
organism gets the upper hand so far that it lives 
actively upon its host’s tissues or diverts so much 
of the available food that the host dies of starvation. 
Obviously, it is seldom to the advantage, even of a 
parasite, to kill the goose that lays such golden 
eggs ; and where such a thing occurs, we may 
assume that perfect equilibrium has not yet been 
achieved. In the course of ages many harmful 
parasites, as we see them to-day, may become 
innocuous ; and as their hosts develop an im¬ 
munity, they may even beoome useful symbiotes. 

It is well known that the leaf-cutting ants of the 
genus Atia do not feed directly on the leaves they 
cut up, but use these as manure for their fungus- 
gardens, and it is on the white mycelial nodules 
of the fungus that they depend chiefly for food. 
The greatest care is taken of the fungus-gardens, 
and we may say that the same sort of symbiotic 
relationship exists between the ants and their 
fungi as betweeen the ants and their green-fly 
‘ cattle.’ It has for a long time been a puzzle as 
to how the precious plant is transferred to the new 
nest when the young queen leaves the old colony ; 
now it is known that the queen carries with her, 
in a little pocket under her chin, a sample of the 
necessary mycelium, and in the new nest she de¬ 
posits this and cares for it as diligently as for the 
eggs she lays, until such time as the workers hatch 
out and are ready to take over these menial duties. 

Strange to say, this same habit of fungus-culture 
is also found in one of the families of termites, and 
it occurs again among oertain beetles, such as 
HyUcoetua dermestoides, the larvas of which live in 
tunnels that they make in fresh wood. These 
larvae, when they hatch out, feed upon the myoelial 
nodules, rich in protein, which line their tunnels. 
It has recently been shown by Buchner, that the 
adult female Hykcoetua has on her ventral side two 
elongated pockets filled with thick-walled fungal 
spores, and between these pockets lies a gutter also 
tilled with spores. All these staiotures end just 
where the oviduct opens to the exterior, and the 
eggs as they are laid get smeared with the spores 
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squeezed out on them by the muscles of the 
abdomen. The eggs are deposited on the bark of 
a tree, and the larva, in eating its way out of the 
egg-shell, devours with that the spores and so gets 
infected. The larva burrows into the wood, and 
the spores, passing through its body uninjured, are 
deposited in the excrement, germinate, and, even 
in the poor soil of the powdered wood in the tunnel, 
produce a flourishing supply of rich fungal food. 

The wood-wasps of the genus Sirex do something 
of the same kind. Here the infecting apparatus 
consists of two syringes filled with the ooidia of a 
fungus, and between the syringes is a gland, the 
sticky secretion from which mingles with the fungal 
material as it is squeezed out when the eggs are 
laid. The mycelial growth that appears within 
the larval tunnels is never ho rich as with Hylecoetus, 
and here it may be that the grub merely makes use 
of the fungus as an aid to the digestion of the 
gnawed wood, about 50 par cent of w T hich is pure 
cellulose. 

C ellulose does not occur in animal tissues, if we 
except the group of the tunicates, and there are 
very few animals that produce enzymes capable of 
splitting it up and putting it in a more assimilable 
condition. So far as we know, no vertebrate can 
digest cellulose unaided, and among the inverte¬ 
brates the only established examples are those of 
certain snails, the shipworm, the crayfish, the 
earwig, and a butterfly. Innumerable insects live 
on vegetable matter containing a high percentage 
of this indigestible material ; although they seem 
able to make use of it, they secrete no cellulose- 
splitting enzyme that we can discover. The 
suggestion is that they call in the aid of fungi and 
bacteria that havo this peculiar power. We 
assume, then, that the fungus-gardens of the ants 
and termites and of other insects with wood-eating 
larva;, furnish not only direct nutriment but also 
substances that will split up the cellulose for the 
animals that ingest these. 

From the external fungus-garden in the nest or 
the burrow, it is only a step to an internal symbiosis. 
Why not carry one’s garden around with one all the 
time ? 

We find, in fact, that the majority of insects living 
on plant tissues or plant juices have outgrowths 
from the gut in which swarms of yeasts or of 
bacteria have their permanent abode. Sometimes, 
as in Dams olece , the olive-fly, the symbiotes live 
free in the cavity of the reservoir. More often, 
perhaps, they are contained within the cells of which 
it is composed. How the micro-organisms arc 
revented from multiplying to excess we do not 
now ; but that is what we should expect in a true 
symbiosis—that the host should have developed 
some power to keep its guests in useful check. 

Here, as in Hylecoetus and Sirex , we find the most 
elaborate precautions for ensuring that the next 
generation shall be furnished with the necessary 
supply of the symbiote of the species. When the 
female insect is sexually mature, numbers of the 
bacteria or of the yeasts migrate to the hinder 
end of its body and take up their position in out¬ 
growths from the gut opening just by the aperture I 
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from the oviducts. The yeasts are squeezed out 
on the shells of the passing eggs, and are presumably 
swallowed by the larvae as they emerge ; the still 
smaller bacteria frequently pass through the 
micropyle of the egg or through tiny pores alongside 
this, and the emerging larva is already safely 
infected. 

It has also been observed that blood-sucking 
invertebrates habitually harbour micro-organisms, 
which may possibly help them to digest blood. 
Lice, bed-bugs, tsetse flies, culicine mosquitoes 
and leeches all have in their guts micro-organisms 
comparable with those we meet with in insects 
depending on a plant diet rich in cellulose. In 
some instances here also the transfer of the symbiote 
to the young of the host has been demonstrated. 

It is not only in connexion with luminescence 
or with their immediate digestive activities that 
animals have called in the aid of symbiotes. 
Certain snails of the families Cyclostomatiidae and 
Annulariid© have long boon known to have curious 
branched, concretion-containing * glands * lying 
on the dorsal side of the intestine and in close 
proximity to the kidney. The concretions are 
spherical in form and are composed mainly of urio 
acid deposited in an organic matrix arranged in 
concentric lamellae. They lie in special cells known 
as purinocytes, and alongside them within these 
cells there are almost always quantities of a bacillus. 
The purinocytes are undoubtedly excretory in 
function. The work of Meyer and others has 
shown that they remove from the snail’s tissues 
and store the excess of nitrogenous w'aste in the 
form of the concretions. Then, according to Meyer, 
the bacilli invade the purinocytes and do their 
work, which seems to be the breaking up of the uric 
acid. 

The tissues of the snail itself do not produce 
any uriolytic ferment, and the animal seems to 
depend on bacterial assistance at this point. A 
number of free-living bacteria are known to have 
this power of splitting up uric acid, and in the soil, 
among the decaying leaves on which the snail feeds, 
are found bacteria indistinguishable from those in 
its purinocytes. They also ocour in the snail’s 
gut, where they have come with the ingested food, 
and there seems every reason to suppose that they 
make their way thence to the excretory cells— 
though why they should show this special affinity 
for the purinocytes remains a mystery. (The same 
might be said of the yeasts in the 4 mycetomes * 
of insects.) Presently certain cells in the neigh¬ 
bourhood of the purinocytes become actively 
amoeboid and devour the purinocytes with their 
contents—the organic basis of the partially dis¬ 
solved concretions, that is, and the bacterial sym¬ 
biotes whose work is now over. Presumably the 
phagocytic cells then hand over to the snail’s 
tissues the broken-down products, and presumably 
these are anabolised by the mollusc, especially 
during the periods of inertness which we cafi hiber¬ 
nation. 

I say ‘ presumably.’ It will be noticed that in 
nearly all these recently investigated examples of 
suspected symbiosis, we must still qualify our 
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assertion. The inference is strong that the micro¬ 
organism is a true symbiote—its constant presence 
in the speoial situations, its unvarying character, 
its scrupulous distribution to the offspring, its 
powers of producing chemical changes of which the 
host is known to be incapable, but can, in its 
presence, effect. There is much circumstantial 
evidence. But we cannot say with certainty that 
the partnership exists, in however one-sided a 
degree, until we have proved by experiment that 
the containing animal suffers irreparably through 
removal of the guest, and is benefited by its return. 

An experiment of this kind has been undertaken 
and carried through with success in the case of 
certain wood-eating termites. Some termites habit¬ 
ually cultivate fungus-gardens, and such species 
live on rotting wood and other vegetable matter 
plus the assisting fungus. The true wood-eating 
termites, and these form the majority of families, 
cut up and eat wood that is quite fresh ; and ter¬ 
mites of these families do not cultivate fungus- 
gardens. The wood on which they depend for 
subsistence contains at least 50 per cent cellulose, 
and the experiments of Cleveland have proved that 
such termites, kept in the laboratory, can live for 
at least three years—perhaps indefinitely—on a 
diet of pure cellulose. In these experiments of 
Cleveland’s, the cellulose was given in the form 
either of pure filter-paper or of specially prepared 
ligno-cellulose. 

The cellulose-fed termites in the laboratory 
behaved in exactly the same way, and flourished 
just as well as the controls living on a more normal- 
* seeming wood diet. That is to say, the workers 
always fed directly on the pabulum, and so did the 
nymphs of all the other castes. The royal forms 
likewise fed themselves until the so-called post-adult 
stages, when they, together with the second and 
third form adults and the adult soldiers, became 
dependent on the workers for food-supply, the 
muscles of their own jaws atrophying, or, in the 
case of the soldiers, the mandibles becoming so large 
and unwieldy as to be useless for wood-gnawing. 
The dependent castes fed either on the semi- 
digested food passed from the hind-gut of the 
workers, or on the secretions poured out from their 
salivary glands. It was the soldiers who seemed 
to live most constantly on the semi-digested gut- 
contents of the workers; the younger creatures— 
the nymphs and the royal and complementary 
forms in their later life depended on the salivary 
secretions. 

Now cellulose is indigestible even by termites, 
which secrete no cellulose-splitting enzymes ; and 
these families have not even got fungus to aid them. 
But it has been known for a long timo that the gut 
of the true wood-eating termite that does not 
cultivate fungus, harbours an extraordinary men¬ 
agerie of protozoa not found anywhere else, if we ex¬ 
cept some small relatives from the hind-gut of the 
cookroach. Unless it has been seen, the writhing 
multitude of inter-sliding protozoan bodies that 
almost blooks the gut of a healthy termite worker 
and constitutes about half its total body-weight, is 
difficult to picture. In spite of their relatively 
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large size and the vast numbers of motile threads 
covering their bodies, they are ranked by proto¬ 
zoologies among the flagellates, where they form a 
special and peculiar group, the Hyporraastigina or 
trichonymphids. It seems that each genus of 
wood-eating termites has its own special association 
of trichonymphids. Now it is to be noted that'tfae 
flagellates are found abundantly in all the castes 
at the stages when they do their own feeding. 
They disappear from the second and third forms in 
later life, and become less abundant in the soldiers 
after these have passed the nymph stage. Larvae 
isolated from the time of hatching never have any ; 
but if they are placed with workers, they have 
protozoa in their guts within twenty-four hours. 
The soft protoplasmic bodies of the flagellates are 
generally crammed with tiny fragments of termite- 
masticated wood which they have picked up : they 
have no mouths, but probably take in the particles 
at the naked posterior end of the body. 

It has long been suspected by protozoologists 
and by entomologists that these strange flagellates 
are not parasites of the termite, nor even mere com¬ 
mensals, but true symbiotes in the highest degree, 
conferring incalculable benefits on their hosts, and, 
richly compensated in return by food and shelter, 
become incapable of living a separate existence. 
It has been suspected that these protozoa, like 
certain fungi and bacteria, have the power of 
splitting up cellulose, living on the more assimilable 
products and handing over to their hosts a certain 
proportion thereof, adequate not only for the par¬ 
ticular individuals they inhabit, but also for the 
dependent castes. 

Cleveland’s ingenious experiments have recently 
carried these suppositions into the realm of scientific 
fact. First he set about removing the protozoa 
from their termites without injury to the insects. 
This was difficult. He did it in three different 
ways—by starvation, by keeping the colonies at a 
temperature of 30° C., and thirdly, by subjecting 
them to oxygen under pressure. The first method, 
starvation, removes nearly all the protozoa in about 
fifteen days, but it is impossible to defaunate the 
insects completely before they themselves have 
begun to suffer in health. Incubation at 36° C. for 
twenty-four hours kills the protozoa without damag¬ 
ing more than a small percentage of their hosts. But 
an oxygen pressure of four atmospheres kills the 
flagellates in about half an hour without damaging 
their hosts at all, and this method has been found 
the most convenient for experiment. The various 
kinds of trichonymphids in one termite gut are 
variously susceptible to the effects of the poison. 
By varying the dose and the period over which it 
acts, Cleveland has found it possible to remove 
first one species and then another, thus altering the 
character of the particular intestinal fauna in which 
direction he will, for when one species dies out 
another there present multiplies rapidly and takes 
its place. 

The termites defaunated by the oxygen poison 
are themselves perfectly healthy, but when they are 
supplied with wood to feed on, though they de¬ 
vour it greedily, they cannot digest it, and they 
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die of starvation in three to four weeks. Supply 
them, however, with predigested humus or with 
fungus-digested cellulose, and they can get on all 
right. But the crucial test ia yet to come. Put 
them back with other termites of their own kind 
containing protozoa, they rapidly become re¬ 
infected, are then once more able to cope even with 
pure cellulose, and can live on that indefinitely. 
There seems, then, no question whatever that the 
protozoa split up the cellulose for them, and that, 
in the course of ages, they have become absolutely 
•dependent on these secret sharers for their essential 
food. The flagellates, for their part, cannot live for 
more than ten days apart from their termites, and 
then only in a special blood-serum medium to which 
finely powdered ligno-ceLLiilose is added. They have 
never been known to form protective cysts, and, 
so far as is known, they do not occur anywhere 
else in Nature. The exact method by which they 
are transferred from termite to termite is not fully 
understood—though probably they pass in the semi¬ 
fluid substance from the anus of the workors. 

The association between these partners is un¬ 
doubtedly of very long standing—it must have 
taken many ages to evolve the exact adjustment 
between them and the extraordinary specialisation 
that we find. But oomplete and successful the 


partnership undoubtedly is. Many minor details 
have yet to be worked out. We do not yet know 
in what form the broken-up cellulose is handed on 
to the insect. A great deal of glycogen (animal 
starch) is always found in the bodies of the tricho- 
nymphids, though none oocurs in the intestinal 
oells of the termite. Even when the diet has been 
pure cellulose for as much as three months, the 
protozoa still contain glycogen. The suggestion is 
that they split the cellulose into the sugar glucose, 
which they then build up into glycogen. How 
they hand over the excess to their partners we do 
not know, or whether, as seems possible, their own 
bodies are sacrificed in the process. Nor do we 
know yet how the termite gets the nitrogen 
necessary for the formation of protein when it is 
fed on pure cellulose. Possibly the bodies of the 
junior partners afford the immediate supply : but 
whence have they got their nitrogen ? Have they 
the power of fixing free nitrogen, as certain 
bacteria have ? Or do the termites themselves 
perform this un-animal-like feat ? Do not let us 
forget, however, that along with the flagellates in 
the termite’s gut there are also myriads of other 
micro-organisms—spirocha&tcs, bacilli, and what 
not. It may be that these are, in their degree, 
essential partners in the process. 


Obituary. 


Sib John Isaac Thornyoroft, F.R.S. 
QIR JOHN ISAAC THORNYCROFT, whose 
O death on Juno 28 we much regret to announce, 
was bom on Feb. 1,1843, at Rome. He was eldest 
son of Thomas Thornycroft, a sculptor, who had 
married Mary, the daughter of John Francis, who 
had taught him his art. Sir William Hamo Thorny¬ 
croft, tne sculptor, was another son of Thomas 
Thornycroft. Educated first at private schools, 
Sir John Thornycroft became a student of the 
University of Glasgow, and there came under the 
influence of Rankine and Kelvin. After gaining 
some experience in shops in the north of England, 
in 1866, the same year that Sir Alfred Yarrow 
started at Poplar, he began boat building at 
Chiswick, and soon became known for his success 
with steam-boat machinery. The little Miranda , 
built iti 1871, was only 45£ feet long, but created 
considerable stir by steaming at 16J knots. 

It was the adoption of the spar torpedo, and 
then the automobile torpedo for naval warfare, 
that opened a new field to Thornycroft, and in 
1873 he constructed bis first torpedo-boat for the 
Norwegian government. In 1877 he built H.M.S. 
Lightning for the Royal Navy. He was probably 
the first to us© a locomotive boiler in a boat, and 
when this type of boiler proved troublesome, he 
invented a water-tube boiler. He early employed 
forced draught in his boats, and was a pioneer in 
the construction of fast-running, lightly constructed 
steam engines. His first vessel fitted with a water- 
tube boiler was the mission boat Peace , for use 
on the Congo. In the two torpedo-boats for the 
British Navy, Nos. 99 and 100, he introduced 
the flat stem and the double rudders which 
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beoame a conspicuous feature of his designs. 
The history of the torpedo-boat destroyer begins 
with the Iiavock and Hornet , ordered by the 
Admiralty from Yarrow, and the Daring and the 
Decoy , ordered from Thornycroft. The Hornet , 
with Yarrow boilers, attained a speed of 27 3 knots, 
and was the fastest craft afloat. She was soon 
beaten, however, by Thornycroft's Daring , which 
attained a speed of 27-9 knots. Both these 
records were surpassed by the Russian Sokol , built 
by Yarrow in 1895, and by the Forban , built by 
Normand the same year, which did 31 knots. 
Reciprocating engines were used in this type of 
craft up to 1906, and Thornycroft built and engined 
many of the so-called thirty-knotters. On the 
adoption of the Parsons’ steam turbine he was given 
the contract for some of the coastal destroyers, 
and in 1907 built and engined the ocean-going 
destroyer H.M.S, Tartar , which with oil fuel and 
triple screws driven by turbine attained a speed 
of 35*6 knots. 

Thornycroft had been joined by the late John 
Donaldson in 1872, and later on by the late 8. W. 
Bamaby, while for many years Mr. C. H. Wingfield 
was the chief mechanical engineer of the firm. 
Motor building had been added to the firm’s 
activities in 1896, and after Donaldson’s death 
in 1899 the concern was turned into a company. 
In 1906 the work having outgrown the capacity 
of the premises at Chiswick, a site was secured 
at Woolston, near Southampton, and it was there 
that all the later destroyers were built. During 
the War the firm built and engined twenty-nine 
torpedo-boat destroyers and flotilla leaders, with 
a total tonnage of 37,210 tons and 957,000 horse- 
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S >wer, besides some submarines and other vessels. 

ention should also be made of the remarkable 
coastal motor boats which were used with success 
off the Belgian coast and in the attack of Cronstadt. 

A frequent contributor to the Transactions of 
the Institution of Naval Architects and other 
technical societies, Sir John Thomycroft was 
eleoted a fellow of the Royal Society in 1893, and 
in 1902 received the honour of knighthood. For 
some years past he has resided at Bembridge, in 
the Isle of Wight, engaged in the study of the 
problems in naval architecture to which he has 
made so many notable contributions. He married 
in 1870, and had two sons and five daughters. 
His eldest son, Sir John Edward Thomycroft, the 
present managing director of the firm, was knighted 
in 1918. 

A DISTINGUISHED naval architect has favoured 
us with the following appreciation of Sir John 
Isaac Thomycroft : 

Sir John got most of his early technical training 
from his father, who was a keen amateur engineer 
with a sound knowledge of mechanical principles. 
Sir John spent some time at South Kensington and 
was a contemporary there of Sir Philip Watts. 
Unlike some of his famous contemporaries, he did 
not serve an ordinary apprenticeship. He was at the 
University of Glasgow in the engineering class under 
Prof. Itankine, and took the natural philosophy 
class under Lord Kelvin. The class of naval archi¬ 
tecture and marine engineering was not then 
founded, but Prof. Rankino's lectures included 
much that was the foundation of the science of 
marine engineering, and young Thomycroft no 
doubt ovrod a great deal of his scientific knowledge 
to the lectures of Prof. Rankine. 

Like his co-worker in the development of small 
high-speed vessels, Sir Alfred Yarrow, Thomy¬ 
croft began to make high-speed vessels when 
scarcely out of his teens. He produced the 
Miranda , which attracted the attention of the 
Admiralty ; he built for the Norwegian Govern¬ 
ment in 1873 a 14-knot boat. Other governments 
ordered vessels of 18 knots, and the British 
Government ordered from him in 1878 the first 
torpedo-boat built for the Navy, the Lightning , 
of 80 ft. length and 18 knots speed. He built 
this vessel in a small yard on the Thames at 
Chiswick, and there built many other torpedo- 
boats, and ultimately the Speedy in 1893, which 
was almost too large for the capacity of the works. 
Later, the development of the torpedo - boat 
destroyer, which gradually grew to be too large 
for the scope of the Chiswick works, caused the 
acquisition of the present Thomycroft yard at 
Southampton earhr in this century, where the 
traditions of the firm are maintained and where 
the latest destroyer for the British Navy still 
holds the high record which has been continuously 
maintained since Sir John I. Thomycroft first 
created it in bis almost boyhood days. 

Thomycroft *s early work was associated with 
the locomotive bolter in ships, but the pressure for 
higher spiced led him to develop the Thomycroft 
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water - tube boiler, which is to - day the steam 
producer in ail the destroyers built by lus firm. 
He devoted himself also to high speed in smaller 
vessels, and developed the form of small high¬ 
speed vessel known as the 1 hydroplane,* which 
by a series of two or more inclined planes in the 
form of the bottom of the vessel forces her oUt of 
the water, and so reduces the resistance and 
increases the speed. This principle was of great 
value in the War, and was applied by Thornyoroffcs 
in the building of 40-knot coastal motor boats 
which carried torpedoes and attacked successfully 
larger ships which their speed enabled them to 
evade. 

Sir John I. Thomycroft had for many years 
given up the commercial management of the 
Thomycroft business, and had left it to his son, 
Sir John E. Thomycroft, devoting himself to the 
technical and scientific Bide of ship design and 
research. He will be remembered as one of the 
three pionoers in light high-speed vessols and 
machinery of the last half of the nineteenth cen¬ 
tury ; of the other two, Normand has passed away, 
but Yarrow is with us still. Sir John I. Thomy¬ 
croft himself appeared less in the public eye than 
the other two, preferring the rdle of the scientific 
worker to that of the commercial man, but his 
work for his time did not suffer thereby. He was 
taking a keen interest in engineering and scientific 
matters to the end. 


Prof. Launcelot Harrison. 

Through the untimely and unexpected death 
of Prof. Launcelot Harrison on Feb. 20 last, at the 
early age of forty-eight years, Australian zoology 
has lost one of its most distinguished exponents, 
and the University of Sydney a brilliant anti 
stimulating teacher, who had made his influence 
felt both inside and outside the university walls. 

Harrison was born at Wellington, N.S.W., in 
1880, and was educated at the King’s School, Para¬ 
matta. Taking up a business career, it was not 
until 1911 that he found it possible to enter the 
University of Sydney as a science student. He 
was already imbued with that profound love of 
natural history which had been fostered by years 
of active membership of the Field Naturalist Club 
and remained with him to the end. After a 
distinguished undergraduate career, he took the 
B.Sc. degree in 1913 with first class honours and the 
University medal in zoology. In the following year 
he was awarded the John Coutts and the 1851 
Exhibition Scholarships and proceeded to Cam¬ 
bridge, where he gained a research exhibition at 
.Emmanuel College and the B. A. degree by research 
in 1916. In the same year he was selected as ad¬ 
visory entomologist to the Mesopotamian Expedi¬ 
tionary Force with the rank of lieutenant and later 
of captain, a position he was thoroughly well 
qualified to fill through his work in Prof. Nuttall’s 
laboratory and by his own investigations on 
eotoparasitic insects. He did splendid work in 
the field, but unfortunately he himself fell a victim 
to both typhus and malaria, and he never fully 
recovered from their effects. 
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At the end of the War, Harrison returned to 
Sydney to the post of lecturer in zoology, and on 
the death of Prof. S. J. Johnston in 1920, became 
acting professor, and two years later succeeded to 
the ChaUis chair, so long occupied by his distin¬ 
guished teacher, the late Prof. W. A. Has well. 
At the time of his death he was president of the 
Linnean Society of New South Wales and a 
member of the Board of Trustees of the Australian 
Museum, in the affairs of both of which he took a 
very active interest. 

Harrison’s scientific work covers a wide field 
and is of great general interest. As an under¬ 
graduate he had already in 1911 read a paper 
before the Science Society on ” The Taxonomic 
Value of Certain Parasites.” in which he discussed 
the possible value of the parasites in question (the 
biting lice or Mallophaga which occur on birds and 
mammals) in the determination of the phylogenetic 
relationships of their hosts. This same thesis had 
been put forward by Kellogg in 1896, also in the 
ease of the Mallophaga of birds, and by Zschokke 
w hen dealing with the cestodes of South American 
and Australian marsupials. It formed the main¬ 
spring of Harrison’s best work, and he selected it 
under the title of “ Host and Parasite ” as the 
subject of his presidential address to the Linnean 
Society of New South Wales. This address, which 
he was destined not to deliver, is a most interesting 
and masterly survey of the whole field of host- 
parasite relations, in which his own observations 
(embodied in a series of scattered papers), as well 
as those of others, are summarised and discussed. 
His genera] conclusion is that parasites may quite 
justifiably be used to aid in the solution of phylo¬ 
genetic and other problems affecting their hosts. 
The address {Proc. Linn. Soc. N.8.W vol. 53, 
part I.) is worthy the attention of all zoologists. 


As the direct outcome of his work in this field, 
Harrison became keenly interested in the problems 
of geographical distribution, and in a Beries of papers 
dealing with the migration route of the Australian 
marsupials and the composition and origins ctf the 
Australian fauna, he supported the Antarctic 
radiation theory and contended that Wegener’s 
hypothesis of the origin of continents is the only 
one which provides a satisfactory explanation of 
the facts of distribution (Pres. Address, Sect. D ( 
A.A.A.Sci., Perth, 1926). In 1925, with Miss 
Claire Weekes, he gave an interesting account of 
the placentation of the lizard, Lf/gosoma entrecas - 
teauxi, a field of investigation which is being worked 
by Miss Weekes with conspicuous success. 

At the time of his death, Harrison had much 
unpublished work on hand, notably a taxonomic 
study of the Ischnoccran Mallophaga and a revision 
of the Australian frogs, and ho had begun the study 
of a rich collection of developmental material of 
Ornithorhynchus, procured for the Department of 
Zoology at Sydney by Mr, Harry Burrell. We 
venture to express the hope that steps will be taken 
to ensure that his observations on this priceless 
material are completed for publication, with 
adequate illustrations. 

Harrison was a man of distinctive and vigorous 
personality, wide in his outlook and interests. He 
had the capacity of inspiring his students with 
the research spirit, and not the least of his services 
to Australian zoology was his establishment of a 
vigorous research school in Sydney. Though 
often incapacitated by attacks of acute arthritis, 
he carried on his work with cheerful fortitude to 
the end, w hich came quite suddenly as the result of 
cerebral hemorrhage. We tender our sympathy to 
his widow (Amy E. Mack), who shared so largely in 
his interests and in his life’s work. J. P. H. 


News and Views. 


The past week has witnessed the three-hundredth 
anniversary of the birth, on July 12, 1028, of Henry 
Howard, who, in 1077, became sixth Duke of Norfolk, 
on the death his brother Thomas. The Royal 
Society recalls him as the donor of a great library 
of rare books and manuscripts ; the University of 
Oxford for the bestowal of the Arundel marbles. 
Originally the library was at Arundel House, in the 
Strand ; afterwards at Gresham College. Howard 
was elected a fellow of the Royal Society on Nov. 28, 
1660, through liis acquaintance with John Evelyn. 
Many important influences were in fact established 
by means of the friendship. Evelyn himself tells us 
that, it was at his instigation that Mr. Howard granted 
the Society use of rooms in Arundel House, whilst 
Pepys writes, under date Jan. 9, 1607, “ To Arundel 
House, when first the Royal Society meet by the 
favour of Mr. Henry Howard, who was there. And 
here was a great meeting of worthy noble persons ; 
but my Lord Brouncker, who pretended to make a 
congratulatory speech upon their coming hither, and 
great thanks to Mr. Howard, did do it in the worst 
manner in the world.” 
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Howard had travelled much before the Restora¬ 
tion, and in the year 1645 had mot Evelyn at Venice. 
Finally, in 1656, he settled at Albury, Surrey, a home 
at which the diarist was a frequent visitor. In 1662 
—the year of incorporation of the Royal Society— 
Howard’s first wife died, and for long he was subjeot. 
to melancholia, and given to dissipation. The stric¬ 
tures of Evelyn as to Howard’s neglect of notable 
and choice inherited possessions were doubtless well 
deserved, but in kindly extenuation we suggest that 
this indifference was the reflex of his unhappy moods 
and habits. In 1664, Howard left London for Con¬ 
stantinople. An entertaining account of his doings 
was published by one, John Burbury, in 1671, entitled 
“ A Relation of a Journey of Lord Henry Howard 
(afterwards Duke of Norfolk) from London to Vienna, 
and thence to Constantinople,” 12mo. In 1669, 
Howard went as ambassador - extraordinary to 
Morocco. In 1677, the year previous to a second 
marriage, he succeeded his brother Thomas as the 
sixth Duke of Norfolk. He died on Jan. 11, 1684, 
and was buried at Arundel. There is a portrait of 
Henry Howard, by Sir Peter Lely, in the National 
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Portrait Gallery, and an engraving from this portrait 
is also in existence. 

During the past thirty years the centre of interest 
in zoology has moved from classical morphology to 
those studies concerned with function which are 
carried out on living animals. Experimental morpho¬ 
logy* genetics and the cy to logical studies which are 
linked up with it, animal behaviour and the very 
varied investigations which may bo called com¬ 
parative physiology, now form the great bulk of the 
zoological work of the world. These investigations 
have to bo carried out under controlled conditions, 
maintained by methods which have to a considerable 
extent been discovered by physiologists. The in¬ 
terpretation of their results demands a wide knowledge 
of other sciences ; both physics and bio-chemistry 
are constantly involved, physiological conceptions 
form the foundation of many lines of research, and 
psychology and neurology have the most intimate 
association with the study of animal behaviour. 
Thus a modern zoological institute must make pro¬ 
vision for keeping animals alive, in good health and 
under controlled conditions. Its staff must include 
men who have very varied interests and a familiarity 
with the methods and ideas of many othor sciences. 
Its work will be made much easier if it be housed in 
the closest association with active schools of chemistry, 
physiology, anatomy, and psychology, so that first¬ 
hand information about these sciences is always 
available. 

This conditional gift of £120,000 to University 
College, London, which has recently boon announced, 
is intended to enable that institution to carry out a 
scheme for the establishment and endowment of a 
modern department of zoology, comparable in size 
with the existing departments of physiology and 
anatomy. It is intended to eroct a suitable new' 
building directly continuing that in which anatomy 
is housed and to provide the necessary equipment. 
The staff of the department of zoology will be enlarged 
by the addition of professors of genetics and com¬ 
parative physiology, and readers in cytology and 
animal behaviour, and full provision will be made 
for the necessary technicians and for the heavy ex¬ 
penses of modern zoological work. 

The attempts to rescue the Italian airmen stranded 
by the wreck of the Italia off North-East Land, 
Spitsbergen, oontinue, and search is also being made 
for the lost French aeroplane with Captain Amundsen 
on board. General Nobile, who was rescued by 
aeroplane from the pack-ice, has made a statement, 
published in the Times* about the probable cause of 
fhe disaster. Although he had a suspicion that one 
of the valves in the stern of the airship was leaking, 
he thinks that the "wreck was due to a tear in the 
envelope. After the JtcUia struck the ice and several 
of the crew and a considerable weight of material 
were thrown put, it roee rapidly and disappeared 
among the clouds to the south-east. General Nobile 
does not think that the Italia could have remained 
*n the air more than an hour longer or travelled 
more than twelve to eighteen miles, This indicates 
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the area that should be searched for the missing men. 
Twenty minutes after the accident a column of dense 
black smoke was seen by several of the crow on the 
horizon to the east. If this was the burning airship, 
there is no hope for the men on board. It may, how¬ 
ever, have been caused by burning oil and petrol 
if the tanks had been thrown overboard in order to 
act as a brake on tin* fall of the ship. General Nobile 
inclines to this view, and hopes that tho wreck of the 
vessel may still be found with the men alive ; but 
the hope is faint. 

A brief account is given in the Times of July 2 
of the Polio festival held at Siena on the preceding 
day. This year the procession was particularly 
splendid. New ‘ properties ’ had been provided. 
Representatives of tho seventeen streets marched in 
procession, on this occasion for the first time with 
representatives of the old military companies which 
existed before the fall of tho old Republic. A new 
ox-drawn cart took the place of the old carroccio . It 
was decorated with allegorical banners, and bore the 
old standard of tho commune and four hi column a, 
the magistrates who once; presided over all festivals. 
Horses representing ten out of the seventeen streets 
competed for the silken banner and silver plate. 
The Sienese Polio is one of tho best known of the 
summer processions of the Italian towns. The 
Polio from which it takes its name is a canopy 
which used to be presented by one of the lords of 
the town as the civil contribution, just as tho Cm, 
huge poles of wood, wax, or other material, to which 
a phallic origin has been attributed, were tho contri¬ 
bution of the ecclesiastical authority. The Palio 
is thought to be the cloth with which the image of 
tho god was covered when it was carried in procession 
around the commune in the pagan ceremony from 
which those processions are descended. Tho Carroccio , 
which is always the principal feature, was in early 
times the holy war chariot of the community, which, 
after being blessed by the Church, always headed the 
warlike expeditions of the State. It is usually re¬ 
garded as a survival of tho cart in wliich the Ary an- 
speaking peoples, we are told, carried their gods. It 
is not without significance that dolls vrere sometimes 
attached to tho cardboard Ceri of Florence. 

The annual special isRue of The Cherivist and 
Druggist* published on June 30, contains, in addition 
to its usual items, a number of interesting articles 
relating to the history of medicine and pharmacology. 
Dr. Charles Singer contributes a paper on Celtic and 
Anglo-Saxon medicine and pharmaceutical practice 
from the ninth to the thirteenth centuries, in which 
he gives an account of the anciont leech books, sym¬ 
pathetic magic, and Anglo-Saxon medicine, including 
plant lore. Among the numerous excollont illustra¬ 
tions accompanying the article, special attention may 
be directed to two beautiful coloured plates, one 
showing the debt of Anglo-Saxon medicine to the 
classics and portraying Cheiron the Centaur receiving 
the Book of Wisdom for Plato in Saxon costume, and 
the other representing pharmaceutical processes in a 
MS. of the early thirteenth century. A short paper 
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by Mr. Howard Bayles on an Elizabethan chemist is 
illustrated by a transcript Of the earliest known refer¬ 
ence to a ohemist in business contained in a letter 
dated 1596, by John Dolabere , an Oxford physician. 
Mention may also be made of anonymous papers on 
Raleigh’s chemical and galenical experiments with 
facsimiles of the recipes jprepared by him during his 
imprisonment in the Tower of London* a sketch of 
the history and development of the drug trade in 
London from the time of the Roman Empire until 
the present day, accompanied by numerous contem¬ 
porary prints, and notes on the history of Chelten¬ 
ham, which is to bo the seat of the British Pharma¬ 
ceutical Conference on July 23. 

The Mexican earthquake of June lb, which all 
reports describe as very severe (Nature, June 23, 
p. 904), originated, according to the U.S. Coast and 
Geodetic Survey, in a centre in 14° N. lat., 95*5° W. 
long. {Daily Science News Bulletin , No. 378 A, Science 
Service, Washington, D.C.). This point lies in the 
Pacific Ocean, about 125 miles south of the coast (if 
the State of Oaxaca, not far from the isthmus of 
Tehuantepec, in which great damage is said to have 
occurred, and 4(H) miles from the city of Mexico, 
where some poorly built houses were injured. The 
Survey also reports a severe earthquake on Mar. 22 
in a centre not far from the above, and two other 
shocks in the same region on April 13 and 17. One 
of the latter broke open a tomb in the city of Monte 
Alban, near Oaxaca, revealing valuable jewels, which 
it is believed will throw light on the prehistoric races 
of the country. 

The Nederlandsche Chemischo Vereeniging is cele¬ 
brating the twenty-fifth anniversary of its foundation 
on July 15-17, and we offer the Society our hearty 
congratulations and good wishes for a successful 
meeting. The festivities will take place at The 
Hague immediately before the meeting of the Inter¬ 
nationa] Union of Pure and Applied Chemistry. 
The president of the Nederlandsche Chemische 
Vereeniging ih Prof. S. C. J. Olivier (Wageningen), 
and the honorary secretary is Dr. A. I). Donk (Haar¬ 
lem). Honorary membership is to be conferred at 
the anniversary meeting on several foreign chemists, 
inchiding Prof. F. G. Donnan, professor of general 
chemistry in the University of London. It will be 
remembered that the activities of this important 
association include the publication of two valuable 
chemical journals, the Chemisch Weehblad and the 
Recneil dee Travaux chimiques due Pay8-Ban. 

An expedition to the Labrador coast and Davis 
Strait in connexion with the Ice Patrol of the U.S. 
Coast Guard is announced in a recent Daily News 
Bulletin , issued by Science Service of Washington, 
D.C. Tho steamer Marion f under Lieut.-Com. E. H. 
Smith, U.S.N., will carry this oceanographical ex¬ 
pedition, which will be principally concerned with 
studying currents, in the hope of throwing more light 
on the drift of icebergs. It is also announced that 
the Danish Government steamer Qodthaab, in command 
of Com. Riis-Cartensen, will be conducting oceano¬ 
graphical work this summer in West Greenland waters. 
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A METiiANOHOLV interest attaches to the paper 11 On 
Some Biological Principles ” (Kgh Danske Vidensk . 
Selskab., Biol. MeddeL, 7, 2; Copenhagen, 1928) by 
Dr. C. G. Joh, Petersen ; it was his last work, and 
masks the end of a long and distinguished career. 
Since retiring a year or two ago from the director¬ 
ship of the Danish Biological Station and from active 
participation in the fishery researches in which be 
was an acknowledged pioneer and master. Dr. 
Petersen paid close attention to the philosophical 
side of biology, and worked out for his own satis¬ 
faction a viewpoint whioh for the time being he 
felt to be adequate. This point of view is stated 
in his paper with that simplicity, clarity, and 
directness which was so characteristic of the man. 
Dr. Petersen was greatly itnpressod by the philo¬ 
sophy of Huxley; lie held that the mechanistic 
method should be pushed as far as it would go, and 
that, as a method, it was more strictly 4 scientific ’ 
than any other. He recognised, however, that it 
had severe limitations, and he urged that it must be 
supplemented by the 4 principle of the whole,* which 
he understood much in tho sense established by Kant. 
This principle could not, he considered, be used for 
explanation, but only for description and orientation. 
Ho held, nevertheless, that it was of great importance 
and wide application in descriptive biology. He 
admitted also a third point of view—the psycho¬ 
logical—but considered tliis applicable only to the 
study of the behaviour of the higher animals, and even 
there to be used with caution. His paper is one 
which should bo read by all who are interested in 
the question of biological method. It is the adventure 
in philosophy of a biologist of long experience and 
great breadth of view. 

An international illustrated fertiliser review, under 
the title Superphosphate , is being issued by the 
Superphosphate Manufacturers' Association as a 
monthly journal. Hitherto the Association's publi¬ 
cations have not been available to the general public, 
its object having been to convey information to its 
members only. The present aim, however, is to 
provide a journal by means of which all agricultural 
scientific workers and practitioners may become 
acquainted with the work oarried oxit at the Hamburg - 
Horn Experimental Station, and further to quote 
the more important information with regard to the 
utilisation of superphosphate and compound fertilisers 
from the official reports of the various chemical 
agricultural research stations of the world. In the 
first number, a detailed account is given of the com¬ 
parative pot experiments oarried out at Hamburg- 
Horn with superphosphate and various compound 
phosphatio fertilisers, barley and oats being the crops 
grown. The development of the plants is traced 
from germination to harvest, the superiority of those 
dressed with superphosphate being mode clear 
throughout, A - continuation of this report is to 4>e 
given in the next number, where it is to be hoped that 
some form of tabulated summary will be appended, 
as the reader will find some difficulty in making a 
general review of the work as it is in diary form. 
Two lectures on the phosphoric acid question, delivered 
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at the 1928 meeting of the German Agricultural 
Society at Berlin* are reported, and notes of interest 
from other sources quoted. The journal is calculated 
to reach a cosmopolitan circle of readers, since it 
is published in columns of English, French, and 
German. 

The issue for June of Antiquity fully maintains 
the high standard in editing and in the interest and 
quality of its contributions, which so soon have 
gained for this periodical a place unique among 
magazines dealing with scientific subjects. It appeals 
to laymen without special knowledge, as well as to 
the scientific worker who wishes to keep abreast of 
recent developments outside his own special branch. 
In this issiie Dr. D. Randall-Maclver continues his 
study of the early civilisations of Italy, a paper to 
which fuller reference is made elsewhere in this issue 
(p. 72), and Admiral Somerville describes two dolmens 
in the neighbourhood of Tours. Mr. Eric Thompson 
discusses the ‘ diffunionist ’ theory in relation to 
Central America, concluding that if extravagances 
aro ignored, there is a case to be met, and that there 
are elements in late old empire times which have an 
Asiatic air when stripped of their purely Maya features. 
Mr. O. G. S. Crawford writes on ‘ Our Debt to Rome ? ' 
tracing the history of Oranbome Chase and Grovely 
Forest from early to Elizabethan times, in relation 
to the question of continuity through the hiatus 
between a.d. 400 and a.d. 000. Excavations at 
Cyprus are described by Dr. Einar Gjerstad, and at 
Eeisan by Dr, Alan Rowe. Mr. George H. Bushnell 
contributes an article on the Alexandrian Library. 
Some excellent notes on current and recent events in 
the archaeological world, and a number of reviews, 
complete a highly interesting number. 

The annual conference of the German Bunsen- 
Gesellsohaft fur angewandtc physikalische Chemie 
was- held in May at Munich under the presidency 
of Dr. A. Mittasch of Ludwigshafen. The retiring 
president. Prof. K. Faj&ns, opened the proceedings 
on May 17, and during the next two days more than 
forty papers were road on subjects which covered a 
very wide range. Useful abstracts of many of these 
communications will be found in the Chemiker-Zeitung 
for May 26 and June 2. Prof. Sommerfeld lectured 
upon the use of atomio models, whilst many of the 
papers dealt with the various types of chemical com¬ 
bination, viewed under widely different aspects. Thus 
Dr. N. V. Sidgwick lectured on oo‘ordination and the 
electronic theory of valency, whilst Dr. F. Hund 
discussed combination from the point of view of the 
quantum theory. Prof, Debye dealt with electric 
moments of molecules and intermoleoular forces, and 
also with the conductivity of strong electrolytes. 
Prof* Bcheibe examined the evidence obtained from 
light absorption, whilst X-ray spectra were dealt with 
by Dr. 0. S telling, electrical conductivity by Prof, 
v. Heresy, and the deformation of ions and molecules 
as deduoed from refractometrio measurements by 
Prof, Fa}ans. Amongst the many other topics were 
papers by Prof. Honigsohmidt on the atomic weight 
of silver, by Dr. Noddack on the chemistry of rhenium, 
and by Prof. Paneth on the age of meteorites 
No. 3063, Vol, 122] 


calculated from their content of helium. Prof. 
Bodenstein of Berlin was elected to preside at next 
year’s annual conference to be held in Berlin. 

It was in September 1652 that Foucault first allowed 
the Paris Academy of Sciences how the rotation of 
the earth affected a gyroscope, and for half a century 
afterwards the gyroscope remained nothing but a 
piece of scientific apparatus. Its practical develop¬ 
ment has taken place in the last twenty-five years, 
and it is to-day used for navigation, for gunnery, for 
torpedoes, and for stabilisers. Ships are nowadays 
actually maintained on their course by the gyro 
compass itself, and in a recent issue of the Sperry- 
scope it is stated that the h.s. Pulpit Point was kept 
on her course, S. 38° W., from San Francisco to Auck¬ 
land during a voyage of 21 days entirely by the gyro 
compass. In tho same issue is a note on the world’s 
largest motor yacht, Savarona f 294 feet long, 2200 tons 
displacement, which during its maiden trip from the 
Delaware River encountered a Hevere gale, during 
whioh the rolling of the vessel was reduced from 26° 
to about 6° by means of the gyro stabiliser. In this 
vessel a gyro compass is used for navigating, the 
gyro stabiliser reduces the rolling, a small gyroscope 
controls the stabiliser, and on the trial a gyro-roll 
recorder, designed about fifteen years ago, recorded 
the rolling. 

In 1875, Prof. W. C. M c Intosh published a volume 
entitled “ The Marino Invertebrates and Fishes of 
Sfc. Andrews,” which has been of much use to succes¬ 
sive generations of Scottish marine zoologists. Now, 
after the lapse of more than half a century, the 
veteran author, with help from some of his pupils and 
other friends, has compiled a volume of “ Additions 
to the Marine Fauna of St. Andrews since 1874” 
(London, 1927). Like its predecessor, this volume is 
largely reprinted from papers that have appeared in 
the Annal-s and Magazine of Natural History . The 
three coloured plates illustrate some of the more 
striking forms that have occurred in the plankton. 
Naturally, some groups have received more attention 
than others. Prof. M c Intosh’s notes on the annelids 
are, of course, especially valuable, Mr. E. T. Browne 
has assisted in compiling the list of Coelentera, and 
Dr. W. Nicoll contributes an important list of parasitic 
worms, with the names of their hosts. 

In commemoration of the gift of £200,000 by the 
late Mr, H. H. Wills for tho erection of the new 
Physical Laboratory in tho University of Bristol, the 
Council has decided to found a Henry Herbert Wills 
Memorial Lecture in Physics to be delivered annually 
in the University. Sir J. H. Jeans has consented to 
give the first lecture, for whioh the date, Oct. 80, has 
been provisionally fixed. 

Referring to a remark in the review of Forel’s 
” The Social World of the Ants compared with that 
of Man,” published in Nature of May 26, Mr. J. B. S. 
Haldane points out that the observation that the 
size of insects is limited by their respiratory system, 
which works by diffusion, which was attributed to 
him by Prof. J. S. Huxley, was due to Prof. August 
Krogh, 
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The Hector Medal and Prize of the New Zealand 
Institute for 1928 has been awarded to Prof. D. M. Y. 
Sommerville, of Victoria University College, Welling¬ 
ton, for his general mathematical work and for his 
investigations in non - Euclidian geometry. The medal 
is given yearly for distinction in different branches of 
science in rotation, in memory of the late Sir James 
Hector. This year the subjects of award were 
astronomy, mathematics, and physics. 

The Council of the Institute of Metals has accepted 
an invitation from the Verein Deutsclien Ingoniouro 
and the Deutsche Gesellschaft fur Metallkundo to 
hold next year's autumn meeting of the Institute at 
Dijsseldorf, in Germany. Pussaldorf is so readily 
accessible, and so full of interest for metallurgists, 
that the meeting, the first to be held in Germany by 
the Institute of Metals, is certain to be well attended 
and successful, supported as it will be by powerful 
German technical societies and by a large and en¬ 
thusiastic German membership. 

At a meeting held on July 3, the council of the 
Institution of Professional Civil Servants unanimously 
adopted the following resolution : “ The Council of 

the Institution of I^rofessional Civil Servants, realising 
that the construction and maintenance of the archi¬ 
tectural and engineering works controlled by Govern¬ 
ment Departments calls for the employment of highly 
qualified and experienced quantity surveyors, is of 
opinion that the attempt of the Air Ministry to recruit 
Assistant Surveyors from candidates who are below 
the age of 25 and, are not required to have obtained 
by examination the appropriate professional diploma 
in quantity surveying, iH calculated to lower the 
status of the surveying profession in the Civil Service 
and is contrary to the public interest.” 

The thirteenth International Physiological Con¬ 
gress will meot at the Medical School of Harvard 
University, Boston, Massachusetts, on Aug. 19-23, 
1929. The Federation of American Societies for 
Experimental Biology, which comprises the American 
Physiological Society, the American Society of 
Biological Chemists, the American Society for Ex¬ 
perimental Pathology, and the American Society for 
Pharmacology and Experimental Therapeutics, will 
be hosts to the Congress, and Prof. William H. 
Howell, of Johns Hopkins University, will be the 
president. The arrangements for the Congress are 
in the hands of Prof, Walter B. Cannon, of the Harvard 
Medical School, who is chairman of the Congress 
Bureau, and Prof. Edwin J. Cohn and Alfred C. 
Redfield, who are the secretaries. 

The second International Congress of Radiology is 
to be held during this present month at Stockholm. 
There is little doubt that this will prove to be a very 
important gathering of X-ray workers from all parts 
of the world. In conjunction with the Congress an 
exhibition of apparatus is to be held in the Parliament 
House at Stockholm, and an important feature will 
be an exhibit of British-made X-ray apparatus, which 
is being contributed by the leading firms in this in¬ 
dustry. Considerable importance is attached to this 
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exhibit, for it is the first occasion on which it has been 
possible for British manufacturers to show their 
products on a large scale at such a congress outside 
Great Britain. The X-ray apparatus industry was, 
up to 1914, mainly in the hands of other countries. 
Since that time it has become established in England, 
and the present occasion gives indication of its steady 
growth and of the hope that at no distant future, 
Great Britain and the British Empire will be self- 
supporting in this important branch of scientific 
investigation. Particulars of the Congress can be 
obtained from the British Institute of Radiology, 
32 Welbeok Street, London, W.l. 

A useful Burvey and index of statistics appearing 
in official publications issued in 1927 is provided by 
volume 6 of the annual Guide, to Current Official 
Statistic# issued by H.M. Stationery Office. Statisti¬ 
cians, economists, social workers, and other investi¬ 
gators will find that the Guide saves muoh labour 
in hunting up statistical references in government 
publications. 

Mr. W. H. Robinson, 4 Nelson Street. Newcastle- 
on-Tyne, has sent us a copy of his catalogue (No. 21) 
of “Old and Modern Books,” comprising more than 
1000 volumes dealing with bibliography, English and 
foreign literature, voyages, and travels. Copies can 
be had upon application to the bookseller. 

The second annual report for 1927 of the Ross 
Institute and Hospital for Tropical Diseases, Putney 
Hoath, London, S.W.15, gives an account of some of 
the activities of the Institute. These include pro¬ 
paganda work on malaria control, and researches in 
the laboratories by Dr. Menon on the effects of Paris 
green on the aquatic stage of mosquitoes, on fungi 
and fungal diseases by Sir Aldo Castellani, and on 
the changes in the blood and tissues in cancer with 
reference to diagnosis and treatment by Dr. Shaw- 
Mackenzie. During the year, 73 in-patients were 
treated in the hospital, and an extension of accommo¬ 
dation is much needed. The balance sheet shows 
that the annual subscriptions have increased by only 
£200, and additional subscriptions and donations are 
necessary to develop the work of the Institute. 

Messrs. Ogilvy and Co., 20 Mortimer Street, 
London, W.l, have for disposal at reduced prices a 
number of second-hand and shop-soiled microscopes 
and microscopical accessories, microtomes, hema¬ 
cytometers, cameras, and other instruments and 
apparatus by Messrs. Leitz and other well-known 
makers. Catalogues may be obtained on application 
to Messrs. Ogilvy and Co. 

A further catalogue (No. 196) just received from 
the enterprising firm of Max Wog, of Leipzig, contains 
details of a very large stock of literature and maps 
relating to the geology of Germany. Its 10,068 items, 
whioh fill 296 pages, are classified geographically in 
22 sections, and range from short ‘ separates • to iong 
runs of periodicals. The prices appear very reason¬ 
able, and both this and the several other catalogues 
recently issued by the same firm should prove very 
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helpful to the student endeavouring to get together J mechanical and oivil engineering department, and a 
the literature of some particular branch of geology. lecturer in the same department of the Sunderland 

Technical College—The Chief Education Officer, 
Messrs. Bernard Quaritch, Ltd., 11 Grafton Street, Education Offices, 15 John Street, Sunderland (July 
W.l, have just circulated an important catalogue 20). An assistant lecturer and demonstrator inorganic 
(No. 417) of upwards of 1800 second-hand works chemistry at East London College—The Registrar, 
on zoology and geology, classified as follows: East London College, Mile End Road, E.l (July 31). 
general works, zoology (anatomy, anthropology, A lecturer in economics in the United College of 
arachnida, oonchology and rnollusca, Crustacea, St. Salvator and St. Leonard, St. Andrews University 
entomology, ichthyology, mammalia, ornithology, —The Secretary and Registrar, The University, St. 
reptilia, echinodermata, infusoria, polyzoa, zoophytes, Andrews (Aug. 31). An assistant lecturer in geo- 
microscopy, etc.), geology, pal soon tology, etc. The graphy in the University of Bristol—The Secretary, 
list includes the entomological library of G. T, The University, Bristol (Sept. 10). An inspector under 
Bethune-Baker and a selection from the library of the Fertilisers and Feeding Stuffs Act, 1920, and 
W. de Selys Longchamps. assistant agricultural analyst, under the Devon 

County Council—The Clerk to the Devon County 
Applications are invited for the following appoint- Council, The Castle, Exeter. A graduate in ongineer- 
ments, on or before the dates mentioned: -An honorary ing subjects for the Dursley Secondary School and 
lecturer on tropical diseases at Westminster Hospital Evening Institute - - The Headmaster, Secondary 

Medical School, S.W.l.-The Dean, Westminster School and Evening Institute, Dursley, Gloucester- 

Hospital School of Medicine, 12 Caxton Street, S.W.l shire. Part-time teachers in gas fitting (calculations 
(July 16). A research studentship at St. Mary’s and drawing), building construction, and science for 
Hospital, Institute of Pathology and Research—The builders at the Erith Technical College—The Principal, 
Secretary, Institute of Pathology and Research, St. Erith Technical College, Belvedere, Kent. A full- 
Mary's Hospital, Paddington, W.2 (July 17). A teacher time assistant master to teach engineering and work- 
of engineering and allied subjects at the Barnstaple and shop practice at the Kingston-upon-Thames Technical 
Bideford Technical Schools—The Secretary, County College—The Principal, Technical College, Kingston- 
Edueation Office, Exeter (July 19). A head of the I upon-Thamos. 

Our Astronomical Column. 

Mira Variables and the Millikan Rays. —Mr. had been noted by others. Incidentally, a principle 
Axel Gorlin, of the Lund Observatory, suggested of asteroid nomenclature was violated hero. It wow 
some time ago that tho valuation in intensity in the agreed that asteroids with exceptional orbits should 
Millikan rays according to tho R.A. of the meridian have masculine names. This principle was carried out 
might be duo to tho rays coming, either wholly or in Albert's ease but not in that of Alinda. 
partly, from Mira variables when noar maximum. 

He found a theoretical curve from the maxima of Solar Hydrogen Im laments. —The dark filaments 

known stars of this type, the date chosen being °£ th 0 sun’s upper atmosphere are now regularly 

Sept, 12, 1926. This curve fell below the observed observed at several solar observatories by means of 

intensity of the rays in the region R.A. 16“ to 23“. spectroheliographs working at a limited portion of 
In reply to some objections raised, ho returns to the middle of the spoctrum lines of calcium, H or K t 

subject in Astr . NacL, No. 5566, using a larger list of or of the hydrogen line, Ha, In a recent publication, 

Mira variables and including all that were within a Annates de l Observatotre de Par in. Section de Meudon , 

quarter period of light maximum on the chosen day. dome 6, detailed charts of dark filaments, together 
He has thus secured a closer agreement with observa- with tables, are given for the period March 1919- 
tion. He considers that the observed variation of January 1920. Each chart, which embodies the 
intensity with sidereal time shows that the rays come observations extending over one rotation of the sun, 
from definite centres in the heavens ; these centres shows sunspots, calcium fiocculi, and dark filaments, 
may bo either Mira stars or unknown cosmical t r us affording an instructive comparison between 

these different phenomena. The solar latitude and 
longitude of these objects, which are traced in outline, 
Families or Asteroids. —Prof. K. Hirayama can be easily read oft from the charts. By a suitable 
announced in 1922 his detection of five families notation other details of tho filaments are given 
among the asteroids, the members of each family concerning their growth, duration, and movement, 
having such closely related orbits that it was con- A glance through the charts shows very clearly the 
jectured that each family might have arisen from the chief characteristics of the dark filaments : namely, 
separation of a single body. He contributes another (1) their much longer life os compared with sunspots; 
article on the subject to the Japanese Journal of (2) their distribution in solar latitude, both within the 

Astronomy and Geophysics , vol. 6, No. 3. He uses spot zones (where, however, they frequently appear 

later determinations of elements, and corrects his apart from the spots) and also in high latitudes; 

former values to a small extent, but the conclusions (3) their great extent in longitude; (4) their marked 
as regards the five families remain unchanged. He inclination to the sun’s equator. It is generally 
now wide five new families, of which one, named after accepted that prominences and filaments are one and 
Phocs&a, has eleven members, but the others are the same tiling, the former being seen in silhouette 

very small. The Desiderata family has five, the at the aim’s limbs, the latter as dark markings projected, 

Pallas family three, while tho remaining families have whilst in transit, against the more brilliant background 
two each. These last have small perihelion distances, of the disc. An extended series of these charts would 
and approach the earth fairly closely. ^Ethra and be of great use to those who study tho relationship 
Ganyined are linked together, also Albert and Alinda ; between various solar phenomena and also to those 
the resemblance between the orbits of the last two interested in solar-terrestrial relationsliips. 
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Research Items. 


Forerunners or the Romans. —Under this title 
Dr. D. Randall-Mae Tver continues in Antiquity for 
June the study of the early civilisations of Italy, 
which he began in the issue of that periodical for 
June 1927. At about 1000 b.c., that is, about the 
beginning of the Iron Age and two centuries before 
the effective coming of the Etruscans, northern and 
central Italy may be partitioned into five distinct 
spheres. The north-west is occupied by the Cornacines, 
art of Venotia by the Atestines, the Bolognese region 
y the northern V r i llano vans, Tuscany and a part of 
Latium by the southern Villanovans, east of the 
Apennines* from Rimini to Anfidena, the Adriatic 
coast, and the central Apennines are held by the 
Picenes, including some of the Samnitos and some 
Umbrians. The first four are related and practise 
cremation ; but the Ficenes are of wholly different 
origin and practise inhumation. In several parts of 
the country these civilisations maintained an independ¬ 
ent existence down to the fourth century b.c. The 
most important contribution to the early Iron Ago 
culture of Italy was undoubtedly that of the two 
Villanovan nations, and in Etruria the Etruscans 
owed more to them than lias been appreciated. They 
were the pioneers in metal-working, and it was to 
their coppersmiths that the Etruscans owed their 
supremacy in the metal trade of tho Mediterranean. 
The highest point of the Ateatine culture of Venetia 
is between the seventh and fifth centuries. They were 
probably the latest of the cremating nations to settle 
in Italy. Originally they were closely related to the 
Villanovans and kept in close touch with them. 
The Picenes, it is suggested, are the descendants 
of the original neolithic population, who above all 
were warriors—a reef against which Villanovan and 
Ateatine migration beat in vain. 

A Maobi Feeding Funnel. —In the Museum 
Journal (Philadelphia) for March, Mr. R. U. Hall 
describes a feeding funnel now in the University 
Museum which was used for administering liquid food 
to persons who were undergoing the process of being 
tattooed. It is roughly in the form of an inverted 
cone, distorted so that the slope of one face was 
longer, or developed more gradually than that of tho 
other. Each of these two faces led to a grotesque and 
distorted human figure on the rim of the funnel. 
Most of the published examples of such funnels are 
almost entirely covered with the characteristic Maori 
scroll and spiral ornament. The present example 
differs in that the ornament is confined to the two 
faces mentioned and the side and top of the rim. It 
is also more slender and graceful in form, while the 
rim is a shelf-like projection. It shows the tool marks 
of the stone implement with which it was carved, and 
is therefore of a considerable age. It is suggested that 
it is the work of a talented amateur rather than a 
professional wood carver. The figures are male and 
female, and differ in their method of representation. 
The head of the male figure is carved on the rim of 
the funnel, and its body and limbs appear on the 
tubular portion of the vessel, being built up of a 
number of spirals and concentric arcs of circles. The 
hip ornaments represent the rape or buttock pattern 
of the body-tattoo. The place occupied by the face, 
being too small for a realistic representation of the 
tattoo pattern, is filled in with concentric arcs. The 
female figure, in oontrast, is carved wholly on the rim, 
the limbs and body being distorted to fit, mainly on 
an undercut downward extension of the rim, so that 
the whole figure is contained in a lozenge-shaped 
space. A second difference, one following the custom 
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of real life, is that the face is undeoorated except for 
the woman’s tattoo confined to the lips and sides of 
the chin. 

The Gestalt Theory.— The May issue of Scientia 
(vol. 43; 1928) contains a discussion on the Oestalt 
theory, in which Prof. E. Rignano and Prof. Kohler 
attempt to interoret one another’s points of view. Prof. 
Kdhler is one of the most enthusiastic workers in this 
field, and he includes under the word Oestalt “ those 
structures which as wholes possess speoifio properties 
and therefore can with good right be regarded as 
unities.” Some exponents are primarily concerned 
with the problems of the perception of * shape,’ but 
others have extended it to cover most of the opera¬ 
tions of sensory perception, This results in a certain 
ambiguity of expression, and considerable divergence 
of opinion even among the supporters of the theory, 
who would seem to be agreed on out on© tiling, namely, 
to oppose the associationist school of psychology. 
Prof. Rignano supports the older view; he has 
difficulty in reconciling the different usages of the 
word Gestalt, and also finds the theoretical con¬ 
sequences confused. Prof. Kohler answers him with 
a very clear exposition of his point of view. The 
English reader who has been familiar with the dis¬ 
cussion in somewhat modified form in Prof. Stout’s 
writings, and later in Prof. Spearman’s, cannot avoid 
the feeling that the disputants are dealing with 
different aspects of the problem, or at least seeing it 
in different perspectives. There is much experi¬ 
mental evidence in favour of the Oestxdt hypothesis, 
but 4 hypothesis * would still be logically more correot 
than 1 theory * as a description of the system. 

Tritrwuomonas vxcalis. —This was found by L. R. 
Cleveland (Amer. Jour. Hygiene, vol. 8, No. 2; 
1928) in human faeces which had been in tap water 
from 15 to 26 days. It could not be demonstrated in 
the faeces before they were placed in water, but by 
heating one-half of a stool and placing it in water 
while the other half not heated was placed hi sterile 
tap water in a sterile jar, it was shown that the organ¬ 
ism was in the faces, for in five experiments it was 
never obtained from the heated portion of the stools 
but invariably from the unheated portion. Heating 
of the faeces did not render them unsuitable for the 
growth of the Trichomonas, because it grew in them 
when added from other cultures. It has been 
maintained for three years in faeces placed in tap 
water, and will grow in any fluid which supports 
bacterial growth. It will ingest red blood cells, 
yeasts, and starch grains, but cannot live on red 
blood cells without bacteria. When grown anaerobic¬ 
ally in pure cultures of certain bacteria, the Tricho¬ 
monas becomes exceedingly abundant. Multiple 
fission was constantly taking place, and it was found 
possible to induce this at will by crowding the 
organisms—this is the first record of multiple fission 
in a human trichomonad. Examples with from three 
to at least one hundred nuclei were observed* Tricho- 
monads of many animals were placed in faeces diluted 
with tap-water, but none grew except TntrtcAomonos 
augusta from the frog. T, fecalis is less than half the 
size of T . augusta, and differs from the Utter in having 
no granules in the axoatyle or in the cytoplasm. 

Photosynthesis or Diatom Cultures m the Sea. 
—Continuing their excellent work based in the Mill* 
port Marine Station, Miss S. M. Marshall and Mr* 
A. P. Orr report on experiments carried out with 
cultures of diatoms contained in gloss bottles sus¬ 
pended in the sea (Jour. Afar. Biol, A$sac. t 15* 1; 
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1926). A persistent culture of Coscinosira polychorda 
was used. The bottles containing the cultures were 
suspended at various depths, some exposed to light, 
others covered. The ‘ compensation point,* at which 
the amount of oxygen produoed by photosynthesis 
is balanced by the amount used in respiration, was 
found to lie at a depth of 20-30 metres in summer. 
In winter it is close to the surface in coastal water. 
The optimum position for photosynthesis is never 
at the surface, even in winter, but some metres down. 
The experimental results are carefully considered in 
relation to the similar work of Gaarder and Gran and 
the authors* own researches in Loch Striven, and add 
much to our knowledge of this fundamental question, 

Kite ate in the Sea. —H. W. Harvey continues 
(in Jour. Mar . Bud , Assoc. , 16, 1; 1928) his interesting 
studies on the occurrence and seasonal variation in 
the English Channel of this important limiting factor 
in plant production in the sea. He confirms his 
previous conclusion that the nitrates are almost 
entirely utilised by phyto-plankton in the summer 
and are re-formed in early autumn. Regeneration 
takes place in the deeper layers, but the exact 
mechanism is not yet known. The interesting 
observation is made that the effect of land drainage 
on the quantity of nitrate is apparent for only a few 
miles from shore, and most of the nitrate entering 
Plymouth Sound in river and estuarine waters is used 
up by plants before it reaches open sea, at least in 
summer. 


Plant Genetics. —Crosses have been studied by 
Dr. R. J. Chittenden (Jour, of Genetics , vol. 19, No. 3) 
of a number of Primula species, Vesicales section, in¬ 
cluding P. JvlioBy P . acaulis, P. elatior, and P. officinalis. 
All have as chromosome number n«ll. Their 
hybrids are very fertile, with highly regular reduction 
divisions. The Godetia species studied fall into two 
groups : (A), including G. amama and G. Whitnegi 
(«=*7), intercross, but the hybrids are highly sterile ; 
(B), containing G. Bottas (n*» 9), G. tenclla (n* 16), and 
G. lepida (n = 26). Q. Bottas will cross with G. tendla 
and the latter with G. lepida , but the hybrids are 
sterile. Groups (A) and (B) will not intercross. Six 
species of NemophUa (n=*9) were also studied. Al¬ 
though four of the species are closely allied, they all 
refuse to intercross. Nevertheless, from a study of 
their variations, conclusions are reached regarding 
their probable genetic composition. In the genus 
Phaceha four species were examined (n » 11). Two of 
the species were sterile with all the others, but the 
other two (P. Parryi and P. Whitlavia) may belong to 
the same species. Numerous parallel variations were 
found in tne various genera. Thus in Primula , the 
pin and thrum types are present in all these species. 
Mauve and white flowers occur in two of the species 
of Godetia. Two species of NemophUa have a spotted 
and a uniform corolla colour, while in Phaceha two 
species have white and purple varieties. Those 
variety characters show the same relations of domin¬ 
ance or recessiveneBS in different species of the same 
genus, for example, thrum being always dominant to 
pin, and the semi-glabrous condition of P. Julias 
dominant to the hairy condition in other species. A 
curious cose is the occurrence of plants heterozygous 
for an inhibitor of a character which is not found in 
the species but is present in related species. 


New Source of Diamonds in Sooth Africa.— 
In addition to the kimberlite pipes and derived 
gravels which constitute the source of most of the 
South African diamonds, the Witwatersrand bankets 
and the Upper Triaasic Forest Sandstone are also 
known to be diamondiferous. A further occurrence 
hv the ohert beds of .the Dolomite series (Transvaal 
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System) has now been recorded by David Draper in 
the Trans. Geol. Soc. S. Africa , vol. 30, pp. 57-68 ; 
1928. Following the marine transgression which led 
to the deposition of the great Dolomite aeries, a 
temporary regression of the sea made possible the 
formation of breccias and conglomerates from the 
newly exposed cherts and dolomites. At this time 
the diamonds were introduced fr6m an adjoining 
elevated land surface, just as at the present time in 
Brazil and Borneo diamonds are being transported 
to lagoons and shore-lines where coral reefs are in 
process of formation. The productive fields are in 
the Lichtenburg and Ventersdorp districts in the 
south-western Transvaal, and their importance may 
be realised from the output for November 1926, 
which amounted to above 120,000 carats, valued &t 
more than half a million sterling. Corundum occurs 
in the concentrates, suggesting that the ultimate 
source may have lain in the north-Eastern Transvaal, 
where possibly it has been since obliterated by the 
intrusion of the great Bush veld complex. 

The Upper Atmosphere, — Die Nalurwissenschaften 
for May 4 contains an interesting summary of our 
present knowledge of the upper layers of the earth*s 
atmosphere, in an article (with brief bibliography) 
by J. Bartels. The sources of information touched 
on are very varied—meteors, luminous high clouds, 
aurorae, ozone, long-distance propagation of sound, 
terrestrial magnetic variations, and radio propaga¬ 
tion ; the extent to which the temperature, density, 
pressure, composition, and ionisation of the upper 
layers can be considered known is indicated. 

Thin Metallic Films. —In a recent issue (No. 8) 
of the Annalen der Pkysik , E. Rupp has described a 
neat method for preparing extremely thin foil. A 
small piece of metal is put in a tungsten boat in a 
vacuum furnace, and after preliminary purification 
in situ , part of it is distilled on to a higlxly polished 
rock salt plate. Heating is arrested when a sufficient 
quantity has been deposited, and the rock salt then 
transferred to a salt solution, where it dissolves and 
leaves the metal floating in the liquid, from which it 
can bo lifted on a frame. Layers as thin as 10“ a cm., 
free from holes, can be prepared and handled in this 
way, and have been used for studying the diffraction 
of slow electrons by the Debye-Scherrer X -ray method, 
in a modified Ram sauer apparatus. 

Phosphorescence. —Prof. R. W. Pohl has given a 
valuable summary of some of the electrical and optical 
properties of phosphorescent crystals in the issue of 
Die Naturunssenschaften for June 15, The outstand¬ 
ing new result which he mentions is that their re¬ 
sistance for electron currents is proportional to the 
absolute temperature, a fact of particular significance 
since the same law holds for metals, where it has 
required the wave-mechanics for its explanation. One 
gathers from Prof. Pohl’s article that the importance of 
these phosphors from the chemical and crystallo¬ 
graphic point of view lies in their optical behaviour 
being tliat of a mixed orystal, and since the com¬ 
ponent responsible for the after-emission of radiation 
is present in vanishingly small quantity, its absorption 
spectrum and natural ultra-violet frequencies can thus 
be found with it in a dilute solid solution in an almost 
transparent matrix, instead of in a thin film of the 
pure substance that can only be prepared with some 
difficulty. It is an interesting point that measure¬ 
ment of the internal photoelectric current of a phos¬ 
phor still provides the most direct proof of the rule 
that one electron is liberated for each radiant quantum 
absorbed. 

Electric Sparks. —The three experimental papers 
on the form and structure of eieotric sparks, by T. 
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Terada and U. Nakaya, published in volume 8 of the 
Scientific Papers of the Institute of Physical and Chemical 
Research , Tokyo , are instructive to scientific workers 
and will be useful to magneto manufacturers. The 
authors point out that our present knowledge of the 
form and structure of sparks is not much greater than 
in the days of Franklin and Liohtenberg. For ex¬ 
ample, the spark between the electrodes of a Wims- 
huret machine, instead of taking the shortest path, 
takes an irregular, bow-shaped curve with a right- 
angled bend on it. They give pictures of many zigzag 
sparks and point out the analogy with the * discharge 
canal ’ in Li oh ten berg’s figures. Their most important 
results are in connexion with the straight and smooth 
type of spark sometimes observed. They found that 
this could always be seoured by making a definite 
leak of electricity from the positive electrode. This 
was most readily secured by attaching a needle point 
to the positive elbetrode, from which a brush dis¬ 
charge takes place. This kind of spark they call a 
* three-part 1 spark. Apparently the same spark is 
produced whether the needle is at a distance of 30 cm. 
or at a distance of 100 cm. from the spark. They 
conclude that the effect is neither directly due to the 
ions emitted from the point nor to any other kind of 
radiation which it may emit. If there is leakage on 
the negative lead, the three-part spark, or the k fat 
spark * as it is called sometimes by magneto manu¬ 
facturers, is not produced. It is advisable, therefore, 
to protect the negative lead with ebonite tubing. 
When an air blaat is directed to the positive end of 
the three-part spark, its path makes a large curve 
at this end. When it is directed to the middle part 
of the Hpark nothing happens. When it is directed 
to the negative end, the number of sparks is greatly 
diminished and sometimes they stop altogether. If 
the voltage is increased, the air blast being applied 
to the negative end, the spark takes the zigzag form. 
Earthing the positive electrode produoes the same 
effect as attaching a needle point to it. 

Early Mathematics in Scotland. —A paper of 
only forty pages naturally gives room for no more 
than a very rapid sketch of its subject; but within 
these limits Prof. CL A. Gibson, in a “ Sketch of the 
History of Mathematics in Scotland to the end of the 
18th Century *' (Proceedings of the Edinburgh Mathe¬ 
matical Society, vol. 1, pts. i and 2, 1927-28), has 
given useful references to the work of men who are 
famous for original discoveries, or for their ability 
and success as teachers, or both. He deals with John 
Napier (1550 1017), James Gregory (1038-1075) and 
his nephew David Gregory (1601-1708), Robert 
Simson (1687-1768), James Stirling (1692-1720), 
Colin Maclaurin (1698-1740), Matthew Stewart 
(1717-1785), John Playfair (1748-1819), and Sir John 
Leslie (1766-1832). We are also given some interest¬ 
ing particulars of the state of mathematical studies 
in the schools and universities of Scotland at various 
dates. In Scotland, as in England, mathematics 
(arithmetic, geometry, and algebra) was not taken 
os a subject of education in schools until the latter 
half of the seventeenth century. In the universities, 
up to the time of the Reformation, the course included 
the “ Sphere ” (presumably the famous thirteenth- 
century work by Sacrobosoo) and the “ Physics,” “ De 
Caelo,” “De Ortu et Interitu” and “ Meteorologica ” 
of Aristotle, but the mathematical subjects consisted 
of nothing more than arithmetic and very elementary 
geometry. Definite mention of arithmetic as a school 
subject begins in 1028. Only with the establishment 
from 1760 onwards of a new type of school more 
advanced than the grammar school and called by the 
name of “Academy” does a programme of higher 
mathematics appear in the curriculum extending, 
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beyond plane and spherical geometry, to such things 
as the theory of equations, the differential calculus, 
statics, dynamics, hydrostatics, and optics, and it is 
not probable that this programme was at first carried 
out m the schools with any degree of thoroughness. 

Specific Heats of Salt Solutions. —At room 
temperature, electrolytic solutions have an abnormally 
small heat capacity, and a mathematical theory to 
account for tins has been advanced by Zwioky. He 
showed that in the vioinity of each ion a very high 
ressure could be set up due to the attraction exerted 
y the ionic field upon the dipoles of the water mole¬ 
cules. At room temperature, increase of pressure 
decreases the heat capacity of vrater, and hence on 
electrolytic solution should have a low specific heat. 
With rise of temperature, the heat capacity of com¬ 
pressed water increases, and therefore salt solutions 
should behave similarly. An attempt to test this 
theory experimentally is being made by F. T. Oucker, 
who describes some preliminary results in the Journal 
of the American Chemical Society for April. He 
employs an adiabatic twin calorimeter apparatus, with 
which, it is claimed, the specific heats of solutions 
may be found with an accuracy of 0*05 per cent. 
The results with potassium nitrate and chloride solu¬ 
tions do not uphold the above theory, although, as 
Zwicky has pointed out, the hydration of the ions 
may mask the effect of increase of pressure. 

The 4 Unsaturatkd Hydrocarbons * in the 
Gases from the Carbonisation of Coal. —In 
technical terminology the 4 unsaturated hydro¬ 
carbons ' in fuel gases are those which are absorbed by 
bromine or by concentrated sulphurio acid, and recent 
suggestions for their commercial utilisation has made 
it desirable to obtain a more detailed knowledge of the 
composition of these constituents. A convenient 
method for the determination of the unsaturated 
gaseous compounds present in coal gas is described by 
A. B. Manning, J. G. King, and F. S. Sinnatt in 
Technical Paper No . 19 of the Fuel Research Section 
of the Department of Scientific and Industrial Re¬ 
search (London : H.M. Stationery Office). After the 
removal of the liquid constituents of the gas the 
unsaturated substances are separated as the bromine 
compounds, which are fractioned and the original 
hydrocarbons regenerated by the action of a zino- 
eopper couple. The resulting gas is analysed by 
treatment with strong sulphurio acid and combustion 
over copper oxide. The paper contains a detailed 
aooount of the apparatus used and some of the results 
obtained with gases from both low and high tempera¬ 
ture carbonisation of coal. 

Carbon Monoxide from Gab Fires. —The Joint 
Research Committee of the Institution of Gas 
Engineers and the University of Leeds has issued its 
seventeenth Report, which records further study of 
the products of combustion of typical gas appliances, 
and in particular the evolution of carbon monoxide 
in the flue gases from gas fires. For this purpose a 
very refined modification of the iodine pentoxide 
method was employed, and indeed necessary, to 
detect and measure the small quantity of carbon 
monoxide passing from a modern gas fire. This 
reached 30 parts per 10,000 of gas burned in such a 
fire when properly regulated. The actual concentra¬ 
tion in the flue gases is, however, much less—it may 
be so little as one two hundred and fiftieth of this 
owing to the dilution of the flue gases, which varies 
from case to case. Small as this is, in view of the 
volume of gas burned in such appliances, the usual 
practice of fixing them to efficient flues is considered 
to be advisable. 
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The Winnipeg Meeting of the Royal Society of Canada. 


O N May 22-24, the Royal Sooiety of Canada met 
west of Ottawa for the first time. Meetings 
were held in Winnipeg (the meeting place of the 
British Association in 1909, and the future meeting 
place of the British Medical Association in 1930) in 
the University of Manitoba and the Legislative 
Building. 

Dr. A. H. R. Buller, professor of botany in the 
University of Manitoba, delivered the presidential 
address on “ The Plants of Canada, Past and Present.” 
He treated of Dawson’s Eozoon ccmadense , the algsa 
obtained by Walcott from the Middle Cambrian shale 
of British Columbia, Psilophyton and the Devonian 
land flora, the Great Ice Age and the relic flora in 
Eastern Canada. The number of plant species in 
Canada, Canadian weeds, Canadian forests and their 
products, were described, and reference was made to 
the white pine blister rust disease, wheat in the West, 
the black stem rust disease of wheat, and to J. H. 
Craigie’s investigations on sex in the rust fungi. 
Prof. Buller made a plea for a systematic botanical 
survey of Canada as a whole, and for the establishment 
of botanical gardens in various parts of the Dominion. 

The annual popular address was given by Prof. 
J. J, R. MacLeod, of Toronto (now Regius professor 
of physiology of the University of Aberdeen), who 
took as his subject “ The Air we breathe.” He showed 
by a historical survey the dose intertwining of 
chemical and physiological discoveries of the nature 
of atmospheric air and its utilisation by the organism. 
The Government of Manitoba entertained the 
fellows of the Society at a reception and a luncheon 
while the final session of the meeting was held at the 
historic Lower Fort Garry, twenty miles north of the 
city, where the fellows were entertftinodby the Canadian 
Committee of the “ Governor and Company of Adven¬ 
turers of England trading into Hudson’s Bay.” 

A number of paj>ers on historical and literary topics 
were communicated in Sections I. and II. (French and 
English history and literature). Amongst the 179 
papers communicated in the scientific sections, the 
following may be noted : 

In Section III. (Physics, Mathematics, Astronomy, 
and Chemistry), Dr. H. M. Tory, in his sectional 
presidential address, dealt, with comparative conditions 
of industrial research in various countries. In a 
paper entitled “ The Gyromagnetic Electron and 
Wave Mechanics,” Dr. L. V. King gave a mathemati¬ 
cal discussion, in which from the classical dynamical 
theory he showed that equations of wave mechanics 
can be derived. Prof. J. C. McLennan and his associ¬ 
ates gave a aeries of papers on various phases of spec¬ 
tral analysis, on the decomposition of ammonia by 
cathode rays, on the intensities of the light of the 
oxygen green line of the night sky, on the photo¬ 
electric effect at very low temperatures, etc, E. F. 
Burton (“A New Method of Measuring Electrical 
Conductivities of Materials by Use of an Oscillating 
Circuit”) described an exceedingly sensitive quanti¬ 
tative procedure which will detect very small quan¬ 
tities of moisture. J. S. Foster and W. Rowlee com- 
municated u Further Observations on the Stark- 
Effect in Neon,” in which the intensities are found to 
agree with those calculated by Schrodinger. In 44 A 
Method of Estimating Relative Conductivities of the 
Earth, using a Potential Method, either along Lines 
or over Areas,” Prof. A. 8. Eve dealt with the 
geophysical location of ore deposits. F. Allen and 
collaborators communicated papers on the correlation 
of colour blindness, anomalous vision, and normal 
colour vision, and the oscillatory effect in vision. 
Other physical and mathematical papers included : 
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J. F. Plaskett on the rotation of the galaxy ; R. W, 
Boyle and 8. C. Morgan on some measurements of 
ultra-sonic velocities in liquids; G. M. Shrum, C. G. 
Patten, and H. D. Smith on the change in the optical 
transparency of certain samples of ultra-violet glass 
after exposure to X-rays ; R, M. 8tuart on the 
theory of an elastic tape ; D. Buchanan on the ellip¬ 
soidal pendulum ; S. Beatty on planar harmonio 
conjugacy ; and W. J. Webber on the Fourier series 
of a bounded function. 

Amongst chemical papers presented were a series 
by G. S. Whitby and associates on problems related 
to rubber, several by T. Thorvaldson and associates 
dealing with the chemistry and physical chemistry of 
hydraulic cements, a paper by Miss E. V. Eastcott 
describing the isolation of crystals of Bios I., identified 
as inositol, “ High Voltage Arcing and A. C. Electro¬ 
lysis ” by J. W. Shipley and C. F. Goodeve, the 
” Dielectric Constant of Pure Hydrogen Poroxide ” by 
A. C. Cuthbertson and O. Maass, and ** Correlations 
between the Total Nitrogen of the Bases and Arginine 
and Lysine Nitrogen of Various Proteins ” by R. K. 
Larmour, the last paper yielding evidence supporting 
Kossel'a hypothesis that arginine is the nucleus of the 
protein molecule. 

The papers in Section IV. (Geological Sciences) had 
reference more particularly to phases of Western 
Canadian geology. W. A. Johnston dealt with the 
Lake Agassiz beaches, in their continuation north¬ 
wards beyond the area mapped by Upham, with a 
critical discussion on adjustment of level since the 
time of the maximum extension of the lake. M. Y. 
Williams discussed the changes of level in Tertiary 
and post-Tertiary times in Southern Saskatchewan 
and Alberta. The petrographical character of the 
Whitemud and Ravenscrag beds was dealt with by 
F. H. McLeam.aud the nature of the heavy minerals 
in the western sand horizons, particularly in Manitoba 
and Eastom Saskatchewan, by R. C. Wallace and 
hiB students. Further detail on the structural 
peculiarities of tho dolomitised areas in the Manitoba 
Ordovician limestones was given by D. J. Birse. S. R. 
Kirk presented evidence to show that the conodonts 
of the Harding beds of Colorado are to be referred to 
ostracoderm plates. The historical data referring to 
the St. Lawrence earthquake of 1663 were assembled 
by E. A. Hodgson. T. C. Phemister discussed the 
genetic relationships of the Sudbury gabbro and 
Cobalt diastase. P. S. Warren .described the Devonian 
and Carboniferous rocks of the Crowsnest Pass sec¬ 
tion, and in a second communication assembled the 
sedimentary record of the Rooky Mountain section 
at the 51st parallel. R. L. Rutherford presented 
evidence of considerable post-glacial uplift m South¬ 
western Alberta. 

In the sectional presidential address to Section V. 
(Biological Sciences), Prof. J. J. R. MacLeod dealt 
with the present knowledge of carbohydrate metabol¬ 
ism and insulin action. F. E. Lloyd gave a kinemato- 
graph demonstration of the contractile vacuoles of 
Paramecium , and V. H. K. Moorhouse a similar 
demonstration of postural reflexes in spinal dogs, 
while Frdre Marie-Victorin gave a series of papers 
dealing with eastern Canadian plants. W. P. Thomp¬ 
son presented papers on dwariness and species-hybrids 
in wheat. Prof. A. H. R. Buller a paper on the blocking 
layer and the luminosity of the mycelium of ArmiUaria 
rnellea. A. T. Cameron dealt with seasonal variations 
in the calcium content of the blood serum of the young 
ret a V. J, Harding with a comparison of the alkalinity 
of urine produced by sodium and potassium citrates, 
J. Miller with the muscular movements of the appendix 
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and their relation to appendicitis, and C.C. Macklin 
with the macrophages of the lung alveoli* C. M. 
Fraser discussed the ecology of the butter clam, F. C. 
Oilliatt the bionomics of the tortraoid moth Etdia 
mariana (a new orchard post which has developed in 
Nova Scotia), while S. Hadwen dealt with colour 
changes in animals, Miss H. I. Battle with the 
^(development of structural anomalies in the four- 
bearded rockling due to unfavourable temperatures 
and salinities during early stages, and J. M. D. Scott 
with pregnancy anaemia in rats. 

Monseigneur Camille Roy, of Laval University, 
Quebec, was elected president, and Prof. A. S. Eve, 
of McGill University, vice-president, for 1928-29. 


Kiln-Seasoning of Timber. 

r PHE natural seasoning of timber by allowing it 
J- to remain stacked or otherwise for a varying 
period of time was well understood in Great Britain, 
and seasoned timber, especially for the better class 
of work, was in common use. During the progress 
of the War the stocks of seasoned timber were 
utilised, and kiln-seasoning, where seasoned material 
was indispensable, as, for example, for aircraft work, 
came to be relied on more and more. Experiments 
were also inaugurated in other parts of the British 
Empire with trie object of endeavouring to place 
upon the market kiln-seasoned wood of some of the 
broad-leaved soft-wooded species from the tropical 
and sub-tropical forests which had previously been un¬ 
marketable. Kiln-seasoning thus began to assume 
an important position, where timber was in question, 
in commercial centres. So much so that repeated 
inquiries for advice have been addressed to the 
Director of the newly established Forest Products 
Research Laboratory at Princes Risborough. With 
the view of making public the research work being 
carried out in this direction, a report entitled “ The 
Principles of Kiln - Seasoning of Timber ” (Special 
Report No. 2) is being prepared, of which Part I., 
“ Tvpes of Commercial Kilns in Use,” by Mr. S. T. C. 
Stillwell, has been issued. 

In an introduction the troubles attendant on dry¬ 
ing timber are discussed. A correct appreciation of 
these difficulties is necessary in order to estimate 
the value of the use of the kiln method. “If we 
consider a board of green timber,” says the writer, 
“which is allowed to dry freely, the surface layers 
quickly lose their free moisture ; this is followed by 
evaporation from the cell walls, and a corresponding 
shrinkage then takes place in the surface structure. 
In the meantime, though there is a tendency on the 

E art of the moisture m the centre portion of the 
oard to move towards the surface layers as soon as 
these become drier, the amount of moisture so 
moving is much smaller than the amount evaporated 
from the surface. It is inevitable, therefore, that the 
surface layers will tend to shrink before the centre 
portion is ready to do so, and, as a result, tension is 
set up in these layers.” Regulation of the rate of 
drying from the surface is therefore essential and 
requires to be under control. This control involves 
the regulation of humidity, temperature, and the 
circulation of air, and that the latter should be 
changed regularly and frequently in the kiln. 

Before dealing with the types of kilns, kiln treat¬ 
ment is briefly discussed. It may be mentioned that 
almost invariably the timber placed in the kiln is 
first wanned up by a circulation of saturated or 
nearly saturated air, driven through it by various 
devices, to a temperature slightly higher than that 
at which drying is to oommence. This is said to be 
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doubly advantageous since it both warms the timber 
in the centre, thus afterwards assisting in the trans¬ 
fusion of moisture from the centre to the surface, 
and also relieves any existing stresses in the surface 
layers. 

Five different types of kiln are fully described and 
clearly illustrated in the report, these kilns being 
known as (1) natural circulation ventilated kiln, 
(2) tunnel or progressive kiln, (3) water-spray kiln, 
(4) external fern kiln, and (5) internal fan kiln. For 
their varied features and uses the report should be 
consulted. 

The writer concludes with some brief notes upon 
lay-out, equipment, and kiln staff. A subsequent 
Part II. is promised, dealing with the field of kiln 
instruments, which is said to be both wide and 
important. Mr. Stillwell emphasises the importance 
of employing a good man, with scientific and engin¬ 
eering training, to supervise the seasoning operation. 
“ Practically,” he says, and the point is worth 
stressing, “ all the prejudice which at present exists 
against kiln-seasoned timber can be attributed to 
the short-sighted policy of many commercial firms 
in putting their kiln plant in charge of men of little 
education and no experience as kiln operators.” 

The important work upon which this report is 
based can be safely recommended to all those in the 
British Empire who deal with timber in its many 
aspects. 


Flowering Plant Hybrids. 

HPHE Masters Lectures for 1927, delivered by Dr. 

* C. H. Ostenfeld of Copenhagen on “The Present 
State of Knowledge on Hybrids between Species of 
Flowering Plants,” have been published in the Journal 
of the Royal Horticultural Society , vol. 53, Part I. Dr. 
Ostenfeld reviews past and present concepts of species, 
but finds it no more possible now than it was forty 
years ago to formulate a definition of a 4 species * 
which possesses at the same time practical advantages 
and scientific accuracy. Any definitions which em¬ 
body such modem concepts as 4 microspecies,* 4 eco- 
species,* or 4 gencmpccies are for practical purpose 
useless. On the other hand, a practical definition 
which satisfies all minds and all ideas must neces¬ 
sarily possess a somewhat vague connotation. 

In spite of the lack of a definition which is at 
once apt and generally applicable, species in Nature 
are rather well-defined, a characteristic which their 
ability to hybridise fails to modify. This is ex¬ 
plained either by the sterility of the hybrids 
themselves, or by the ease of back-crossing with one 
or other of the parents as against 4 selling. ’ Any 
external sign of hybridity is thus quickly effaced. 

Dr, Ostenfeld discusses some of the most recent work 
on the formation by hybridisation of new types which 
fail to segregate and are thus wholly or partially 
stable. Related species with the same number of 
chromosomes usually produce fertile hybrids, while 
sterile hybrids are usually produced when the parents 
have different chromosome numbers. The Japanese 
botanist Kihara has, however, succeeded in obtaining 
fertile hybrids in a oross between two species of 
Triticum with different chromosome numbers. The 
offspring with chromosome numbers the same as 
either of the parents were most fertile, while those 
with the intermediate number were very much less 
so. Thus a selective process goes On, resulting in 
the disappearance of intermediate forms. 

The Danish genetioist, Winge, has advanced a theory 
that a new stable type could Jbe produced by 
hybridisation of two species, if the chromosomes of 
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the hybrid were split longitudinally and thus doubled. 
This hypothesis explains many cases which cannot 
otherwise be understood, particularly the cases of 
some of our cultivated plants, which are obviously 
hybrids but yet breed true to type without showing 
any segregation in the offspring, Longley (1920) has 
advanced some definite data in the case of Frag aria, 
and in crossing two species with the same number 
of chromosomes, got in one case an individual with 
double that number of chromosomes which was 
morphologically distinct and bred constant. 


University and Educational Intelligence. 

Aberdeen. —At the summer graduation the honor¬ 
ary degree of LL.D. was conferred on Emeritus 
Prof. J. D. Mac William, formerly Regius professor 
of physiology in the University. The degree of 
D.Sc. was conferred on Miss I. Gordon for a thesis 
entitled “ Studies in the Development of the Skeleton 
in Echinoderms,” and on Mr. E. V. Laing for a thesis 
entitled “ Studies on Tree Roots : their Action and 
Development, with special reference to Mycorrhiza 
and Tree Growth on Peat Soils.” 

Bristol. —At a congregation held on June 30, 
the degree of D.Litt. was conferred upon Mr. E. J. 
Holmyard, head of the Scienco Department at 
Clifton College. 

Manchester.— Applications are invited for two 
Orisedale scholarships for biological research, tenable, 
respectively, in the botanical and zoological depart¬ 
ments of the University. Each scholarship is of the 
yearly value of £100, and the award is open to gradu¬ 
ates in botany and zoology, with some experience of 
research. Applications must reach the Registrar by 
July 29 at latest. 

St. Andrews. —Viscount Haldane of Clean has 
been elected to tho office of Chancellor of the 
University. 

Prof. John McGibbon, professor of obstetrics in 
the University of tho Witwatersrand, Johannesburg, 
has been appointed professor of midwifery and 
gynaecology in succession to Prof. Kynooh, who has 
recently resigned the chair. 


Mr. Washington Singer, formerly of Paignton, has 
presented a sum of £25,000 to the University College 
of tho South-West, Exeter, for the building of a 
chemistry laboratory. It had been decided to build 
a new physios laboratory on the recently acquired 
100-acre site on the Streatham Estate, Exeter, and 
the cost of that building will be met with moneys 
raised by the general appeal. The welcome and gener¬ 
ous gift of Mr. Washington Singer will enablo the 
Council of the College to provide for the Departments 
of Chemistry, and Physics in the same block. Tho 
building will bo the first contribution to the University 
building scheme, and will be a considerable relief to 
the growing congestion in the present buildings. 

The Air Ministry announces that six hundred 
aircraft apprentices, between fifteen and seventeen 
years of age, are required by the Royal Air Force for 
entry into the Schools of Technical Training at 
Hjalton, Bucks, and at Flowerdown, near Winchester. 
They will be enlisted as the result of an open com¬ 
petition and of a limited competition held by the 
Civil Service Commissioners and the Air Ministry- 
respectively. The apprentices are given a thorough 
training in their trade by qualified technical instructors, 
and their general education is also carried on simul¬ 
taneously by a staff of graduate teachers. Full 
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information con be obtained on application to the 
Royal Air Force, Gwydyr House, Whitehall, London, 
S.W.l. 

The Royal Commissioners for the Exhibition of 
1851 have made the following appointments to 
senior studentships and overseas science research 
scholarships for 1928 Senior Studentships : Dr. T. 
E. Allibone, for research in pure and applied physics, 
and Mr. L. S. B. Leakey, for research in arch neology 
and physical anthropology, on the recommendation 
of the University of Cambridge. Dr. G. F. J. Temple, 
for research in mathematics and mathematical 
physics, on the recommendation of the Imperial 
College of Science and Technology. Mr. B. Cavanagh, 
for research in physical and analytical chemistry, 
on the recommendation of the Victoria University 
of Manchester. Mr. C. E. Wynn-Williams, for 
research in experimental physics, on the recommenda¬ 
tion of the University College of North Wales, Bangor. 
Overseas Science Research Scholarships : Canada, 
Mabel A, Borden (Dalhousie—zoology), D. R. 
McCullagh (Manitoba—biochomistry), and B. W. 
Sargent (Queen’s, Out.—physios) ; Australia, H. C. 
Webster (Melbourne—physics) and J. D. M*Gee 
(Sydney—physics) ; New Zealand, W. A. Macky 
(New Zealand—physics) ; South Africa, Evlyn Boyd 
(South Africa—zoology); Irish Free State, H. S. 
Boyd Barrett (National University — organic 
chemistry). 

The first Pan-Pacific Conference on Education, 
Reclamation, and Recreation, called by the President 
of the United States, was held at Honolulu on April 
11-16, 1927. The United States Department of the 
Interior has now published a full report of the pro¬ 
ceedings. In addition to tho United States, repre¬ 
sented by tho Secretary of the Interior, the 
Commissioner of Education, and 25 other officials of 
various departments, tho following countries were 
represented by official delegates : Australia (5), Fiji 
Islands and Western Pacific, Great Britain (British 
Consul at Honolulu), New Zealand, Chile, Peru (2), 
Colombia, Mexico (3), Nicaragua, France, Japan (9). 
Them were no representatives of Canada, China, 
India, Siam, or tho Dutch East Indies. Opportunities 
for the establishment of friendly personal relations 
were amply providod by giving up to excursions and 
social functions the week preceding and half of the 
week following the actual sessions of tho conference. 
The addresses and discussions contain much of educa¬ 
tional and scientific interest relating to the following, 
among other topics : tho educational systoms of the 
United States, Australia, Japan, Mexico, New Zea¬ 
land, Peru, Hawaii, and American Samoa ; exchange 
of lecturers, teachers, students, research workers, 
etc. ; centres of educational information ; evaluation 
of student credentials ; vocational education ; infant 
and child welfaro ; conservation and use of water ; 
land-settlement; opportunities for scientific research 
and education presented by national parks ; the uses 
of museums ; wild life conservation ; bird-migration. 
Resolutions adopted for submission to the various 
interested governments dealt with proposals for: 
introducing into the curricula of secondary schools 
courses in maternal and child hygiene, inviting the 
attention of government educational officials to the 
desirability of uniformity in educational terminology, 
and the appointment by the several governments of 
a pan-Pacific committee on co-operation between 
museums with special reference to the exchange of 
personnel, research students, publications and ex¬ 
hibits, and co-operation in exploration and scientific 
research. It was suggested that another conference 
should be held within two years. 
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Calendar of Customs and Festivals. 

July 16. 

St. Brace an of Cluain-Oatha (sixth and seventh 
centuries), of the race of Eoghan, son of Niall. Gluain- 
Catha is therefore? identified with Cloncha or Clonca, 
Co. Donegal. The saint is said to have been the 
Abbot of Moville or Magh-bile, a foundation dating 
from St. Patrick’s time, in Co. Donegal, and Bishop 
of Ardmore, Co. Meath. The obscurity and lack of 
precision of his legend suggest the survival of a pre- 
Christian cult, a suggestion which is supported by the 
pilgrimages to a pool in the rocks near Malin Head 
for the <*ure of various diseases, and prehistoric monu¬ 
ments near the ruined abbey—a curious stone circle, 
and what is known as Ossian’s Crave. The name 
Magh-bile, which means ” The Place of the Sacred 
Trees,” shows that it was at one time the site of a 
sacred grove of the earlier faith. 

July 17. 

St. Kekelm’s Day. —An annual fair was held on 
July 17 at Clent, in the parish of Hales Owen, in the 
field in which was situated the chapel of St. Konolm. 
It arose out of a large concourse of people who were 
accustomed to assemble at the shrine on this day. 
The fair, at which the principal article of merchandise 
was cheese, was of considerable antiquity. It is prob¬ 
able, therefore, that, as in other cases, it perpetuated 
an assembly at a spot regarded as a place of sanctity 
Jong before it was associated with the saint. This 
view is supported by an annual custom, recorded by 
Brand, which was known as ‘ crabbing the parson.’ 
On St. Ken elm’s Wake, held on the Sunday after the 
fair, the clergyman of the parish on his way to conduct 
service was pelted with crabs as he went through the 
church field. According to another version, the in¬ 
habitants pelted one another with crabs, the pelting 
of the clergyman being incidental only while he was 
proceeding to the church. 

July 18, 

St. Thenna, Thenog , or Thanaw, of Glasgow 
(fifth and sixth centuries). A saint of obscure history 
reputed to be the mother of St. Kentigem, founder 
and patron of Glasgow. The story of St. Kentigern 
is largely legendary, and in so far that saint is identified 
with a Celtic god. It is therefore not surprising to 
find, as in the story of Merlin, that he was tho son 
of an unknown, or, possibly in the original form of 
the legend, of no human father. According to one 
version, his mother was subjected to violation. An¬ 
other story is that on Theima’s refusal to marry Ewen, 
son of Urien Rheged, King of Cumbria, her father, 
King of Laudonia of Scotia, gave her to a herdsman, 
who] however, in secret was a Christian, and with 
whom she lived inviolate. Before the birth of Kenti¬ 
gem she was sentenced by her father to be cast down 
a steep rock called Kep Duff, said to be Lammermoor, 
a statement which may preserve a record of a form 
of sacrifice similar to that to which reference is made 
in stories of Buddhist women of India. She was 
miraculously preserved from death, however, and 
cast ashore on the coast of Fife. She was again put 
to sea in a boat by a chieftain and reached Culross, 
where she gave birth to her son in a cave, near the 
cave of St. Sorvan. 

July 20. 

St. Margaret’s Day.— A virgin and martyr whose 
cult spread widely over England, France, and Ger¬ 
many in the eleventh century. Her shrine in Paris 
was much frequented by women who desired children, 
a vestige of a pagan cult associated also with other 
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Christian saints. At Bassingboume, in Cambridge¬ 
shire, a festival of some importance took place on 
this day. In 1511 the miracle play of the Holy 
Martyr St. George was acted on an open stage in a 
field, and the churchwardens’ accounts show that 
other parishes and townships took part in providing 
the expenses. A minstrel and waits were hired from 
Cambridge, and the keep of the players was provided 
for several days. 

A well of St. Margaret at Wereharn Church, Norfolk, 
was at one time much frequented, when people regaled 
themselves with ale and cakes, music and dancing. 
“ Alms were given and offerings and vows made.” 

Of St. Margaret herself, the legend runs that she 
was once swallowed whole by tho Devil, but that on 
making tho sign of the cross she issued sound and 
whole. On another occasion when the Devil appeared 
to her she overcame him, placing her foot upon his 
neck, whereupon he confessed that he was Veltis, one 
of the devils enclosed by Solomon in a brass bottle 
and released at Babylon. 

July 21. 

St. Victor of Marseilles.—The Abbey of St. 
Victor, founded by St. Cassien, patriarch of Constan¬ 
tinople, in the fourth or fifth century, stood upon 
ground held specially sacred by tho people of Mar¬ 
seilles, as there was situated the grotto to which St. 
Mary Magdalene was said to have retired on landing 
at Marseilles. A chapel was afterwards erected on 
this spot and named “ Notre Darno do la Confession,” 
but by a popular confusion the chapel was held sacred 
to the Virgin. It is evident that there must have been 
a number of these sacred grottoes in the neighbourhood 
of Marseilles, for St. Mary Magdalene is reputed to 
have withdrawn again a league from Marseilles to a 
spot where a monastery of Cannes was afterwards 
founded, and later to Sainte Bean me, a grotto in the 
mountain of St. Pilon, where she ended her days. 

The association of deities, and especially female 
deities, with caves and grottoes is familiar in the 
European pagan religions and folklore. The relics 
of St. Victor himself, which were preserved in the 
monastery bearing his name, were associated with 
many miracles, but especially the cure of demoniacs. 
He is said, when armed cap-&-pie and mounted, to have 
conquered the dragon of the wood adjoining, and a sculp¬ 
ture bearing a close resemblance to the familiar effigy 
of St. George was carved over the porch of the church. 

St. Victor’s day was formerly celebrated at Mar¬ 
seilles by a procession known as 1 La Triomphale,’ 
when the relics of the saint were carried round the 
town by the prior of the monastery, attended by the 
whole community, the procession being headed by a 
cavalier completely armed. 

That the district was of special sanctity in early 
times is shown by tho number of beliefs and practices 
which long survived. No woman could enter the 
grotto shrine of St. Mary Magdalene without being 
struck blind. The notorious Queen Joan disregarded 
the prohibition, and suffered the penalty immediately 
on passing the portal. Her sight was restored only 
when she nad placed a rail of solid silver around the 
image of the saint. No woman was ever allowed to 
enter the underground chambers or grottoes in which 
the rites of Mithra were performed. The marble tomb 
of Mary Magdalene bore witness to the memory of 
the varied traditions of the district of Marseilles. On 
it were many curious figures, and among them the 
wolf suckling two children. One of two small oolumne 
of granite at the well of St. Victor in the Abbey bore 
an imprint of the devil’s claw—in reality a partially 
defaced acanthus leaf, dating from the previous use 
of the column. 
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Societies and Academies. 

London. 

Royal Society, June 28.—E. Jones : Photographio 
study of detonation in solid explosives. Diroct 
photography of a detonating cartridge possesses 
advantages over other methods for determining rates 
of detonation in that it is absolute and enables a 
continuous and permanent record of the progress of 
detonation to be obtained. Results are given to 
illustrate the two stable velocities of detonation 
peculiar to gelatinous explosives, and the effect of 
nitroglycerine content of a powder explosive on its 
velocity of detonation. Photographic records ob¬ 
tained with opaque explosives give the rate of pro¬ 
pagation of detonation along the surface of the 
cartridge. The detonation front inside the cartridge 
is convex towards the undetonated portion, so that 
detonation is further advanced on the axis of the 
cartridge than on the surface. For one explosive, 
the stable form assumed by the detonation front 
inside the cartridge, and its effect on duration of 
detonation phenomenon over a plane transverse 
section of the cartridge, have been determined. 

E. T. Whittaker : Oil the potential of the electro¬ 
magnetic phenomena in a gravitational field. In 
classical electromagnetic theory, the electromagnetic 
field due to any number of electrons moving in any 
manner is determined by a theorem which expresses 
the scalar and vector potentials of the field in terms 
of the positions and velocities of the electrons. This 
theorem is extended to electromagnetic phenomena 
which take place in a gravitational field, so that the 
metric of spaco-time depends on the gravitating 
masses. The formula obtained is completely different 
from the well-known formula of classical electro¬ 
magnetic theory, of which it is, nevertheless, the true 
generalisation. 

B. Topley and J. Hume : The kinetics of the decom¬ 
position of calcium carbonate hexahydrate. Measure¬ 
ments have been made under controlled conditions of 
the rato of the reaction CaCO*. 6H a O —CaOO a + 0H a O, 
the substance being in contact with water in a dilato- 
meter. The very large increase in velocity is due 
to a true temperature coefficient of reaction rate. 
The absolute rate of propagation of chemical change 
in the solid has been deduced, and the temperature 
coefficient has been measured over the range 0° to 
15°. An attempt is made to relate together the 
absolute faction rate and its temperature coefficient 
by means of a mechanism involving the vibration 
frequency of the ions in the interface between the 
two solid phases and the distribution of energy among 
the vibrating ions. 

L. W. Hordheim : On the kinetic method in the 
new statistics and its application in the electron 
theory of conductivity. With proper definitions, the 
dynamical theory can be worked out both for the 
Einstein-Bose and the Fermi-Dirac statistics in just 
the same way as by Boltzmann for classical statistics. 
The modified form of the fundamental equation of 
the gas theory is given, and the equilibrium states and 
the H-theorem are deduced from it. In comparison 
with the classical theory some characteristic new 
terms occur, but in the case of the electron theory of 
conductivity, they just cancel out in the usual approxi¬ 
mation owing to the large mass ratio of the electrons 
and the atoms. It is therefore justified in that 
special case to use the new distribution laws together 
with the old form of the fundamental equation. 

R. W. Wood and V. Voss : The fluorescence of 
mercury vapour. The factors determining the fluor¬ 
escence of mercury Vapour excited by the aluminium 
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spark have been determined. Very minute traces of 
water-vapour destroy the fluorescence. All the 
stronger atomio lines of mercury have been found in 
the fluorescence spectrum, in addition to bands due 
to the mercury molecule. The intensity of these 
lines is proportional to the square of the intensity of 
the exciting light (the 2530 line excepted). Ba%ds 
due to mercury hydride have been observed in the 
spectrum, as well as the carbon line 2478. 

E. Rudberg : The velocity distribution of photo¬ 
electrons by soft X-rays. By means of a special 
magnetic method, measurements are obtained of the 
velocity distribution in the photoelectric emission from 
targets of carbon, aluminium, copper, and silver pro¬ 
duced by the soft X-radiation from a carbon anode. 
In all cases, the emission is constituted of a group of 
electrons of a few volts energy and a less prominent 
group with energy concentrated in the region 200-280 
volts. Baking at 400° 0, generally reduces the first 
group by about 50 per cent, but does not affect the 
second. The latter seems to consist of primary 
electrons directly produced by the incident radiation 
quanta, chieflv belonging to the carbon Ka-line 
(276 volts). The distribution in the first grou}> is 
identical with that of the secondary emission produced 
by electron bombardment ; it is inferred that this 
group results from the presence of fast primary 
electrons in the target. Preliminary experiments on 
gold-leaf indicate an absorption coefficient of about 
3 x 10 6 cm. -1 . 

P. Gdtz and G. M. B. Dobson : Observations on the 
height of the ozone in the upper atmosphere. Some 
fifty measurements have been made of the height of 
the ozone layer in the upper atmosphere over Arosa 
(Switzerland). It is greatest when the amount of 
ozone is large, and least when the amount is small, 
and there is also evidence of an increase of height 
from autumn to spring. The average height seems 
to be between 35 km. and 40 km. 

T. M. Lowry and M. A. Vernon : An improved 
method of ultra-violet polarimotry : anomalous 
rotatory dispersion of sodium tartrate. Improved 
sensitiveness has been obtained by measuring with 
ft densimeter the density of the photographic image 
of the middle and outer portions of a triple field. By 
plotting the ratio of the densities against the readings 
of the analyser scale, the setting which gives equal 
photographic densities can he read off within about 
0 005°. In this way a curve of anomalous rotatory 
dispersion has been plotted for a 1 per cent solution 
of sodium tartrate, which gave a maximum dextro¬ 
rotation of only 0-5°. 

J. B. Cohen, C. H. Browning, S. Ellingworth, and 
R. Gulbransen : Antiseptic compounds : some further 
derivatives of anil-quinoline. Compounds of larger 
molecular weight have been prepared and tested. 
Owing to limitations of solubility, no great increase 
in mass of the quinoline portion of molecule was 
possible, but powerful antiseptics wero obtained by 
condensation of various nitroso compounds with 
mothochlorides of methyl and ethyl quinetldyl carba¬ 
mates. Addition of further aromatic nuclei to the 
benzene portion of the molecule diminishes antiseptic 
potency, but where the additional nucleus is reduced, 
thus assuming an aliphatic nature, activity is greater. 
Particularly potent substances are obtained by con¬ 
densation of nitroso derivatives of tetrahydro-quino¬ 
line and methyl tetrahydro-quinoline with quinalditie 
compounds. Products were also prepared from 
nitroso mono-methyl aniline, practically as active as 
the corresponding dimethylamino compounds, whereas 
ppiip ar y amino derivatives are less potent. Thus in 
the anil-quinoline series, the distinction appears to 
lie between those substances containing, on one hand, 
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a primary basic group, and, on the other, a secondary 
or tertiary group, in the benzene nucleus. 

R. J. Ludford : Vital staining of normal and malig¬ 
nant oells ( 1 ). Vital staining with trypan blue and 
the cytoplasmic inclusions of liver and kidney cells. 
By the cytoiogical technique described it is possible 
to demonstrate in kidney and liver cells of animals 
stained intravitally with trypan blue: (a) Dye 

droplets and mitochondria; ( 6 ) dye droplets and 

Golgi apparatus. No definite relation can be estab¬ 
lished between dye droplets and mitochondria. The 
dye droplets make their appearance in relation to 
the Golgi, and when formed break away from it. 
The formation of the droplets resembles the formation 
of secretion, granules in gland cells. The observations 
suggest a functional inter-relation between the Golgi 
apparatus and the mitochondria. 

H. D. Denny-Brown : Inhibition as a reflex accom¬ 
paniment of the tendon-jerk and of other forms of 
muscular response. Close examination of cessation 
of tonic posture action currents during a tondon jerk 
in the same muscle reveals that the cessation is 
an inhibition. The silence is found by analysis to bo 
due in part to a refractory period of the motor units 
involved, combined with a proprioceptive reflex in¬ 
hibition of all units of the centre, caused by stimula¬ 
tion of some end organ in the muscle by the motor 
excitation. There is reason to believe that this and 
organ is the muscle spindle, and that every reflex 
activation evokes a proprioceptive inhibitory effect 
upon the muscle. 

Physical Society, June 8 .—L. F. Richardson and 
students of Westminster Training College : Contact 
potential in the Dolezalek electrometer connected 
idiomatically. The deflection x was related to the 
voltage V by the formula x l 73 k being 

constant from month to month, but -n varying from 
0*3 to 1*2 volts on different days. If it is desired to 
measure V f it is therefore essential to reverse the 
polarity in order to eliminate 17 ,—G. P. Barnard ; Some 
experiments on the light - sensitivity of commercial 
selenium cells. Part 1 .—The relation connecting the 
change in conductivity of selenium cells with illumina¬ 
tion. The change in conductivity C due to a given 
intensity of illumination I is proportional to some 
power of the illumination 1 — i.e. C oc I*. The index 
value x varies from cell to cell, and is probably de¬ 
pendent on the construction of the cell. Part 2 .—The 
reaction of selenium to various spectral regions. The 
change in conductivity of selenium colls is dependent, 
not on the number of foot-candles incident on the cell, 
but rather on the amount of radiant energy received. 
For the same amount of energy received, the action 
of the infra-red is relatively much weaker than that 
of the shorter wave portion of the spectrum. Ex¬ 
periments on the decay of conductivity of selenium 
after exposure to radiation from various portions of 
the visible spectrum indicate that, throughout a large 
portion of the visible spectrum, the internal state of 
the selenium, as determined by the change in con¬ 
ductivity, is independent of the wave-length of the 
exciting radiation.— J. R. I. Hepburn : The vapour 
pressure of water over sulphuric acid-water mixtures 
at 25° C., and its measurement by an improved dew¬ 
point apparatus. A critical study has been made of 
data previously used by Wilson in the construction 
of a mean curve for the vapour pressure of water over 
sulphuric acid-water mixtures at 25° C. The observa¬ 
tions of Sorel (employed by Wilson over the con¬ 
centration range 44-82 per oent sulphuric acid) are 
shown to be probably inaccurate, by calculations based 
on thermodynamics, and by determinations at 25° 0., 
using an improved dew-point apparatus. 
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Mineralogical Society, June 12.—F. Slavik and 
L. J. Spencer : Place-names of mineral localities in 
central Europe. Many important mining districts 
in the former Austro-Hungarian monarchy are now 
in other countries and the localities are now known 
officially by other names. Lists are given fot each 
county and province, with equivalent place-names in 
the various languages (fifteen in all), together with a 
statement of the principal minerals from each 
locality. A key to the pronunciation of letters, with 
diacritical marks and also a glossary of geographical 
terms that enter into the construction of place- 
names are added.—L. J. Spencer : Eleventh list of 
new mineral names. The first list of this series was 
published in 1897 and gave all the names of minerals 
not in the sixth edition of Dana’s “ System of Minera- 
logy ” (1892). Otliers have appeared every three 
years at the end of each volume of the Mineralogical 
Magazine. They are intended as dictionary lists of 
new names rather than lists of new minerals. About 
170 names are now added.—A. F. Hallimond : On 
the atomic voliune relations in certain isomorphous 
series (3). It has already been shown that the volume 
differences in isomorphous series derived from the 
same group of eutropic elements stand in a constant 
ratio in all series, and that this relation can be used 
to calculate atomic volumes for the elements in the 
combined state. It is now shown that compressi¬ 
bilities agreeing with those determined by Slater 
for eleven alkali halides can be calculated from the 
atomic volumes already assigned to the combinod 
elements, by means of the relations ft-V/K , 
ft' ~ V'j K\ where ft, V are the compressibilities and 
atomic volumes of the combined metals ; V* 

those of the halogens. For all the metals, K has 
the value -4x10*; for the halogens K' is approxi¬ 
mately -2*5x10 ®. The compressibilities of the 
free metals, as well as the atomic volume relations 
and the compressibilities in the combined state, are 
consistent with relations of the type pv = K, already 
indicated by Richards for the free metals ; K, the 
constant for the eutropic group, assuming a new 
value in each isomorphous salt-series. The atoms 
thus behave as regions of a perfect gas under a high 
pressure. —H. Collingridge : On the determination of 
optic axial angles and crystal-forms from observations 
by the Becke method in thin sections. A suggested 
method of combining separate observations of different 
sections in one stereographio diagram and incidentally 
finding from the combined diagram the forms and 
axial ratios and optic axial angle of the crystal. The 
method is illustrated by an example of olivine in on 
olivine-basalt.—S. I, Tomkeieff : A contribution to 
the petrology of the Whin Sill. Certain rare varieties 
of the Whm Sill are described, such as the coarse 
gabbroidal rock, occurring in the form of bands 
within the mass of the normal dolerite, the coarse 
rock with red granophyric Bpots, the red felsitic 
veinlets, and spherical aplitio inclusions. A scheme 
of differentiation is applied to explain the origin of 
these varieties. 

Geological Society, June 13.—G. B. Barbour : A re-, 
excavated Cretaceous valley on the Mongolian border. 
The valley, originally cut in pre-Cretaceous lavas, was 
completely filled by the Nantienmen Beds, levelled off 
by erosion, and entirely covered by a heavy capping of 
plateau-basalts. During late Pliocene times a stream 
followed part of this old Mesozoio valley-axis. The 
valley bottom was again filled up by wind-blown loess 
in mid-Pleistocene times, again partly excavated in 
late Pleistocene, and once more filled with very late 
Pleistocene or early recent gravels. At present, the 
course is being opened for the fourth time; The 
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Cretaceous valley deposit (Nantienmen Beds) has 
been left clinging to the side-walls in many places.— 
S. I. Tomkeieff: The volcanic complex of Calton Hill 
(Derbyshire): a petrological study. There are two 
phases of vulcanicity -(i) Effusive phase—repre¬ 
sented by, besides the agglomerate and tuff of the 
old volcanic cone, a highly decomposed lava. Petro* 
logically and chemically it is comparable with the 
other contemporaneous Lower Carboniferous lavas of 
the district. The vesicles are filled up with a chlorite 
of delessite type, (ii) Intrusive phase -represented 
by a fresh analcito-basalt, which has intruded into 
the old volcanic chimney and spread amoeba-like in 
the volcanic cone, detaching large masses of vesicular 
lava. 

Cambridge. 

Philosophical Society, May 21..A. G. Hutchison : 

The met amorphic history of the Dee-side limestone, 
Aberdeenshire. The metamorphic history can be 
divided into three episodes : ( a ) Regional (of the 

highest grade) characterised in the limestone by 
diopside-homblende epidotezoisite and scapolite, and 
in the Older Granite intrusions by hornblende peg¬ 
matites. ( 6 ) Thermal by Newer Granites, char¬ 
acterised by wollaatonite-grossularite-idocraso horn- 
felsea, chiefly confined to the neighbourhood of the 
hochnager granite mass, (c) Post-thermal emanations 
from the Newer Granites, chiefly the hoclmager and 
Birsemore, resulting mainly in a widespread develop¬ 
ment of prehnite and, to a less extent, in wollastonite, 
grossularitc, idocrase, scapolite.-—L. R. Wager : The 
mechanism of replacement- as illustrated by meta- 
soinfttic alteration of the Whin Sill. A steady change 
in composition, by diffusion through small openings 
in the rock, of the solution responsible for the meta¬ 
somatism, is used to explain a gradual transition from 
altered to unaltered dolerite and to show that plagio- 
clftse, orthoclase, and other minerals are in equilibrium 
with aqueous solutions at the low temperature of the 
metasomatism.—W. A. Wooster : Demonstrations on 
piezo-electric effects. The alternating electrio field 
which may be obtained from a suitable circuit con¬ 
taining a triode valve has been applied to the detection 
of piezo-electricity in crystal grains. Whon those 
are placed bet-woen the plates of a condenser included 
in the oscillatory circuit and the frequency of the 
latter continuously varied, largo changos in the anode 
current occur at the resonance frequency of each 
crystal grain.—J. D. Bernal : An X-ray photo - 
goniometer. The description of a new' universal 
instrument for all forms of X-ray crystallographic 
and epectrometric work by photographic methods. 
The apparatus can be used ( 1 ) as an optical gonio¬ 
meter ; ( 2 ) for rotating crystal photographs with 

(«) plane plate, ( 6 ) cylindrical camera; (3) for 

oscillating crystal photographs; (4) for Debyo- 

Hcherrer powder photographs; (5) as an X-ray 

spectrometer. 

Dublin. 

Royal Irish Academy, June 11.—J. K. Charlesworth : 
Glacial geology of North Mayo and West Sligo. 
During the Glacial period, North Mayo and West 
Sligo were completely overwhelmed by extraneous 
ice which proceeded north-westerly from the ice- 
centres in Leitrim and Connemara. This is shown 
by the striae, dispersal of erratics, and the distri¬ 
bution of the moraines. The ice, on its retreat, 
uncovered the higher mountains, as the Ox Mountains 
and the Nephin Beg range, and with the steady 
enlargement of these mmataks dissolved into valley 
glaciers. The various phases in the break-up of the 
ice and its complete withdrawal from the area can 
be readily followed by the well-developed and abun¬ 
dant moraines and the marginal drainage features. 
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Local glaciers associated with the highest oorriea 
came into existence at an early phase of the recession ; 
they cover an area of but a few square miles, and 
correspond to a snowline of about 1000 feet on north 
and east slopes. * 

Edinburgh. 

Royal Society, June 4 .- G. Leslie Purser *. Cala- 
moichthys caXabaricux, J. A. Smith (Part 1) : Tne 
alimentary and respiratory systems, concluded. The 
histology of the mucous membrane of the alimentary 
tract is extremely uniform, and, though their size 
and proportions vary in the different organs, the cells 
are only of three kinds, (a) colls forming digestive 
granules (scarcely to be found in oesophagus), (6), 
goblet cells secreting various mucoid substances, and 
(c), the ordinary columnar ciliated cells. These latter 
lose their cilia in the cul-de-sac, in the fundus of the 
oesogaster, which is much more muscular than any 
other part of the tract other than the pyloric region. 
In fact there appears to be an inverse relation between 
the ciliation and the musculature along most of the 
canal. There is a well-developed spiral valvo in the 
first two-thirds of the intestine, but the histology is 
so similar throughout that no subdivision other than 
a purely topographical one is justifiable. P. R. C. 
Macfarlane : Salmon (Sahno a alar) of the River 
MoiHie (E. Canada), 1926 and 1927. This report, the 
third of a series dealing with Moisie salmon, is based 
on a collection of 900 scale samples taken during the 
months of June and July in 1926 and 1927. As in 
the two previous investigations, the outstanding 
features are the large proportion of ' spring * fish, the 
high percentage of fish on their second or subsequent 
return to the river for spawning purposes, and the 
absence of grilse. Smolt ages vary from two to five 
years ; the two- and three-years-old smolts, in prac¬ 
tically equal proportions, together form 97 per cent 
of each year's collection, the remainder being four- 
yoars-old smolts, with one exception, which had spent 
five years of river life before migrating to the sea. 
The average weight and length of each age group, 
except in the case of the two + winters fish, are very 
similar to those found in Scottish collections. It is 
possible, however, that the main run of summer fish 
in the Moisie occurs after the sampling ceased in 
July. The figures obtained for ‘ condition,' the 
relationship between weight and longth, corroborate 
the findings of the former investigations in that 
spring fish are in bettor condition than summer fish, 
the reverse of that found in the Rivers Dee and Spey 
in Scotland. ■ R. A. Sampson : The prosont-day per¬ 
formance of clocks. A study of the actual perform¬ 
ance of two of the clocks at the Royal Observatory, 
Edinburgh, Shortt No. 0 and Short! No. 4, during 
1927. The clocks are at constant temperature as 
well as constant pressure, the arc is read daily to 2", 
and besidos transit circle determinations the two 
clocks are compared with one another by an oscillo¬ 
graph daily to , m n soc. Shortt No. 4 showed an in¬ 
crease in tho pendulum of 0*012^ per day. Allowing 
for this, the rate was reasonably constant, showing 
only fluctuations in accumulated error which reached 
0*1 sec. five times and once exceeded this. Reason 
is given to attribute this to residual escapement error. 

Paris. 

Academy of Sciences, June 4 .— E. Goursat : A 
problem of Monge with several independent variables. 
— A. Mesnager : A rectangular specimen undergoing 
normal pressures on its bases.— A. Cotton : Remarks 
concerning the note of MM. Cabannee and Daure on 
molecular diffusion.—Ch. Gravier and J. L. Dantan : 
Some points of the biology of the polychaBtal annelids 
of the Nereis family.— Gabriel Bertrand and Hirosi 
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Nakamura : The importance of manganese for animals. 
Description of feeding experiments with mice. Man¬ 
ganese would appear to take part in the whole of 
the nutritive exchanges in animals.—P, Helbronner : 
Deviations from the vertical in the French Alps. 
Figures for the astronomical latitude minus the geo¬ 
desic latitude and astronomical longitude minus the 
geodesic longitude are given for eight stations betweon 
the Lake of Geneva and the Mediterranean.—And 
Blondel : The measurement of the brightness of 
diffusing surfaces.— Georges Claude and Paul Bouch- 
erot ; The utilisation of the thermal energy of the 
sea. A description, with diagram, of the experimental 
installation at Ougtoe.— H. Le Ch atelier ; Remarks 
on the preceding communication. The 50 kilowatt 
machine was worked by a heat engine with a tem¬ 
perature range of 10° C. only, mi achievement hitherto 
regarded as impossible.—Jean Baptiste Senderens and 
Jean Aboulenc : Tlie action of sulphuric acid on the 
aromatic acids : the sulpho-aromatic acids.—E. 
Mathias : Magnetic measurements in Crouse, Dordogne 
and Haute-Vienne. -G. Rempp : The comparison of 
meteorological results and the effects of chance. A 
development of results obtained by L. Besson and 
proof of their generality.— J. Popken : The arith¬ 
metical nature of the number e .—V. Hlavat^ ; The 
second fundamental form relative to tho torsion factor. 
R6mes : Tho solutions of differential equations, con¬ 
sidered as functions of the initial point.—J. Delsarte : 
A group of functional rotations with one parameter 
and the connected functional differential equations.— 
Maurice Thomas : A new arrangement utilising, with¬ 
out a fall, liquid or gaseous currents, as well as waves. 
—Louis Breguet : Landing of aeroplanes and brake 
power. A discussion of the effects of various types 
of brake with special reference to safety of landing. 
-— Carl A. Garabedian : Circular and rectangular thick 
plates loaded at the centre.— P. Swings : The relations 
between the Riemann potentials and differential quad¬ 
ratic forms of stationary fields with spherical sym¬ 
metry. —Seth B. Nicholson and Nicolas G. Perrakis : 
The spectroscopic proof of the presence of boron in 
tho sun. A direct comparison was made of the region 
A4645-5137 of the arc spectrum of boric acid with 
the same region of the sunspot spectrum, the latter 
obtained with the 76- feet spectrograph of the large 
telescope of Mount Wilson Observatory. 81 strong 
linos were measured, but 56 of these could not be used, 
either because of the neighbourhood of a strong line 
showing the Zeeman effect or of other strong lines. 
Of the remaining 26 lines, 25 were identified.— A. 
Danjon : A visual stellar photometer. —Fr 4 d£ric Joliot: 
The resistivity of thin metallic layers obtained by 
cathodic pulverisation. — Soulid : An arrangement 
permitting the maintenance of a constant potential 
feeding a receiver branched on an alternating current 
network.— S. Pienkowski : The fluorescence of mer¬ 
cury vapour excited electrically.— J. Cabannes and 
P. Daure : Spectroscopic analysis of the light obtained 
by molecular diffusion of a monochromatic radiation 
in the middle of a fluid.— Jean J. Trillat: Spectro- 
graphic researches on beating out thin sheet metal. 
X-ray spectrography has been applied to the study of 
the changes produced in the structure.—L. Andrieux : 
The preparation by electrolysis of the borides of 
calcium, strontium, and barium. These borides can 
be obtained by the electrolysis at 1000° C. of a 
mixture of calcium (strontium or barium) borate with 
the corresponding fluoride. Analysis showed them 
to be of the composition Ca(Sr f Ba)B«.—Paul Bary : 
The formation of filaments of ferric oxide by drying 
colloidal solutions.—Maurice Aumdras : The solubility 
of cadmium sulphide in hydrochloric acid. The ex¬ 
perimental results were in agreement with .the formula 
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deduced from the application of the ionic hypothesis 
and the law of mass action, assuming that hydrogen 

sulphide dissociates into HS and H.—Paul Riou and 
Ldon Lortie ; The influence of some colloidal sub¬ 
stances on the velocity of absorption of carbon dioxide 
by solutions of neutral sodium carbonate.—P. Job; 
Application of the epectrographi© method and the 
spectropho tome trio method to the study of the hydro¬ 
lysis of some alkaline salts.—MUe. Choucroun : The 
selective permeability of membranes. The influence 
of the mobility of the ions on the polarisation.— 
Robert F. Le Guyon and Roger F. Auriol: The 
microtitration of lead cations and chromic ions by the 
centrifugal volumetric method. This method, de¬ 
scribed in an earlier communication, gives exact re¬ 
sults in the titration of lead by a chromate. It may 
be useful for the estimation of lead in biological 
chemistry and in blood and urine.—P. Brenans and 
Ch. Girod : Chloriodophenols obtained from 5-chloro- 
and 3, 6-clichlorosalicylic acids.—A. Wahl and J. P. 
Sisley : Improvements in the method of elementary 
organic analysis. By reducing the quantity of 
material taken for oornbustion to 80-100 milli¬ 
grams, a shorter combustion tube may bo em¬ 
ployed and the operation can be completed in 26-45 
minutes. * -Andr6 Ldautd and Georges Dupont: A 
method for the partial dehydrogenation of certain 
hydrocarbons to render them more suitable for use 
in briquetting coal. It is possible partially to remove 
hydrogen from tar or oil by heating to a moderate 
temperature with sulphur. The viscosity and agglu¬ 
tinating power of the oil are increased, and the amount 
of sulphur remaining in the oil is not high enough to 
interfere with its application to briquetting.-—Jacques 
de Lapparent: Mineralogical knowledge of tho Pays 
do Fenouillet bauxites.—Mihaflovitch Jdldnko : The 
great earthquakes in Bulgaria in 1928.—L. Aufrdre : 
The relations between the cold currents, oceanic 
absence of rain, insular deserts, and coast deserts in 
tropical and subtropical regions.—C. Dauzere and J. 
Bouget : The influence of the geological constitution 
of the soil and the points struck by lightning. The 
position of places liable to be struck by lightning is 
partly determined by the geological constitution of 
the soil. Some examples are given.—G. Nadson and 
G. Philippov ; The formation of new stable races in 
the lower fungi under the influence of the X-rays,— 
Roger Heim : Preliminary observations on the genus 
Jnocybe. —Georges Nichita ; The pseudobranohia of 
Qirardinus Guppyi. —Bdhague, Garsaux, and Ch. 
Richet, Jr, : The minimum oxygen pressure com¬ 
patible with life. The absolute pressure of the oxygen 
is not the only element which governs the respiratory 
life of animals,—Mile. Andrde Courtois : Variations 
in the proportion of amino-acids of some Lepidoptera 
during nymphosis.—P. Bourcet and A. Fourton : The 
chemical nature of digitalic acid. The various sub¬ 
stances described under this name are merely suooinic 
acid containing more or less impurities,—Mile. Suzanne 
Ancel: The action of various gases on the egg of the 
fowl. Assimilation of carbon monoxide as an inert 
gas. Eggs kept for eight days in an inert atmosphere 
of nitrogen or of hydrogen afterwards develop in Hie 
normal manner. Abnormal development occurs after 
exposure to sulphur dioxide, ammonia, hydrogen 
chloride, chlorine, acetylene, carbon dioxide, or cool 

§ as. After eight days in carbon monoxide the eggs 
evelop normally. Hence carbon monoxide behaves 
as an inert and not as a toxic gas.—R. Coquoin : The 
method of determination of the respiratory elimina¬ 
tion of acetone in man.—A. Philibert and J. Rialsr; 
The bactericidal action of colouring matters.—C. 
Levaditi and Mile. R. Schoen; The penetration and 
multiplication of protozoa in the nerve oelL 
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Official Publications Received. 

British. 

The Bconomlu Proceedings of the Royal Dublin Society. Vol. 2, Nos. 
21 and 22, 21 ; The Rejuvenation of the Champion Potato, by W. D. 
Davhloon ; 22 : A Review of Literature dealing with the Degeneration of 
Varieties of the Potato, by W. D. Davidson. Pp. 819-889. (Dublin : 
Hodges, Figgis and Co.; London : Williams and Norgate, Ltd.) 4s. 

Journal of the Indian Institute of Science. Vol, I1A, Part 5 : The 
Dielectric Constants of Ammonia, Phosphine and Arsine. By H. B. 
Watson. Pp. 41-61. 1 rupee. Vol. 11A, Part 6: The Fermentation of 

Toddy and an Account of the Micro-Organisms producing It. By M. 
Damodaran. Pp. 03-74. 12 annas. (Bangalore,) 

Worthing Arch Biological Society. Sixth Annual Report. Pp. Hi. 
(Worthing: The Museum.) 

Minos Department. Sixth Annual Report of the Safety In Mines 
Research Board, including a Report of matters dealt with by the Health 
Advisory Committee, 1 h 27. Pp. 55. (London; H.M. Stationery 
Office.) 9d. net. 

Review of Agricultural Operations in luclia, 1926-27. By Dr. T). 
Clou# ton, Pp. vl+ 168 + 7 plafcea. (Calcutta: Government of India 
Central Publication Branch.) 2 rupees ; 3*. fld. 

Memoirs of the Department of Agriculture in India. Veterinary 
Series, Vol. ♦, No. 1 ; The Chemotherapy of Hurra (Trypanosoma twin -i 
Infections) of Horses and Cattle iu India. By Dr. J. T. Edwards. Pp. 
lll + 10Q-f-2fl plates. 4.2 rupees; 7s. Veterinary Series, Vol. 4, No. 3: 
Trypaublue and certalu Dithfo-auilinu Derivatives; their Efficacy in 
the Treatment of Piroplasmosis and other Affections in the Central 
Province®. By R. F. Stirling. Pp. ii-f 120-137. 3 annas ; id, 

(Calcutta: Government, of India Central Publication Branch.) 

The Agricultural Department, Mudraa. Bulletin No. 90: The 
Manorial Problem and its Solution. By Iiudolph l). Auutead. Pp. 80. 
(Madras : Government Pre*n.) 2 annas. 

The Physical Society. Proceedings, Vol. 40, Part 4, Juub 16. Pp. 159* 
228. (London; Fleet way Press, Ltd.) 7«. net. 

Papers from the Geological Department, Glaagow University. Vol. 12 
(Octavo Papers of 11*27). Pp, vliJ + 17 papers. (Glaagow: Jackson, 
Wylie and Co.) 


Brown: Isometric Records of Ooa traction fratu the External Ocular 
Muscles.—D. Drooy Brawn and Sir C. S. Sherrington; Facilitation in 
the tftoKtoudBeflea.—ti. Cooper: Arrangement; or Fractional Contrac¬ 
tion iu ilnaele.—J. F. Fulton: Chang** In the Vascularity of the 
Human Occipital Cortex during Visual Effort—J. Argyll Campbell: 
The Effects of Breathing Carbon Dioxide and Oxygen Mixtures upon 
the Carbon Dioxide and Oxygen Tensions in the Tissue*.—J, Mali an by : 
The Action of Hecruiiu on Plain Muscle.— 1 W* Burrldge: Note on 
Sweating.—J, B. 8. Haldane : Pitultrin and the Ohloride-Conceutrat- 
ing Power of the Kidneys,—P. M. T. Kerrldge and F* H, Winton : Tim 
Hydrogen Ion Activity of the Isolated Uterus.—Demonstrations 
W. H. Wilson and M. Hammonda; Method of Investigating the 
EffeotN of Inflation ami Deflation of the Lungs on the HeHpiratory 
Rhythm iu Animal*. Iu. A. 8. Parke# and G. F. Marrian: The 
Induction of Complete Growth of flu* Mammary Gland in the Non- 
progaant Rabbit.—H. M. ('arleton : Histological Changes iu the Heart 
tnllowlng Removal of the Fibrous Pericardium.—H. M. Carluton and 
D. T. Barnes : Radiograph# of Cat/s Heart after Removal of the Fibrous 
Pericardium.—8. Cooper and U. H. Creed : Extensor Reflexes in * 
Decerebrate Preparation.—1). Denny Brown and E. G. T. Liddell: The 
Tendon-Reflux. —D. Denny Browu : Tin* Nerve-Endings in Htriped 
Muscle.—J. F, Fulton and Hir C. H. Hherringfoii: Spinal Flexion* 
Heflex.—G. Ekehorn; A Methwhof Micmtilration. 

MONDAY, July l(b 

British I nhtitute ok Piulohophical Htudies (Annual General Mealing) 
(at Royal Society of Arts), at 5.30.—Address*-^ by Tin* Kail of Balfour, 
Sir Robert H. Horne, Sir Martin Conway, and Prof. L. T. llobhouse. 

SATURDAY, July 21. 

Institution or Municipal and County Knoinbkrh (South- Western 
District Meeting)(ut Ilfracombe), at 12. 


CONFERENCES. 

July 13 , H, and 15. 

Mind Association : Annual Mektinu and Joint Session with Tint 
Aristotelian Society. 


Foreign. 

Proceedings of the United Stales National Museum. Vol. 71, Art. 24 : 
Catalogue of Human Crania in the United States National Museum 
Collections ; Australians, Tasmanians, South African Bushmen, Hotten¬ 
tots and Negro. By Al«3 UrdllPka. (No. 2MW.) Fp. 140. Vol. 72, Art. 
H : Fossil and Recent Bryozoa of the Gulf of Mexico Region. By Ferdi¬ 
nand Canu and Ray H. Bans lev. (No. 2710.) Pp, 1119 + 34 plateH. Vol. 
72, Art. 18: Millipeds of the Order Colubognatha, with Inscriptions of 
Six New Genera and Type 1 Species, from Arizona and California. By 
O. F. Cook and H. F. Loomis. (No, 2714.) Pp, 2U+ 2 plates. Vol. 72, 
Art 24: Description of a New Species of Gecko from Tanganyika Terri¬ 
tory, Africa. By Arthur Loveridgo. (No. 2720.) Fp. 2+1 plate. 
(Washington, D.C. : Government Printing Office.) 

A Series of Seven Radio Talks on Science in Industry (with Select 
Bibliographies). Delivered by Dr. Edward R. Wekllein, Prof. Stephen L. 
Goodaie, l>r, James B. Garner, Frederick W. Sperr, Dr, Warren Fred 
Paragher, Dr. E. Ward TUlotson, Macdonald C. Booze, William A. Hamor. 
(Rodin Publication No. 9.) Pp. 40. (Pittsburgh, Pa. : University of 
Pittsburgh.) docents. 

A Series of Eleven Radio Talks on Science in tlie Home. By W. A. 
Hamor, E. R. Harding, It. R. Irvin, Dr. Donald K. Trailer, Dr. II. M. 
Juhnson, R. H. Heilman, George U. Johnson, L. K. Jackson, Dr. O- F. 
lledenburg, Dr. F. F. Rupert. Carl H. Geister, Edgar 8. Ross. (Radio 
Publication No, 23.) Pp. 88. (Pittsburgh, ra. : University of Pittsburgh.) 
75 cents. 

A Kories of Six Radio Talks on Automobile Engines : their Operation 
•uid Care. By Dr. Philip K. Porter, Dr. Donald R. Stevens Samuel P. 
Marley, Dr, B, L. Souther, C. J. Livingstone. (Radio Publication No. 
-id ) Pp. 61, (Pittsburgh, Pa. : University of Pittsburgh.) (JO cents. 

A Series of Seven Radio Talks on Wearing Apparel : its Manufacture, 
Utility, Selection and Care. By Edgar R. Clark, C. F. Goldthwait, 
Lloyd K, Jackson, George H. Johnson, Dr. Rob ltov McGregor, Helen E, 
WasaelL (Radio Publication No. 87.) Pp. (12. (Pittsburgh, Pa. : Uui- 
™teity of Pittsburgh.) 60 cents. 

Methods and Problems of Medical Education. (Ninth Scries.) Pp. 
iv + S86. (New York City ; The Rockefeller Foundation.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 
M. The Alpine Algal Vegetation of the Mountains of British Columbia. 
By Win. Randolph Taylor. Pp. 45-114 +plates 9-18. (Philadelphia, Pa.) 


Catalogues. 

A Selection from the Catalogue of Medical Work#. Pp. 8. Eighty- 
Four Years, 1844-1928. Pp. 8. (London: H. K. Lewis and Co., Ltd.) 
Mathematik, FhysJk.Ohemie. Pp 96. (Berlin: Verlag Julius Springer.) 
Ihe Cambridge Bulletin. No. 60, June. Fp. 28 + 8 plate#. (Cam¬ 
bridge : At the University Press.) 


Diary of Societies. 

SATURDAY, July 14. 

Physioi^o^^l 0OOKETV (in Department of Physiology, University 
at 8 . 15 ,—J. R, Mamush and L. F. Hewitt ; Osmotic PresKure 
Egg Albumin.—H, M Vernon* T. Medford, and C. G. Warner: The 
Influence of Various Systems of Artificial Heating on Skin Tempera- 
DnlWrc and H. V. Horton: Non-irrltable Muscles.— 
and C. Q. Imrie ; The Influence of Thyroid In certain Type# 
or Creattnurla.—C. G. Imrie; Blood Sugar and Hyperama.— D. Denny 
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July 18. 

At 5.—Mind Association (Annual Minting) (at Clifton Hill House, 
Bristol), followed by a Joint Session with the Aristotelian Society, 
for which the following arrangements have been mad# ;— 

Friday, July 18. 

At 8.- Chairman : Prof. J. A. Smith.—Address by Prof. G. C. Field. 

Saturday, July 14. 

At 10.—Chairman : Prof. Beatrice Edgeli. ---Symposium : The 
Nature of tlie Self ami of Self-rouse io us ness. Prof, li, Dawts Hicks, 
Prof. J. Laird, A. Dorward. 

At 2.—Chairman : Prof. J. H. Mairhead. — Symposium : Bosar.queUs 
Account of the General Will. A. D. Lindsay, Prof. H. J. Laski. 

At 8.—Chairman : Prof. H. Wihkm Carr.—Symposium : Time and 
Change. J. MacMurray, IU B. Braithwaitu, Dr, C. D. Broad. 

Sunday, July 15. 

At 2.—Chairman : Prof. G. K. Moore.---Symposium : Is there a 
Moral End ? Prof. J. L. Stocks, Prof. W. G. De Burgh, W, D. Boms. 

At 8.—Chairman : Prof. T. V. Nnnn.—Symposium : Materialism in 
tho Light of Modern Sclent illc Thought. Prof. L. J. Russell, Mis# 
L. S, Subbing, Prof. A E. Heath. 

July 14-17. 

International GicooiuruicAi. Gunouess (at London). 

July lfl-21. 

Royal Banitahy Institute (at Plymouth). 

Julv 17-20. 

Briti«b Empire Cancer Camcaion.—I nternational Conference. 

Tuciday, July 17. 

At 9,46 a.m. (at the Royal Society of Medicine).—Sir John Bland- 
Button : Address of Welcome. 

At 10 A.m. (at Royal Society of Medicine).—The Relative Value# of 
Surgery uud Radiation in the Treatment of Cnnccr of the Orvix 
Uteri, Rectum, Breast and Uucoal Cavity. Chairman: Sir John 
Bland-Suttou. General Opener : ProL Regand.— Cancer of the Cervix. 
Opener: Dr. M. Donaldson. Tapers: Dr. L&cassagne, Sir Gilbert 
Barling, Bt,; Dr. Healey, Dr. Cheval, Dr. Zweifel, Dr. J. Muir, 
0. BerKoley.— Cancer of the Rectum. Opener: Sir Charles Gordon- 
Watson. Papers: Prof. Hartmann, W. E. Mile#, J. P. Lockhart- 
Mummery, Dr. D. Quick, Dr. Neumann. 

At 10 a.m. (at College of Nursing).—The Etiology of Cancer. Chair¬ 
man : Lord Dawson of Penn. Opener: Prof. J. Ewing. Papers : Prof. 
Rou##y; Prof. Blumenthal, Prof. Leitch, Prof, Borrel, Prof. Deelman, 
Dr. Murphy, Prof. Maisin, Prof. Rboda Erdmann, Prof. J. McIntosh, 
Miss Maude Slye, Prof. Teutschlaender, Prof. Blair Bell, Prof. Leo 
Loeb. 

Wednesday, July 18. 

At 0.80 a.m. (at Royal Society of Medicine).—The Classification 
and Treatment of Bone Sarcoma. Chairman: Sir Charla# Goidon- 
Watson. Opener: Prof. Ewing. Paper#: W. 8, Handley, Dr. W. B. 
Coley, J. Taylor, Dr. C. Simmon#. Prof. Fiohara* l)r. F. Martin, R. C. 
Elmslle, Prof. M. J. Stewart, T. W. P. Lawrence.--Some Present Day 
Medical Aspect# of Cancer. Chairman : Sir William Willcox.—Short 
Paper# A Consideration of Cancer Cachexia, by Hir Thomas Hprder. 
The alleged Increased frequency of Primary Carcinoma of the Lung, 





84 


NATURE 


by Ur. It Hu total Han, followed by Or. L. M. T. Burrell, Prof. T. 
oheii nan Prof. J. S. Dupn, W. G. Barnard, and others.—-Biological 
Effects of Radium and X-Havs, with Special Reference to the Factors 
off Wave-Length, In tonal ty of Radiation and Duration of Exposure, 
onainnan ; Piof. Ru»s. Openers: Prof, Regiud, prof. Holthusen, Dr, 
D. Quick. 

(At College of Nursing).—Occupational Cancer. Chairman: Prof. 
W. 8. L, Barlow, upariers: Prof. A. Leltoh, It. J. O. Bridge and Dr. 
8. A. Henry, Dr. T. H. C- Htcvenson. Papers: Prof. Hclimorl, Dr. 
Hosto*];!, Dr, A Scott, A. H, Hrmtham, Dr. L. Carozzl, Dr. A. ¥. 8. 
8 lad den Prof. Teutschlaendor, Dr. W. J. O' Don oven Dr L D 
SftvaUru, Prof. W. M. da Vries, ]>r. y\ h . Hoilman, Dr. K U 
Kennaway, Prof. 1£. h . Collie. 

Thnntlfif/, July io. 

0,80 a.m. (at Royal Society t >r Medicine). — Tim Relative Values of 
Surgery and Radiation in the Treatment Of Cancer of the Cervix Uteri, 
Rectum, Breast imd Buccal Cavity. Chairman: J. P. Lockhart- 
Mummery.—Cancer of the Breast, Opener: Prof. B. Lee. Papers.' 
Prof, .hingliug, VV. 8. Handley, Dr. F. Martin, Dr. It. Knox, Q, Keynes. 
-Cancer of the Buccal Cavity, Opener; Dr. U Quick. Fnimra; 
S. Cade, Prof. Pfaliler, D. Harmer, B. 'I'. Rose.—Evaluation of Statistics 
relating to Effectiveness of Treatment. Ojxmer: Dr. Janet Jfi. Lane- 
(day pop, Pa pern; Dr. 0. Wood, Prof. G. Winter. 

(At College of Nursing),—Method* of Treatment by Chet no-Therapy, 
with special Reference to Read. Chairman; Hit Thomaa Horder. 
Opener; Prof. Blair Bell. Papers : Prof. C. Wood, Dr. B. Simpson 
Prof. Dllllng, Mr, Hume, Dr. Wyard. Dr. Loewy, Dr. A. P. Thomson’ 
Dr. M. Cop* man, I)r. Lummlim, Mr. Pybus, Prof. Oasparl, I)i. Hocking, 
Dr. H. J, B. fry. 


Fritlay, July 20. 

0.S0 a.m. (at- Royal Society of Medicine), —The Early Recognition 
and Treatment of Cancer of the Btmnueh. Chairman: Sir Charles 
Gordon-Watson. Opener: Sir Berkeley Moyiilhnn. Papers: T)r. K. 
Sprigga, Dr, A. F. Hurst, Prof. Htewnrt, Prof. Kinsterer, ProC 1) 
Wilkfe. Prof. Bastlanelli, A. J. Walton, G. Taylor.—Diagnostic Met hod* 
m Relation to Cancer. (Jhaliman : Sir William llalc-White. Opener: 
St Thomas Harder. Papers: Dr. T. Bennett, Dr. J. A. Ryle, Dr. 
MaaCarty, Prof. Dudgeon, Prof. Aseoli, Dr, H. J. U. Fry, Dr. G. a. B. 
Hicks, prof. W. C. M. Lewis, Dr. S. Melville, Prof. Dodds, Sir William 
Wlilcox. The Ktlricts of Radium and X-Rays on the Blood Vascular 
and Lymphatic Systems, with Special Reference to Malignant Growths. 
Chairman ; Dr R. Knox. Openers ; Dr. F. C. Wood, Dr. A. Lacasaagnc, 
Prof. IJoliehler. * 

(At College of Nursing) -Geographical and Racial Prevalence of 
Cancer. Chairman : LL.-Cnl. F. K. Fremantle. Opener: Prof. Major 
Graemyood. Paper*: Prof A. Niceforo, Dr. Somasky, Dr. P. Stocks, 
1 rof Pittard, Dr. M. Young.—Public Action in Regard to Cancer, 
Opener; Sir George Buchanan. Papers: Prof. ,1. Maisin, Dr. O. A. 
Soper, Dr S. Reimann, Sir John Robertson, Prul. V. Bluiimmhal, 
Ib‘. R. V. Chirk, Dr, C. K. Millard, Dr. W. A. Daley, A. Cooke. 

.Hi i.v l8-£ft. 

Iktuhnationai. (iitioOA 'hprioai, Concrkhu (ol Cambridge). 

Jri.v 28-26. 

B Alt is fi Pi i mi m U’i:t r Tn'Ai. Con kkrenok (at Cheltenham). 

Monday, ,/t >ly 28. 

Kecfiptiou by the Mayor of Cheltenham. 

Tuesday, July 24 . 

Welcome by the Mayor of Cheltenham. 

Address by the Chairman of this Conference. 

Science Meetings. 

Delegates Meidings. 

It’ed nr stay, Jvht 25. 

Science Meetings. 

Delegates Meeting. 

Thursday, July 26. 

Visit to Malvern. 

.Jtiny 24-27. 

British Mkoiual Association (Annual Meeting, at Cardiff). 

Provisional I’rvyrainmi 1 . 

Tuesday, July 24 . 

At S r.ii.- Sir Kwen Maclean : Presidential Address. 


Wednesday, July ih. 

At 10 a.m. —Discussion : Diseases of the Coronary Arteries. Dr. 
G. A. Allan, Dr. A. G. Gibson, Dr, C. F. Onomba, Prof. G. Hadfleld, 
Dr. C. II. Perry, Dr. 1. J. Davies, Dr, D. K. Bedford, and Sir John 
Camp taa LI. 

Discussion : The Dlacnosla and Treatment of Spinal Cord Tumours. 
D. J. Armour, Dr. G. Kiddoch, Sir Percy Sargent, and G. Jefferson. 

IffHcussmn : Unsuccessful Forceps Cases. Prof. W, F. flliaw. Prof. 
J. Hendry, and Dr. P. A. Miller.-Paper: Prof. It. Vaudescal: 
Myomectomy during Pregnancy. 

Discussion: Autotoxmmla as a Factor In the Causation of the 
Psychoses. Prof. W. Weygaudt, Dr. E. Mapother, Dr. J. Porter- 
Phi llips, Dr. Mary H. Barkas, Dr. A. Helen Boyle, Dr, D. F. Rambaut, 
Dr. F. A. Pick n orth, and Dr. I, S. Wilo. 

Discussion : The Pathology of Enceptaalo-myelitls ooeurrlng in the 
course of Virus Disease and Exanthemata. FroL H. M. Turnbull, 
Prof. J. McIntosh, Prof. J. O. G. Led Ingham. Dr. M, H. Gordon, Dr. 
J. Q. Greenfield, Dr. J. K. McCartney, Dr. S. P. Bedeon, and Prof. G. 
Had held. 

Discussion: Low Backache and Sciatica. W. A. Cochrane and P. J. 
Verrall, 
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Dinoufiftton : Chronic Splenomegaly in Childhood. Dr. R. Hutchison, 

L, fl. Barrington-Ward, Dr. L. Findlay, and Dr. C. P. La page. 
Discussion: Visual Efficiency and Working Ability, Dr. A* F. 

Fergus, Sir J. H. Parsons, and N. U. Harman* 

Paper; Dr. T. H. Whittington: The Examination of the Eyes and 
Eyesight in Young Children. 

DiscU'-sion : Chronic Ethmoidltle. Dr. R. Sklllmi and W, G. 
Howarth. 

Papers: l)r. P, Watson-WllliamB: Case of Optic Neuritis due to 
Sphenoidal Rinusiifs treated by Differential Exploration. —R. A. H. 
Wallace ; The Ideal Treatment of Quinsy—Immediate Enucleation. 

Discussion : Tlie Relation between Trauma and Tuberculosis, especi¬ 
ally from the point of view of Compensation and Accident Insurance. 
Dr. N. Tattorsall, R. Milne, and Dr. O. May. 

Papers on Factors in the Biochemistry of Tuberculosis : Dr. L. S. T, 
Burrell: The Therapeutic Value of the Heavy Metals*.—Dr. J. 0, Hoyle : 
Tim Serum Calcium in Ex fieri mental Tuberculosis.—Dr. W. H. Tytler : 
The Tuberculin-active Fraction of the Tubercle Bacillus. 

Discussion: Ultra-violet Ray, and the General Public. Prof, W. E. 
Dixon find Dr. l\ 0. Hen Id, 

DiHcuNsion : The Value of the Present Methods of Control of Infectious 
Diseases—(a) The Control of Hnialt-pox. Dr. L. J. Kajctamann, Dr. J. 

M, Martin, Dr. T. E. Hill, Dr. H. P. Garrow, Dr. It. B. Jxiw, and 
Dr. C. K. Millard, (ft) The Ontrol of Scarlet Fever and Diphtheria. 
Dr. R. A. O'Brien, Dr. J. G, Forbes, Dr. Ji, A. J. Peters, and Dr. K. H, 
l(, Harries. 

DlscussionH: (1) Recent Advances in Diagnosis and Treatment of 
Human Helminthiasis. Lieut.-Colonel Clayton Ume. (2) Transmission 
of Kala-azar. Dr, C. M. Wenyon. 

Discussion : Hiatorlcal Aspects of Ideas regarding the Nature and 
Treatment of Dropsy. Dr. J. D. Comrie. 

Paiwrs : Dr. E. R. Williams: Welsh Physicians and the RenaisKnuce,— 
Dr, J. !). Holiest'n: The History of Scarlet Fever. - Dr, P, Diverres : 
The Welsh Physician in the Middle Ages.— V. J. a. Thoh.pson : The 
History ami Loie or Cinchona Hark. 

Diacuswlon : Recent Advancea In the Medical Treatment of (iasDic 
Diseases. Dr. A. F. Hu?stand Dr, T. I. Bennett: Treatment by (Met 
and Drugs. 

Thursday , July 26. 

At 10 a. m .—Discussion : The Prevention and Treatment of Diphtheria. 
Dr. J. D. Rolleaton, Dr. J, (1. Forbes, Dr. K. W. Goodall, and Dr. J. 
McGarrity. 

Discussion : The Diagnosis nml Treatment oi Sterility. Dr. A. K. 
Giles, Dr. B. Forsdike. and K. M. Walker. 

Discussion : Tim Differential Diagnosis and Treatment of Cerebral 
States consequent upon Head Injuries. Dr. C. P. Symonds, Dr. C. 
Worster-Drousht, W. Trotter, Dr, R. D, Gillespie, Dr. D. McAlplne, 
and Dr. G. Riddoch. 

Discussion : Variations in the Intestinal Flora in Health and Chronic 
Disease. Prof. J. Gruickshank, Sir Thomas Horder, Ht., Hjr Thomas 
Houston, Prof. J. H. Dible, Dr. A. K. 8. 81adden, Dr. L. P. Garrod, and 
Dr. C. E. Dukes. 

Discussion : Volkmann's Ischtrmic Contracture, with special refer¬ 
ence Lo Treatment. Sir Robert Jones, lit., 8. Middleton, and A. H. 
Todd. 

Discussion : Chronic Nejihritia in (ffiildhood. Dr. J. C, Spence, Dr. 
n. T. Ashby, and I>r. N. U. Caimn. 

DistuiHHion : The Etiology of Glaucoma. W. S. Dukc*Klder, T. 
Henderson, and N. B. Harman. 

Pajwr : A. H. Levy : Telescopic Spectacles. 

Di-tcussUm: Drainage o( Brain At)M(:e»*s. Sir Percy Sargent aud 8. 
A. Scott. 

Paper: E. D. Davis: Iitjurlcs of the Ear ai Mug from Fractures of the 
Skull. 

l>i«cut«lonN; After-effects of Surgical Procedures on Cases of Pul¬ 
monary Tuberculosis. A. T. Edwards and Dr. F. G. Chandler. 
Tuberculosis as seen by the General Practitioner. Dr. It. Cameron 
and Dr. A. B. Kennedy. 

Discussion : The Teaching of Hygienv, Dr. W. W. Jameson and Dr. 
H. R. Brackenbury, 

At 1ft a.m. to 12 noon.— Discussion : The Fallacy of X-rays in Ab¬ 
dominal Diagnosis. H. .1. Paterson, Dr. F. Hernaman-Johnaon, and 
Dr. A. F, Hurst. 

At 12 noon,— Discussion: The Treatment of Gangrene, W. 8. 
Handley, P. Turner, and K. G. Sleulnger. 


Friday, July 27. 

At 10 a. m. — Discussion : Acute Nephritis. Prof T, G . Moot head, 
Dr. II. L Tidy. Dr. T. I. Bennett,-Dr. H. Gainsborough, and Dr. B, L, 
McKenzie Wallace. 

Discussion : Pancreatitis. J. W. G. Grant aud Dr. A. F. Hurst. 

Papers: Prof. W, W. Chipman : Acute Conditions in the Lower 
Abdomen of the Female.—E. Williams: The Acute Pelvis.—Dr. G. G. 
Ward ; Radium Therapy in Carcinoma of the Orvix Uteri; au Analysis 
of the Results obtained at the Women's Hospital in New York,—Dr. 
E. F. Murray : Radium in the Treatment of Carcinoma Corvids and 
Intractable Menorrhagia. -Dr. J. Young, Prognosis and Treatment of 
the Albuminuria of Pregnancy. 

Discussion : The Early Treatment of the Payclioses and Psycho- 
neuroses. Dr. A. Helen Boyle, Dr. E. Manotber, Dr. II. D, Gillespie, 
Dr^Mary R, Barkas, Dr. R. G. Gordon, Dr. J. R. Revs, and Dr. I. F. 

Discussion: The Falling Birth Rato in its Various A«pect*-<rt) The 
Biological Aspect, Prof. 7\ A. E. Crew, (h) The Economic Aspect, 
Prof. W. J. Robr?rts. (c) The Medical Aspect, Sir Thomas Horder, Ht., 
and Lady Barrett. ’ 

Discussion : Urticaria. Dr. A. R. Ha 11am and Dr. 

Papers: Hr. H. C. G. Semen : Souttar’s Steam Ca 
logy.—t)r* J. B. M. Wtgley: Tlialllum Epilation In 
Ringw-orin.—Dr. W, J. O'Drmovan : Salvmvsan Ut-effta 

12 noon.—D iscussion : The Diagnosis *>r Ureteric 
Fullerton, Dr. E. R. O. Mayra, K. M. Walker, J 8 J 


H. W. Barber, 
utery in Dermato- 
the Treatment of 
:i s and FatAiRifeM. 
Calculi. Pio r . A. 
>ly, and B. Wade. 
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The Origin and Progress of Mankind. 


S CIENCE would be writing its own epitaph did 
it not as occasion arises review old and 
apparently established hypotheses with a readiness 
to relinquish them in favour of newcomers, \>ut 
equally it is the duty of science to walk warily 
and with circumspection lest it leave the solid 
track. The origin and progress of mankind have 
been the subject of two recent speculations which 
invite and demand close scrutiny. 

According as they have laid stress upon one or 
other special character common to man and the 
primates, various investigators have placed the 
origin of humanity at different points in the 
evolution of the primate stock, but the drift of 
opinion has been to associate him closely with 
the great anthropoid apes. This close association 
is now contested by Prof. Henry Fairfield Osborn, 
who has recently stated that 4 ‘ no existing form of 
anthropoid ape is even remotely related to the 
stock which gave rise to man ” and that these 
animals “ constitute a separate branch of the 
great division of primates, not only inferior to 
the Hominidse but totally disconnected from the 
human family from its earliest infancy.” As Dr. 
W. K. Gregory has put it, 


14 Professor Osborn holds that the existing apes 
have ape brains and ape minds, adapted for life 
in the forest; that they walk on all fours ; that the 
human foot shows no evidence of derivation from 
an arboreal type; that when men climb they do 
so in an awkward un-ape-like fashion; that the 
Neanderthal race had descended from thousands 
of generations of upright-walking men; and finally, 
that man was already a tool-making, intelligent 
being in the Pliocene epoch, certainly more than 
one million years ago.” 


Pithecanthropus of Java is no longer to be regarded 
as an ‘ ape-man * link, but as a true 4 pro-man/ 
walking erect and capable of human speech and 
thought. 

Prof. Osborn's throwing back of the origin of 
the human stem to a far distant past, before the 
anthropoid stock had diverged, has been stoutly 
combated by Dr. W. K. Gregory, who considers 
that the line of man’s distinctive evolution struck 
off from the primitive chimpanzee-gorilla group, 
and that its origin can reasonably be looked for 
“ somewhere within the known range of the 
anthropoid group in the Miocene and Pliocene, 
that is, somewhere between Western Europe and 
Eastern Asia.” In his more recent writings Prof. 
Osborn has definitely accepted the remote arboreal 
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ancestry of man, and traces the common characters 
of man and modern apes to inheritance from, a 
* neutral * stock which existed in Oligooene and 
Eocene times ; so that the differences between 
the protagonists are reduoed to two matters of 
interpretation : the age of the origin of the human 
stock, and the distinctive characters of the common 
stem from which have branched men and the great 
anthropoids. 

It is clear that every scrap of evidence must be 
brought to boar on the problem. In his Romanes 
lecture on “ Palaeontology and the Evolution of 
Man/* 1 delivered on May 4, Prof. D, M. S. Watson, 
without dealing in any way with the discussion 
which has been proceeding in the United States, 
analyses the significance of the fossil evidence of 
man*s origin. Pounding upon the palaeontological 
evidence of evolution, he deduces certain generalisa¬ 
tions, and two of these in particular he applies to 
the interpretation of man’s origin, namely, that 
“ the evolution of an organ follows the same course 
in closely related but independent stocks,” and 
that evolutionary changes in structure “ may be, 
and perhaps generally arc, such as to produce 
greater mechanical fitness for the special mode of 
life of the animals considered,” 

In the result Prof. Watson finds that modern 
anthropoid apes have specialised in arboreal life, 
while man has also become modified in a direction 
of his own, as his lower limbs have assumed the 
whole functions of progression and his arms have 
been freed for handling food and tools. But each 
group bears in its broad chest and far-flung arms, 
as well as in other bodily structures, evidence of 
descent from “ an ancestral great ape, differing 
from modem forms in his less intense brachiating 
specialisations.” 

Curiously enough, Prof. Watson’s palaeonto¬ 
logical generalisations have some bearing upon 
the second speculation which scientific investigators 
have recently been invited to consider; this deals 
not with the origin but with the progress of man¬ 
kind. In his Huxley Memorial Lecture, “ Conver¬ 
sion in Science,” 2 delivered on the same day as the 
Romanes Lecture, Prof. G. Elliot Smith stands 
forth as the champion of the principle of diffusion 
of culture in ethnological science and the relentless 
opponent of any speculation which would seek to 
interpret resemblance in manners and beliefs as 
an outcome of similarity of circumstances. He 


1 " Paiaontoloay and tbe Evolution of Man : the Romanes Leoture 
delivered in the Bheldonlfui Theatre, 4 May 1928." By Prof. D. M. S. 
Watson. Pp. 28. (Oxford : Clarendon Preas ; London : Oxford Uni¬ 
versity Prew, 1028.) 2*. net. 

„ *P° n .y.^ 0 2 ln Science : Huxley Memorial Lecture, 1928.” By 
Prof. G. Elliot Smith. Pp. 38. (London ; Macmillan and Co., Ltd.. 
1928.) U. net, ' 
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regards the hesitancy of scientific men to adopt 
a new generalisation as a function of old age 
and traditional obsession, and looks with hope 
to young men ready to embark on new adven¬ 
tures which seem hazardous to their' elders. 
But neither the hazard nor the novelty of 
an adventure is a measure of its merit, and to 
most the test of an hypothesis will be its fitness 
to explain all the facts, balanced with its prob¬ 
ability relative to knowledge already regarded as 
secure. 

That diffusion of culture is as likely to be widely 
significant in ethnological science as is dispersal of 
species in biology, can scarcely be gainsaid, and 
Prof. Elliot Smith does well to emphasise its 
importance. To argue his case for dispersal, the 
biologist must show that the characters upon which 
he founds are significant of heredity, and can have 
arisen in no other way. So the proof of diffusion 
of culture must lie in combinations of symbols or 
beliefs or in detailed agreements which point un¬ 
hesitatingly to an ancestral source and can have 
no other origin. 

Prof. Elliot Smith is unwilling to admit the 
possibility of any other origin. He regards as a 
“reckless travesty of logic and consistency” the 
idea that in similar circumstances similar customs 
and inventions may arise. But on this matter 
biology has something to say. Prof. Watson finds 
it to be a general principle of paleontological evolu¬ 
tion that “ the evolution of an organ follows the 
same course in closely related but independent 
stocks,” and it is one of the striking discoveries 
of modern zoology that ‘ convergent evolution ’ is a 
more general phenomenon than had been suspected; 
that, indeed, similar circumstances do often call 
forth similar structural reactions, even in unrelated 
animals. Surely it would be irrational to ignore 
in mental processes or in social development a 
biological principle which applies so widely to 
structural development. 

With the merits of Prof. Elliot Smith's im¬ 
mediate application of the principle of diffusion 
of culture, the thesis that “ the civilisation of the 
whole world was inspired by Egypt,” that “ not 
only Crete and Syria, but Mesopotamia and India* 
Africa and Europe, and indirectly the rest of Asia, 
Oceania and America derived their cultural capital 
from the same source,” we are not here concerned, 
but in ignoring a b^oad biological principle there 
is a danger that dogma may replaoe dogma. The 
final scientific criterion must be Prove all things ; 1 
hold fast that which is good.” 

J,R, 
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Homogeneous Reactions of Organic 
Compounds. 

The Mechanism of Homogeneous Organic Reactions 
from the Physical-Chemical Standpoint. By Prof. 
F. 0. Rice. (American Chemical Society Mono¬ 
graph Series.) Pp. 217. (New York: The 
Chemical Catalog Co., Inc.; London : Arthur F. 
Bird, 1928.) 6 dollars. 

N recent years much attention has been given to 
the study of heterogeneous catalysis, and great 
advances have been made in our knowledge of the 
influence of surfaces in promoting chemical change. 
Prof. Rice's present work provides a welcome 
reminder of the importance of the complementary 
problem of homogeneous catalysis, sinoe, as he 
points out in his introduction, organic compounds 
are often non-reactive when freed from catalysts, 
but undergo rapid change when the necessary 
catalyst is supplied. As illustrations of this non¬ 
reactivity he cites the case of ethylene and bromine, 
which “ practically cease to react w hen dry and 
enclosed by ‘ non polar * walls of paraffin wax,” 
and the analogous phenomena whereby “ the con¬ 
version of nitrocamphor to the pseudo form and the 
tautomerism of keto-enol isomers ” are arrested 
when these substances are “ free from catalysts and 
enclosed in a vessel with non-polar walls.” A few 
exceptional cases, such as the racemisation of 
pinene and the thermal decomposition of acetone, 
in which chemical changes appear to take place in 
the vapour phase at elevated temperatures in the 
absence of a catalyst, are, however, described in the 
final paragraph of the book. In general, therefore, 
it is admitted that organic reactions, which normally 
proceed only under the influence of a catalyst, may 
also take place in the absence of a catalyst when 
collisions of exceptional violence occur. 

The commonest catalysts for homogeneous 
organic reactions are acids and bases. Prof. Rice 
prefers to describe these transformations as taking 
place “ under the influence of hydrogen and 
hydroxyl ions ” ; but this paraphrase (which is a 
legacy from the period when the study of dilute 
aqueous solutions threatened to monopolise the 
interest of physical chemists) introduces limitations 
which are now generally admitted to be both 
unjustified and unnecessary. Indeed, many of the 
moat dramatic illustrations of catalysis, such as the 
catalysis of the mutarotation of nitrocamphor by 
the addition of 1 part of piperidine to 100 million 
parts of benzene, which Prof. Rice cites in his 
chapter on isomeric change, have been observed in 
anhydrous solvents and with nitrogenous bases, 
No. 3064, Vol. 122] 


under conditions which do not encourage the view 
that the active catalyst is the hydroxyl ion. 
Again, it is theory rather than experiment which 
limits the catalytic activity of an acid to the 
hydrogen ions produced from it, when the molecules 
of a strong acid may be even better catalysts th/m 
its ions, for example, for those transformations in 
which the migration of a proton is the essential 
feature. 

From this point of view, definite progress was 
made when Bronsted pointed out that the modem 
definition of an acid as a substance which is able 
to give a proton to a base, loads logically to the 
conclusion that the anion of a weak aoid must be 
classed as a base, and the kation of a weak nitro¬ 
genous base must be classed as an acid, since one 
can accept and the other can give a proton. When, 
therefore, ammonia and acetic acid interact to form 
ammonium acetate, the functions of the two 
radicals arc reversed, the basic molecule of ammonia 
becoming acidic in the ammonium ion, and the 
acidic molecule of acetic acid becoming basic in the 
acetate ion. Experimental justification for this 
view has been found in Dawson’s recent studies of 
catalysis by acids in the presence of their salts, and 
in the work done in Copenhagen and in Cambridge 
on the catalysis of the isomeric changes which give 
rise to the mutarotation of glucose. 

These studies are of value mainly because they 
have provided numerical data for the catalytic 
power of the various molecules and ions which can 
give or accept a proton. Prof. Rice, however, is 
not yet prepared to give up the idea that the 
‘ hydrogen ion ’ is the unique catalyst for these 
transformations, and has therefore put forward a 
modification of Lapworth's earlier theory that a 
minute trace of anhydrous hydrogen ions is solely 
responsible for the catalysis. Rice’s ‘ dry hydro¬ 
gen ions,’ however, are no longer the naked protons 
or stripped atoms of the earlier theory (which have 
a heat of hydration of 260,000 calories, according to 
the calculations of Fajans), but are dofined as 
“ having a heat of hydration of 20,000 calories per 
molecule.” They are, therefore, purely thermo¬ 
dynamic conceptions, to which no precise chemical 
composition can be assigned, and in this form their 
utility is not likely to be great. 

Prof. Rice is, however, such a believer in' the 
potency of hydrogen and hydroxyl ions that in his 
opening paragraph he expresses the opinion that it 
“ seems to be not altogether outside the bounds of 
possibility that all slow reactions, which are really 
homogeneous, will fall into this class.” Thus, in a 
subsequent chapter he suggests that the reversible 
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chlorination which gives rise to isomeric change in 
A^chloroacetanUide depends on a “ simultaneous 
collision of a hydrogen ion at the amino group and 
a chloride ion at the para position/’ and, when 
referring to the Beckmann inversion, he expresses 
the view that “ the action may then be regarded 
as simple hydrogen-ion catalysis/* There is, how¬ 
ever, no real justification, either theoretical or 
experimental, for supposing that all homogeneous 
catalysis can be reduced to a single type, since the 
mutarotation of beryllium benzoylcamphor, which 
is catalysed by acetone and chloroform, clearly 
depends on the ability of these substances to form 
co-ordination compounds with the metal, and is in 
a totally different category from the mutarotation 
of benzoylcamphor, which is a typical prototropic 
change, for which acids and bases provide the 
necessary catalysis. The fact that, in general, it 
is necessary to provide both an acid and a base , in 
terms of Bronsted’s definition, in order to bring 
about changes of the latter type, is a recent dis¬ 
covery, which may perhaps find a place in later 
editions of the present volume. 

In addition to the problems of homogeneous 
catalysis, which are so conspicuous in the chapters 
on isomeric change and on hydrolysis, an account is 
given under appropriate headings of the reactions 
of aliphatic and aromatic hydrocarbons, and of 
the various * condensations * and ‘ transformations* 
which play such an important part in organic 
chemistry. Thus, a valuable summary is given of 
the work of Holloman and the more recent work 
of Francis, Hill, and Johnston on benzene substi¬ 
tution ; and, although very little physico-chemical 
work has yet been done on substitution and con¬ 
densation in organic compounds, it is useful to 
have these processes reviewed in the light of raw 
material for future research. 

The author has not attempted to discuss in 
detail the influence on organic chemistry of the 
discovery of the electronic structure of matter ; 
but this omission has made it easier to concentrate 
attention on the fundamental problems which form 
the main subject of the book, and the author may 
be congratulated on the success which he has 
obtained in presenting these in an attractive and 
useful form to the readers of his monograph. The 
appearance of this work is particularly opportune, 
in view of the fact that Prof. Rico has promised to 
take part in a general discussion on homogeneous 
catalysis, which it is proposed to hold at Cambridge 
at the end of September, under the auspices of the 
Faraday Society. 

T. M. Lowry. 


A 

Cleaning Coal for the Market. 

Modern Coal-Washing Practice. By R. C, R. 
Minikin. Pp. 310 + 36 plates. (London : Ernest 
Berm, Ltd., 1928.) 45$. net. 

F it can be said of any machine or process that 
there is money in it, there follows the certainty 
that it will attract the attention of the commercial 
man, and he is sure to bring to his aid the engineer. 
The two acting together form a very strong com¬ 
bination, whose efforts more often than not bestow 
some benefit on the ordinary public. Books such 
as that under review are commonly records of the 
achievements of such combinations, although they 
are written in technical language so difficult to 
understand by the average reader. 

It has been known for a long time that it pays 
to clean coal for the market, and at practically 
every colliery in Great Britain some effort has been 
made in the past to clean all the larger sizes of coal ; 
but never before has so much attention been given 
to the treatment of the smaller sizes, that is, all 
the coal produced at the mine less than two inch 
cubes, than is being done at the present time. The 
sizing, sorting, and cleaning of coal might be all 
grouped under one title and called 1 coal dressing/ 
but this term would be far too wide to apply in 
the present instance, for the author deals only with 
the smaller sizes ; and although he has called his 
book “ Modern Coal-Washing Practice,’* he gives 
some idea of the newer processes which do not 
involve the use of water. In addition to the results 
of the author’s own experience, there is information 
collected from many different sources, such as the 
transactions of the scientific societies, the technical 
press, portions of text-books, and advertising litera¬ 
ture, and the whole of these sources of information 
is rarely available except to the privileged few who 
may have a well-equipped technical library at hand. 

One of the sources of information mentioned 
above is of comparatively recent growth. It 
arises from the modern tendency by firms who 
manufacture machinery, to employ men on the 
staffs who have received a sound technical training. 
Many of the more progressive firms have their own 
research departments, wherein university trained 
men strive to improve old machines, or to devise 
new ones, for special branches of industry. When¬ 
ever a new machine, or an old model improved, 
appears on the market, it is accompanied by well- 
written descriptions, usually well illustrated, which 
explain in a lucid way the principles underlying its 
operation, and, after making due allowance for 
possible commercial bias, it is surprising how much 
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information is available to anyone interested, from 
the source called advertising literature. 

The early chapters deal successively with general 
considerations, the building construction involved, 
the assembly of material to be treated in feed- 
hoppers ; and the first mechanical elements of the 
plant necessary, in the shape of waggon-tipplers, 
bucket elevators, conveyors, and dust extractors. 
Whilst this is mainly descriptive, the author 
includes many practical hints on the selection of 
plant. Chapter x. dismisses the subject of the 
sizing of coal with great brevity, a fact which is 
rather surprising in view of the importance it has 
in connexion with coal-washing. It is, of course, 
true that a far larger range of sizes below 2-inch 
cubes are made in the United States than in Great 
Britain, but the smaller sizes are bound to receive 
more attention in Britain as time goes on. The 
following chapter deals with the crushing of coal, 
and reasons are given for this practice, but it might 
have been made more clear that the primary reason 
for crushing in Great Britain is to help separate 
coal from adherent shale. In the United States, 
crushing is done to assist in the substitution of the 
machine for the man, and perhaps more important 
still, to satisfy the demands of a market created 
and cultivated by far-sighted engineers at the 
mines, in addition to the separation of coal and 
shale. The theory of coal-washing is next dis¬ 
cussed, but the theory of minerals separation in 
water is quite an old subject and is to be found in 
all books on mineral dressing. This portion adds 
nothing to the theory of the subject, nor did the 
author intend it to do so ; he, rightly, includes it 
as an introduction to the most important part of 
the book. 

The main theme of the book is to be found under 
the sub-title “ Modern Plants and Systems.” 
Taking individual examples of descriptions of coal- 
washing, they are well done, complete with much 
detail, line drawings, and photographs ; but the 
order in which they are placed leaves something 
to be desired. It is the sequence of the descriptions 
that will be found confusing, It may not seem to 
matter what is the order in which the descriptions 
are placed, and yet the arrangement may have 
quite a disturbing effect on the mind of a person 
trying to obtain a comprehensive view of coal- 
washing. For this reason it would appear that it 
was not written for students of mining schools. 
This portion covers about 100 pages, or about one- 
third of the whole work, which in itself forms an 
argument that a classification of the systems ought 
to have been attempted, based on the general 
No, 8084, Von. 122] 


principles underlying the most important operation 
in each system ; an arrangement such as that sug¬ 
gested would surely have increased the value of the 
book to the student and to the general reader. 

The usefulness of the book might have been 
further increased by the inclusion of a far greater 
number of flow sheet diagrams, which are, after all, 
the most comprehensive and intensive means of 
conveying a clear idea of a complete method of 
treatment, in any form of mineral dressing. There 
is something to be said for the line diagrams, which, 
although small, are very helpful; probably much 
more so than if they had been made larger and 
included in folder form. Following this is an 
account of the use of concentrating tables, a com¬ 
paratively recent addition to the list of coal-dressing 
appliances, though very well known in other forms 
of mineral dressing ; but it is surprising to find 
this section placed in the same chapter as froth 
flotation, a subject of such outstanding difference 
in principle as to deserve isolated and rather more 
extensive treatment. 

There are chapters on the drainage of washed 
coal, with hints on the use of conveyors and ele¬ 
vators as de-watering devices, and descriptions of 
special machines designed for this purpose as well 
as notes on drainage bunkers. The defilement of 
the washing water by the constantly increasing 
percentage of fine coaly dirt, known as slurry 
troubles, is dealt with, and there is an elementary 
account of the testing of the washability of coal by 
the sink and float test. Results are given to show 
how the test is applied, but they suffer from faulty 
tabulation. This is a subject on which an account 
of the complete scientific control of a washery 
might have been based, for although this testing 
seems to be something adapted to the needs of 
teachers in the instruction of students, it is a highly 
desirable method not only useful in the designing 
of a plant to treat a peculiar kind of coal, but 
should also be used constantly throughout the 
working life of the washery to make sure that there 
is no alteration in the washability of the material. 

The various stages of the treatment might well 
be checked by assay, for the whole assay office, 
together with the necessary apparatus and simple 
reagents, need not be a costly affair ; and there is 
little doubt that in capable hands such an office 
would pay for its capital cost, upkeep, and deprecia¬ 
tion many times over. Later on, costs and other 
commercial matters are considered. It is on this 
matter of costs that so much may be done to assist 
the management of collieries, a point which has 
been sadly neglected since the year 1914, probably 

ol 
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on account of the great instability of the costs of 
labour and materials. But surely a time has now 
been reaohed at which some stability in these 
matters has been attained, and costs of operations 
may be discussed once more with pre-War freedom, 
to the advantage of the coal industry as a whole. 

The final chapter of the book deals with pneu¬ 
matic separation, added as an afterthought as it 
were, and lending assurance to the view formed, 
that the subject matter Jtmd been drawn together 
in a hurry to the detriment of the treatment. 

To summarise : considering how much matter 
has been written on mineral dressing, it is obvious 
that a student of coal dressing would do well to 
revert to the field of metalliferous mineral dressing, 
and work forward steadily to the narrower field of 
coal dressing, when the book might be very useful. 
The outstanding useful features are the descriptions 
of machines and processes, and all other considera¬ 
tions are subordinate to this. 

C. Habberjam. 

The Zeeman Effect. 

Magnetischc Zerlegung der Spelctrallinicn . Von 
Prof. Dr. P. Zeeman und Dr. T. L. de Bruin. 
(Sondordruck aus Handbuch der physikalisehen 
Optik, heraysgegeben von Prof. Dr. E. Gehrcke, 
Band 2, Halfte 2, Teil 1.) Pp. 595-682 + 1 Tafel. 
(Leipzig : Johann Ambrosius Barth, 1927.) n.p. 
rTlHERE is perhaps no name that has been more 
L frequently mentioned in physical writings 
in the last ten years than that of Prof. Zeeman, 
and we welcome the authoritative account of the 
magnetic splitting of spectral lines which he has 
written with the collaboration of Dr. de Bruin. 

The Zeeman effect has so dominated the theory 
of spectra in recent years that its theoretical aspect 
is fully discussed in all modern books on atomic 
structure, with but meagre accounts of the experi¬ 
ments on which the theory is based. It is there¬ 
fore very interesting to have the experimental 
processes described in some detail, for it is easy 
to forget how difficult they are. Thus theory 
takes for granted that a certain component is 
displaced to a distance of say 17/15 of that of the 
normal effect, and forgets that the line itself has 
a finite breadth, that the magnetic field is not 
always precisely known, and that the distinction 
between 17/15 and 16/14 will anyhow only amount 
to a very small fraction of an Angstrom unit. So, 
too, theory has built a vast edifice on measures 
of intensity, and it is easy to forget that the analys¬ 
ing grating itself alters the relative intensities of 
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differently polarised components, so that only the 
most thorough investigation of these disturbances 
brings out the right result. 

The work under notice begins with a historical 
account of the discovery, recording the fact that 
Prof. Zeeman was partly incited to look for it by 
reading that Faraday had attempted to do so, 
though without success. No mention is made of 
the fact, perhaps quite legendary, that when the 
circular polarisation was first observed, the electron 
was determined to have a positive sign through a 
blunder, with which everyone will have the aincerest 
sympathy who has ever had to decide the sign of 
any gyroscopic effect. The history is followed 
by a description of the apparatus necessary to 
observe the effect, and recounts the improvements 
introduced by various experimenters in magnetic 
field, grating, source of light, etc. 

The authors then proceed to develop the theory 
according to the dynamical principles on which 
it was worked out. But nothing could better 
illustrate the great rate at which the theory has 
advanced than the fact that though their account 
contains everything known up to about the end 
of 1926, a great deal of it is now unnecessary. The 
wave theory has tidied up all the quasi-dynamical 
analogies by which the formulae were originally 
suggested. For example, the interrelationship of 
the Zeeman patterns in weak and strong fields 
was worked out by a semi-empirical rule “ the 
permanence of g-sums,” but it is now possible to 
trace the connexion in detail, and the permanence 
of gr-sums appears merely as an elementary property 
of the coefficients of an algebraic equation. In 
fact, between 1926 and 1928 the building has 
arrived at the stage when most of the scaffolding 
can be taken down. 

Though this main part of the theory has attracted 
most attention in recent years, and is therefore 
most fully discussed, other aspects of the Zeeman 
effect are also reviewed. Thus there is a short 
account of the effect in the more complicated 
spectra of the ‘ second grade ’ and in bands, in which 
both theory and experiment are still very defective, 
and an account of the inverse effect in solids and 
liquids. There is also an account of the resonance 
phenomena of Wood and Eliott. Furthermore, 
the Zeeman effect has achieved the dignity of 
having an ‘ applied ’ branch as well as a * pure/ 
and a section is devoted to the remarkable dis¬ 
coveries of Hale concerning the alternating rotat ion 
of sunspots. Altogether, there is no other place 
where so full and trustworthy an account can be 
found of the various aspects of the Zeeman effect. 
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Index Biologorum. 

Index Biologorum: Inveatigaiorea, Laboratoria, 
Periodica. EdiditG.Chr. Hireoh. Editio Prima. 
Pp. iv-f-545. (Berlin: Julius Springer, 1028.) 
27 gold marks. 

HE 14 Zoologisches Adressbueh ” issued by 
Friedlander for the Zoological Society of 
Germany was an invaluable work, but even its 
second edition, issued in 1911, has long been out-of- 
date. The present work, compiled by Dr. Hirsch 
of Utrecht, would be welcome if it did no more than 
take the place of that. It does more : it compre¬ 
hends all biologists, “ omnes invcstigatores, qui 
vita; naturam ab omni parte indagant.” The lines 
of investigation are now so many and so diverse that 
there is danger of hedges growing up between them. 
Many workers fortunately insist on breaking 
through the hedges, and it is to help them to clasp 
hands with their fellow-workers on the other side 
that this directory has been produced. It is not a 
guide only to some 14,000 individuals arid their 
subjects of study, but refers also under the heading 
‘‘Laboratoria” to more than 6000 institutions where 
biological studies are carried on. At the end is a 
list of periodicals, but since these number only 357, 
it is so manifestly incomplete that it is scarcely 
worth while to notice such omissions as Nature and 
the Annals and Magazine of Natural History. 

Dr. Hirsch tells us that the preparation of this 
work has taken him a year and a half, and that 
14,000 hours have been spent on it by himself and 
his assistants ; 30,000 letters have been dispatched 
to all parts of the globe. When one examines the 
work itself one can only marvel that it did not take 
longer. If the work is not complete the fault prob¬ 
ably lies less with the compiler than with those who 
failed to answer his inquiries. A remarkable con¬ 
firmation of this supposition is furnished by the 
entries relating to individual members of the staff 
of the Natural History Museum. While all the 
scientific workers of the Botanical and Geological 
Departments (including Mr. “Rams Bottom ”) find a 
place, there are numerous omissions from the zoolo¬ 
gists, and the Entomological Department appears 
to be represented only by its past and present 
keepers.- The same applies to the workers of the 
Imperial Bureau of Entomology. The names are 
more completely given in the entries under 
“ Laboratoria/’ We decline to blame Dr. Hirsch 
for these omissions. Some people, it is well known, 
from a feeling of either superiority or modesty, or 
probably out of mere laziness, will not send the 
details that are asked for by compilers of works like 
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this. They should not allow their own self-import" 
ance to have any say in the matter. The book is to 
be of use to their colleagues if not to themselves, and 
their refusal to take the small amount of trouble 
concerned will in the end react to their own 
disadvantage. * 

Fortunately, omissions of the kind just mentioned 
seem to be rare. Such errors as we have noticed, 
apart from occasional misprints, arc due to the 
changes that have occurred since the information 
was collected. They will doubtless be corrected in 
the new editions that are promised ; but we must 
all help by sending such corrections to Dr. Hirsch. 
Thus can we best show our gratitude to him and to 
his publisher. 


Our Bookshelf. 

A Guide to the Literature, of Chemistry. By E. J. 
Crane and Prof. Austin M. Patterson. Pp. 
ix+438. (New York: John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 
1927.) 25*. net. 

Any means of simplifying the essential and ever- 
reourrent business of “ finding it in the literature ” 
is certain to receive a warm welcome from chemists, 
more particularly if the simplification is accom¬ 
panied by assistance in ensuring the exhaustiveness 
of the process. Usef ul in trod uctory monographs on 
such lines have, of course, boon published—those, 
for example, by Dr. F. A. Mason, and by Marion E. 
Sparks—but it has been left to the present and a 
former editor of the American abstract journal 
Chemical Abstracts to discuss and analyse the sources 
of chemical information in a really detailed manner. 

Those who have had experience in securing exact 
and complete information on any chemical subject, 
whether academic or industrial, will be the first to 
utter a word of gratitude to the authors for having 
produced so informative a volume ; by those it 
will be constantly referred to as an aide-memoire . 
The reviewer would recommend that any chemist 
who for the first time proposes to conduct a careful 
literature search should commence with an equally 
careful study of this book. It is, somewhat naturally, 
American in its features. Since the authors’ claim 
to speak with authority is based—very securely 
based—on their experience in presenting the cream 
of the world’s chemical literature in a form accept¬ 
able to American chemists, it would be strange 
indeed if their own journal and their own resources 
were not made to supply paint for their picture. 
Nevertheless, they insist that the literature of 
chemistry is international, and they have clearly 
endeavoured to present a well-ordered view of the 
whole landscape. 

There are eight chapters, in which are discussed 
the problem and its objectives, books, periodicals, 
patents, other sources of information, indexes, 
libraries, and procedure ; in addition, the eight 
appendices (which occupy nearly half of the book) 
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provide lists of articles on chemical literature, of 
abbreviations, American libraries, periodical-lists, 
organisations, periodicals, dealers and publishers, 
and books, A. A, E. 

Von den Follatires zur Dent de Morales : Vegeta - 
tiormrumographie aus dem Wallis . Von Dr. 
Helmut Gams. (Pflanzengeographische Kom- 
mission der Schweizorischen Naturforschenden 
Gesellschaft: Beitrage zur geobotanischen 

Landesaufnahme, Heft 15.) Pp. xii 4 -700 + 20 
Tafeln. (Bern: Verlag Hans Huber, 1927.) 
39 gold marks ; 48 francs. 

Dr. Gams is a well-known ecologist, or perhaps 
one should say geobotanist, of the Zurich school, and 
the present volume has resulted from an intensive 
study of a small portion of the Rhone valley and a 
mountain massif overtopping it. The district dealt 
with in detail is only 70 square kilometres in area. 
The account is divided int-o three parts, of whioh 
the first deals fairly fully with the environmental 
factors. Since the country investigated has alti¬ 
tudes ranging from 465 m. to 2980 m., and has had 
a complicated geological history, these are very 
diverse. The second part gives a list of the woody 
plants with the limits of their altitudinal zonation, 
common names, and soil preferences, and lists of 
several special groups of species. 

The third part, occupying nearly three-quarters 
of the book, deals with the vegetation. The free- 
living and adnate communities of Cryptogams are 
classified and described, the forks of a dichotomous 
key being interpolated among the longer descriptive 
paragraphs. A similar method, of keying and 
describing the plant communities in one sequence, 
is employed in the very detailed account of the 
rooted vegetation. The life-forms of Raunkiaer 
are used as a basis for the classification of the types 
of vegetation, though the Geophytia include thero- 
hytic and cultivated communities. The six main 
eadings are : Hydrophytia, Helophytia, Geo¬ 
phytia, Hemikryptophytia, Chamaphytia, and 
Phanerophytia. Under each of these the floristic 
composition and biological conditions of many 
communities are described with the aiil of tables, 
figures, and diagrams. These communities have 
narrow limits and correspond rather to the ‘ associa¬ 
tions 1 of the Upsala school than to any of the 
vegetational groups used by those working on the 
suceessional lines initiated by Clements. The work 
is prefixed by a full list of the contents and os 
accompanied by a loose coloured vegetation map, 
but it has no index. W. B. T. 

A British Garden Flora: a Classification and De¬ 
scription of the Oenera of Plants , Trees, and Shrubs 
represented in the Gardens of Great Britain , with 
Keys for their Identification. By Lieut.-Colonel 
J. W. C. Kirk. Pp. xi + 584. (London: Edward 
Arnold and Co., 1927.) 42s. net. 

The object of this book is to provide a means of 
the generic identification of hardy and half-hardy 
plants grown in gardens. Although thus restricted, 
the volume occupies 584 pages, since no leas than 
1050 genera are included. After an introductory 
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chapter dealing with floral morphology, the prin¬ 
ciples of classification, and other subjects, a key 
to the 138 families concerned is provided. Then 
follows the main portion of the book which treats 
of the separate families, the Dicotyledons being 
arranged according to Bentham and Hooker, 
except that the Monochlamydeaa are split up and 
inserted in groups amongst the Polypetaleaa. The 
families are furnished with a key to the genera. 
Each genus is briefly described and accom¬ 
panied by notes on distribution, culture, and 
frequently on the species of interest. The analyses 
and keys are original, as are also the numerous 
and very useful illustrations. Indications are 
given of the derivation and correct pronunciation 
.of names. 

The volume is the outcome of the enthusiasm of 
a non-professional botanist and horticulturist. It 
is well got up, and although a few inaccuracies may 
be detected, it has evidently been prepared with 
care. The elaboration of a key to include a selec¬ 
tion of familios from all parts of the world is 
somewhat of a feat, though the author’s grouping 
of families may in certain cases appear strange ; 
for example, the placing of the Araentiferse 
at the end of the Polypetalas. Colonel Kirk’s 
book, however, can be as warmly recommended 
to botanically minded horticulturists, and should 
also be useful to university students and others 
who desire information as to genera which are 
extra British, but are in cultivation and thus 
readily accessible. A. D. C. 

L* aviation acluelle : itude airodynamique et essais 

d^s avions ; Vaviation actuelle et la sicuriU. Par 

A. Toussaint. (Nouvelle Collection scientifique.) 

Pp. vi + 315. (Paris: F61ix Alcan, 1928.) 15 

francs. 

This paper-bound volume constitutes a notable 
addition to the general scientific series in which it 
is included. The author is Director of the Aero- 
technical Institute of St. Cyr and chairman of 
the French National Committee charged with the 
examination of all new inventions relating to 
aviation. The book is comparatively small, while 
the subject is, of course, of considerable mag¬ 
nitude ; but the author presents a very broad 
and logical treatment of aviation at the present 
time. 

The first chapter, occupying more than half of 
the total space, deals in fair detail with the aero¬ 
dynamics of the several elements of the aeroplane. 
Ine two succeeding chapters, of relatively short 
extent, are respectively concerned with studies of 
the complete aeroplane and with laboratory teste 
and air trials. The last two chapters are probably 
of most general interest, in that they comprise 
essays on the state of military, naval, and civil 
aviation, tabulate air records, and discuss the 
special problems of security in flight as dependent 
on construction, propulsion, and personnel. The 
diagrams leave something to be desired, but the 
treatment is adequate and interesting, although 
several of the more general sections are limited to 
the French point of view. 
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Molmdar Physics and the Electrical Theory of 
Matter. By Prof. J. A. Crowther, (Text-Book** 
of Chemical Research and Engineering.) Fourth 
edition; Pp. viii + 202. (London: J. and A. 
Churchill, 1927.) 7 s. 6d. 

Pro*. Crowther has performed a great service to 
elementary students in producing this new edition. 
It has been necessary to displace part of the 
account of earlier atomic theories to make room 
for sections on the important advances of the last 
few years, but the greater part of the classical 
groundwork has been left intact. The chapter on 
quanta is particularly valuable, and one cannot 
but admire the apt metaphors with which Prof. 
Crowther has enlivened his subject, even if at 
times his statements on controversial points arc 
unduly dogmatic. One might have expected that 
more space would have been devoted to the 
artificial disintegration of atomic nuclei by a- 
particles, and that more illustrations of the cloud 
trails of ionising particles would have been 
inserted ; we believe also that it remains to be 
proved that one of the disintegration products of 
the nitrogen atom is heliu m. Prof. Crowther ’s task, 
however, has been far from easy, and altogether 
the result of his labours is an adequate introduction 
to more advanced treat isos of the type of Prof. 
Sommerfeld’s “Atombau,” and to current physical 
literature. 

Algebraic Arithmetic. Bv Prof. Eric T. Bell. 
(American Mathematical Society Colloquium 
Publications, Vol. 7.) Pp. iv + 180. (New 
York : American Mathematical Society, 1927.) 
n.p. 

The practice of holding summer Colloquia, at 
which courses of lectures on specialised branches 
of science are given, is worthy of consideration by 
some learned societies in Great Britain. Seven 
such summer gatherings have been held by the 
American Mathematical Society, and the lectures 
given by Prof. E. T. Bell at a recent one form the 
basis of the volume before us. The subject matter 
is intermediate between the modem analytical 
theory of numbers and the classical arithmetic 
developed by Gauss and his school. Jt is mainly 
concerned with the somewhat abstract arithmetical 
theories in which a few American mathematicians 
have found a rich field for investigation during 
recent years. What is given in the book is but a 
narrow cross-section of an extensive tract of only 
partially explored territory. Prof. Bell outlines a 
few promising directions in which progress may be 
made towards extending the known results of 
algebraic arithmetic. Many readers would be illuni - 
inated by seeing a few concrete illustrations of the 
theories to which these investigations load. 

W. E. H. B. 

Socrates among his Peers : Three Dialogues . By 
Owsn Grazebrook. Pp. x + 172. (London : 
Kegan Paul and Co., Ltd., 1927.) 6*. net. 

This book is of special interest to the general 
reader in its presentation of the background of 
Greek social life with reference to the intellectual 
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contemporaries of Socrates and Plato. The author 
carries us back to those more leisurely times in 
Athens when men were able to discuss at length 
such problems as those of immortality, justice, 
and the City of God. 

There are three dialogues, the first taking place 
after a supper-party at which Socrates is ulti¬ 
mately induced to give his viewB on death. In “the 
hereafter, time and space lose their importance 
and reality, nor can they fetter the soul as they 
had once appeared to limit or control the body. 
The second conversation takes place on the evening 
of the verdict against Socrates, and a stranger 
from Eos suggests that the evidence produced by 
the prosecution was insufficient. The last dialogue 
takes place at the Academy, the supper - party 
consisting of four visitors, and Plato’s intended 
departure for Sicily introduces the discussion 
which centres round the City of God. The treat¬ 
ment of the themes and the local colouring are 
well executed. H. I). A. 

Food and Health : an Introduction to the Study of 
Diet . By Mrs. A. Barbara C -allow. (The World’s 
Manuals.) Pp. 90+4 plates. (London: Oxford 
University Press, 1928.) 2$. 6d. net. 

In these days, when importunate writers in the 
newspaper world urge us to eat this arid avoid that, 
and conjure up needless uncertainties, this little 
book, comprising 96 pages of compact trustworthy 
information and advice, is calculated to preserve a 
steady view and balance in matters of food and 
health, and what may be reasonably expected to 
foliow should prudent counsel prevail. “ May net 
a reasonable man think that a cup of tea is not 
food ? ” asked the judge. “ Not a medical man, 
ray lord,” said the witness. “ I said a reasonable 
man,” the judge replied (TimeJi, Law Reports, 
April 1,1927). It is, of course, arguable that if the 
beverage contains milk and sugar, here is a food, 
yet scarcely nourishment in the true sense. Mrs. 
Callow supplies an informing well-written chapter 
on the discovery of vitamins ; another on their 
restraining influence in that widely prevalent 
disease, rickets, is a feature. The task outlined in 
the introduction, 44 to show how a complex problem 
can be simplified by the application of scientific 
knowledge,” is certainly sustained. 

The Land of To-morrow : a Mule-back Trek through 
the Sioamps and Forests of Eastern Bolivia. By 
Henry M. Grey. Pp. 224+6 plates. (London ; 
H. F. and G. Witherby, 1927.) 12s. U. net. 

Mr. Grey does not give the date of his journey 
through Bolivia, but apparently it took place 
some two or three years before the War. He went 
out to inspect a rubber estate owned by an 
English company. The local manager and agents 
did not welcome Mr. Grey ; in fact, he found their 
attitude so menacing that he thought himself 
fortunate to leave the country unharmed. He 
was travelling the whole of the time, and the book 
contains little more than descriptions of the 
difficulties and discomforts of a journey through 
the Bolivian forest. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications .] 

Mirage : Natural and Artificial. 

Natukae mirage is due to the passage of rays of 
light through strata of air in which the refractive index 
is a function of tho height of the ray above the ground. 

Jn these strata the air, though not homogenous, is 
isotropic, that is, its optical properties at every point 
are the same in all directions but vary from point 
to point. In natural mirage the non-homogeneoug 
strata generally form horizontal layers, and in different 
conditions the air above or below the stratum may be 
the denser. The refractive index of a gas depend 
almost entirely on its density, and, hence, if the pres¬ 
sure is constant (which may be assumed for the thin 
mirage producing layers) light will travel faster as the 
height of the ray increases if the warm air is uppermost, 
and vice versa. 

Mirage is seldom absent on sunny days, but the 
conditions which make it conspicuous, namely, a 

large flat area, and sufficiently rapid variation of 
density in the refracting strata, are comparatively 
rare. All tho phenomena of mirage, however, can be 
reproduced in a space of very moderate dimensions by 
substituting layers of fluid of varying densities for the 

_*_corresponding strata of 

pr w.ter a i r, and I gi ve hero ash o rt 

J account of some expori- 

/ ments I have recently 

/ made in this way, using 

-u*—,—- a glass tank with parallel 

Fia. i.—'Hollow prism, containing faces. This was half filled 
layers of syrup and water (side with water Knoar svmn 
elevation), AB t imatte of a verti- Wltn ^ a ter. ftugar syrup 
oaf slit, showing by Us curvature was then carefully intro- 
the variation or refractive index, duced below the water 

until the tank was full, 
and allowed to stand for some days until diffusion 
had produced a layer of suitable thickness, with the 
refractive index of water at its upper limit increasing 
to that of syrup below. 

To examine the progress of diffusion, a diagonal 
was drawn across one of the glass faces of the tank, and 
this was photographed at intervals through the fluid 
from the opposite end. At first the diagonal is dis¬ 
torted only quite close to the surface 
of separation of the syrup and water. 

After a few'days the distortion, though 
still large, is diminishing, and the form , ‘f { - , 
changes very slowly. The refractive :. 

index at each level could bo deter- ^ 

mined from these curves, but a more J•# 

direct measure was made by photo- 
graphing tho image of a vertical slit wm.twm. 
through a prism containing syrup ^ 

and water which had been allowed to 1 

diffuse to the same extent as the fluid 3.—PhotograpI 

in the tank. 

A tracing from one of these photographs is given in 
Fig. 1, from which it will be seen that a very fair repre¬ 
sentation of tho distribution of the refractive index 

can be expressed 1 by ^ = sin where is 

the refractive index at level y t and y = 0 is the plane 
of the original surface of separation of the fluids, 
p being — 2r / thickness of the layer of diffusion. 

1 This U not the curve which would be obtained from the ordinary 
laws of diffusion, but 1b iiulte sufficiently correct for purpose* of ex¬ 
planation. 
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A plane wave surface entering the tank parallel to 
the face at one end, assumes during its passage through 
the fluid a form such as is shown at BC (Fig. 2), and 
rays of light proceeding from a distant object in a 
horizontal plane become normals to this curved sur¬ 
face. 

The fact that the wave surface closely approaches 
a half length of an harmonic curve and that the rays 
from the distant object are tangent to its evolute, 




Fig. 2.—Thr> course of rays of light puaftlng through tho fluid In the tank. 
A D, total depth of fluid. BC, thickness of layer In which the refrac¬ 
tive Index is variable, the curved line being the form taken by tho 
originally plane wave surface entering the fluid at one of the faces. 
EF, E'F\ brandies of the evolute of this curve ; H'OH, asymptote 
of the evolute. 

makes it easy to describe the appearance which will 
be presented to the eye in any position in their subse¬ 
quent course. In Fig. 2, EF and E'F' are branches of 
the evolute, and BC and HOH' their asymptote. The 
horizontal linos through B and C arc the boundaries 
of the layer of diffusion. 

Whether one or more images of the distant object 
are visible depends on the number of paths by which 
a ray can reach the position of observation. 

The positions may be grouped as follows : 


Position bounded by the lines, 

(1) A A' and BB' Cl" and 1)1)' 

(2) B'BOtlC' 


(4) HUEF 


(5) C # OH 


Visible. 

Single image ; erect, un-distorted. 

,, erect, vertical scale 

contracted. 

„ erect, vertical scale 

expanded. 

Two images; one Inverted, vertical 
scale expanded. 

Three Images; one Inverted* 


The alteration in the vortical soale depends on tho 
convergeney or divergency of the rays, c.fjr. of the 
normal to the wave front. In Fig. 2 tho conditions 
are analogous to * cold ’ mirage where the coldest air 
is near the ground. In physical atlases, one used to 
Heo pictures of “ mirage in polar latitude,” in which 
three ships appear one above tho other, the middle on© 


Pi 



Fig. 3.—Photographs taken from positions corresponding to the points marked 1,4,5 In Fig. 2. 


being inverted, and to reproduce this artificially a 
tracing-paper sketch of a ship was fixed to a window- 
pane and photographed through tho tank. Fig. 3 
gives examples of these pictures, the numbers under 
each referring to the position of the camera and in¬ 
dicated by the same numbers in B’ig. 2. Some of the 
features of ‘ cold * mirage might probably be recognised 
in Great Britain on clear frosty mornings wherever 
there is a fairly large expanse of level ground. 

The features of r hot 1 mirage would be similar to 
those of cold taken in reverse order, but though 1 hot * 
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mirage is very prevalent in desert and sandy places, 
I have never seen or heard of inverted images being 
recognised. The conditions where hot air underlies 
cold are much more unstable, and the occurrence of 
a sufficiently regular change of refractive index to 
produce two or three images must be rare. 

The first noticeable effect of either * hot * or ‘ cold * 
mirage is on the appearance of small objects near tho 
horizon. 1 Cold 1 mirage elevates the apparent horizon, 
while * hot * mirage depresses it. In the former, if the 
base of tho variable layer is above the eye of the 
observer, small bushes will look like treos or masts, 
and in tho latter level ground will api>ear like a sea 
or lake. 

As has been shown, a single layer of fluid of variable 
refractive index, increasing or decreasing regularly 
with the height, may give rise to three distinct images 
of the same object, and were it possible to have two 
separate layers arranged in the order, cold-warm-cold 
or warm-cold-warm, six images might bo seen, though 
not all at the same time. Such a distribution would 
be very unstable, and probably lias novor been met 
with in Nature, but the conditions can be produced 
artificially by the use of thin hot plates. 

T have made many experiments with hot plates and 
wires, some of the interference effects which can be 
produced by air heated in this way being very remark¬ 
able. Tho two described below have some bearing on 
the subject of mirage. 

(1) Hot Wire .—In this experiment a beam of light 
parallel to the* axis of a wire falls on a screen, oyo-pieco, 
or photographic plate. A heating current can be 
passed through the wire from its thin supports. 
When the wire is cold, the field of view in the oye- 
pieeo is uniformly lit by the source, except for the 
shadow of the supports which keep the wire in place, 
and show the usual interference bands visible outside 
and inside the geometrical contour of the shadows of 

small objects. If, how¬ 
ever, tho wire is heated 
(by a current introduced 
tlirough the support) a 
large and intensely black 
area spreads round tho 
point previously occu¬ 
pied by the shadow of 
the wire, as shown in the 
j >h o tograf >1» reprorl need 
m Fig. 4. 

The dark area is 
bordered by brightly 
coloured interference 
bands (twelve or more 
can be distinguished by 
the eye), but these are 
difficult to photograph, 
because it is necessary 
to use a very small sourco of light, which necessitates 
a long exposure, and the air currents set up by tho 
heated wire cause the bands to shift irregularly. 

When the wave front first meets the wire it is a 

E lane, but on leaving, the effect of the temperature has 
een to produce a sort of pointed boss on the surface, 
not unlike that seen on some * native ’ shields. The 
coloured bands are formed by the interference of the 
partial waves emanating from the region round tho 
* boss,’ and there is no difficulty in calculating their 
spacing and intensity. 

Though the phenomenon just described is not 
strictly a mirage, its origin is analogous, both depend¬ 
ing on the curvature given to a wave surface in 
passing through a medium in which the refractive 
index is a variable. 

(2) Hot Plate .—Another experiment allowing a true 
No. 3064, Vol. 122] 



Fiq. 4.—Photograph nhowinu dark 
space round shadow of hot wire. 
The white cross murk* the axis 
of the wire. 


A 


mirage may be made by substituting a thin fiat plate 
for the wire and placing a collimeter in front of the 
point source of light. Between the collimetor and 
the plate place a straight thin wire 
at right angles to the axis of the 
beam, and parallel to the plane and 
the plate, and examine the image 
of tho wire by a telescope instead of 
using only an eye-piece. When 
tho plate is cold tho image of the 
wire is Straight and woll defined, 
and the plate seen edgewise out of 
focus. On heating, the appearance 
is that shown in Fig. 5 (rr), and if 
the wire is actually in tho plane 
of the plate the mirage image forms |{ a ) 
a complete loop as in (6). 

In natural mirage it is not to 
be expected that the variation of 
tho refractive index should be uni¬ 
form as in the diffusion layers of 
liquids in a tank, and many of the 
odd effects which are occasionally 
reported as having been seen when 
natural mirage is present are due to 
these irregularities. Such offeets 
can he reproduced artificially by 
slightly disturbing the fluid in the 
tank or by introducing fresh fluid at any desired 
level. 


to 


Fid. it. Aa) Vertical 
wire C at a email 
tliettince from the 
plane of the hot 
plate A bent by 
iriiraife over nearly 
the whole depth of 
the plate, (b) Verti¬ 
cal i> wire in tho 
plane of the plata. 
Mirafte ciuibcb the 
image to form ti com¬ 
plete loop round to 
plate Jl. 


9 Baring Crescent , Exeter. 


A. Mallock. 


Racial Zones and Head Indices. 

In the issue of Nateke of April 7, p. 532, there is a 
lengthy review of my recent book, “Environment and 
Race,” by Dr. Haddon. It is gratifying to find that 
so distinguished an anthropologist- has many pleasant 
things to sav about the book, but he raises one or two 
problems which I cannot have made clear in my dis¬ 
cussion of racial zones. 

In the first place, I would point out that the head 
indices given for Central African negroes were based 
on various authorities. Doniker gives 69*8 for the 
skulls of W’olofs. Many of the Guinea and Central 
African negroes are given as 74 or 75 as Dr. Haddon 
states, but practically all are lower than any quoted 
for the European zones to the north. The higher 
indices from tho Cameroon,-* and Congo basin can, I 
think, be fairly explained by tho prevalence of a sub¬ 
stratum of broad-headed nogrito stock. I show them 
clearly on my map ([>. 103) with many outlying 
negritoid tribes (marked by crosses) just where Dr. 
Haddon’s high indices occur. To quote p. 106, “ The 
pygmies vary considerably in cephalic index, but it 
seems in many cases to be 79 or 80. Their habitat 
extends across Central Africa.” I specifically object 
in the book to any connexion between tho broad- 
headed negrito in Central Africa and the Alpine races 
(p. 224), and 1 prefer to postulate a separato negrito 
stock which was thrust to the ends of the Old World 
by more progressive and later-evolved races. Thus 
it is not correct to say that on my theory negroes with 
an index of 80 “ should bo . . . early Alpines.” It 
seems to me that tho negro folk have head indices 
averaging around 73 or 74, tho Kami tic folk around 
75 and 76, and the Nordic around 78 and 79, etc., and 
the general principle of zoning is not invalidated 
because variations from the general average are 
common enough. 

I fool that many of my critics disbelieve in tho 
cephalic index as a test of race. I may mention that 
I consider (p. 41) the section and colour of the hair and 
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the nasal index as well as the cephalic index in my in anything anthropological Bave the Australian 
conclusions. My generalised map of race migrations aboriginal. I am the more grateful for its kindly 
was published in December 1919 by the Geographical reception. Griffith Taylor. 

Remew . It is reproduced with only minor changes University of Sydney, 

in my recent book (1927). I ask anthropologists to May 15. 

consider the present map of head indices (Fig. 1), _ 

which is essentially that given by Biasutti (plate vii) ’ 

in his “ Antropogoografia General© ” (Florence 1912). Experience has shown that it is often dangerous 
I first saw the map in 1922, and I have redrawn it on to place too great reliance upon averages when dealing 

the polar projection to show the corridors of migration with distributions, and this is particularly the case 

from Asia. My theory of migration zones is, I think, with the head index. In a map of the world on a very 

as clearly shown in Biasutti’s map as in the frontis- small scale, it is impossible to avoid broad generalisa- 

pieco of my own book. There is the belt of narrow- tions which mask important racial movements ; as an 

headed races occupying , Africa, India, Australia. example, one has only to compare Arabia and India in 

They have boon thrust away from the Bering Corridor Prof. Griffith Taylor’s diagram of Biasutti 1 s pi. vii. 

into the Yenesei Valley and Japan. In America they with the original. 

are found only in the extreme east in the Hudson Bay The broad facts of a zonal distribution of the head 
region and in Brazil. index are clearly brought out in Griffith Taylor’s 

In Central Asia and along the main corridor to onaps, but it appoars to me that they are apt to pro- 
Europe are the broadest-headed races, which I call duce a wrong impression.on those who have not made 

‘ late Alpine.’ The same types occur down the a study of human races and their distribution. The 

corridor in the west of the Americas. May I quote pleasing simplicity of this presentation is a snare, as 

the problem is really a very com¬ 
plex one. Perhaps I should not 
have referred in my review to * early 
Alpines,* since Griffith Taylor hod 
left a loophole for brachyeephaly in 
Central Africa as being due to a 
Negrillo element on p. 100, though 
on p. 225 he refers to this stock as 
“ comparatively narrow-headed as in 
Africa.” I would like to take this 
opportunity to say that I consider 
the polar projection maps of Griffith 
Taylor to be of very great value 
in showing the corridors of migra¬ 
tion by land. A. C. Haddon, 

The Reflection of X-rays from 
Glass and Quartz. 

It is well known from the work 
of Compton and others that X-rays 
can be reflected at glancing angles 
up to about 40', and Holweek claims 
to have observed reflection at 16°*2. 

We have obtained evidence of 
reflection of X-rays of about 50 A. 
from glass and quartz up to glancing 
Dr. Marett’s review in winch he says of this 1 inigra- angles of 45°, the maximum observable in the speotro- 

t ion-zone 1 theory that it is “a working hypothesis of meter used. The X-rays from a target upon which 

singular breadth and completeness ” t What altema- electrons from a Wehneit cathode are incident, are 

tive is there to my theory which will explain these reflected from the glass or quartz plate in a vacuum 

zones ? As 1 point out in my book, it is from tho spectrometer on to Schumann film. This reflecting 

ethnological fossil record (i.e. in archaeological strata, plate is mounted in the place of the crystal of the 

etc.) that we shall learn the evolution of the races of spectrometer. Copper and carbon targets, with 

man. I advance evidence to show that the order of difference of potential between cathode and target 

these zones is repeated in tho ethnological strata, of 10,000 and 375 volts respectively, have been 

where they have been investigated. Hence the Alpine used. 

races appear to be evolved more lately than the The photograph obtained with the reflected rays 
Mediterranean or negroid races. shows a laterally inverted slit image of the focal spot. 

Finally, I may perhaps be permitted to mention that and the angle of incidence is accurately equal to the 

it was partly due to a discussion with Dr. Haddon on angle of reflection. 

our journey to Broken Hill in 1923 that 1 relegated The ratio of the intensity of the incident to the 

most of my brief and specifically ‘ tentative 1 account reflected beam with the carbon target is about 2 to I 

of culture to an appendix. One form of culture, up to angles of 35°. Above 35° the intensity of the 

language, I have discussed more fully ; and I have reflected ray diminishes. 

tried to show how and why language zones and racial The question arises whether the radiation reflected 

zones do not agreo (p. 162). is X-rays, or ultra-violet light in the Millikan-Lyman 

It can be but rarely that a text-book has been region, or cathode rays. As the photographic film is 

written under such disabilities as affected that under enclosed and placed opposite the slit (0*05 mm. wide) 
discussion. When preparing the book in Australia in a metal box which is at the potential of the negative 

(with the exception mentioned above) I had never end of the filament of the cathode, tho rays cannot be 

come in contact with any expert who had an interest cathode rays. 



Fig. i.—Distribution of head Index <after Biasutti). The migration arrows and tho lsokoph 
for 75 In Africa added. 
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The radiation (1) is absorbed by glass and 
fluorite ; (2) penetrates aluminium foil 0-0006 mm. 
thick ; (3) has an intensity (as measured by the 
action on the film) whioh is determined by the current 
in the tube at constant potential. (1) excludes the 
region from about 8000 A. to 1200 A. of the spectrum ; 
(2) excludes the Millikan-Lyman region ; and (3) is 
consistent with the hypothesis that the radiation is 
X-radiation which is emitted according to the usual 
laws. With 375 volts potential difference and a carbon 
target the radiation will consist mainly of the K line 
of carbon of 45 A. 

The results obtained do not appeal* to be recon¬ 
cilable with the Lorontz dispersion formula. 

If these preliminary observations have been correctly 
interpreted, X-rays can be reflected from spherical 
surfaces and brought to a focus. This makes possible 
new methods for the study of long X-rays. 

T. H. Laby. 

J. Shearer. 

R. Bingham. 

University, Melbourne, 

June 26. 


A Cartesian Diver Experiment. 

Most of us are familiar with the lecture-table 
experiment known as the Cartesian Diver. A varia¬ 
tion of thiH is shown in Fig. la. In this apparatus 
the diver is replaced by a test-tube T floating upside 
down in the water, being buoyed up by just the right 
quantity of air. A. The tall jar is nearly filled with 
water, and then capped by a rubber membrane tied 
on tightly. When the membrane is pressed in, the 
pressure of the air just below it is communicated 
through the w ater to tho air, A , within the test-tube 
(thus illustrating Pascal's principle). This lessons the 
volume of the air, and thus its 
buoyant force (thus illustrating 
Archimedes’ principle), and con¬ 
sequently the test-tube sinks. The 
tube may therefore be caused to 
float or sink or remain stationary 
in the water by suitable pressure 
on the rubber membrane. 

In the further modification which 
1 am about to dosoribo, the rubber 
membrane is replaced by an india- 
rubber stopper, but the change of 
pressure may bo produced in 
another way. A bottle (Fig. 15), 
about 9 in. high, of oval cross- 
section (such as is sold with patent 
medicines), is filled with water. 
In it is placed, upside down, a 
little glass tube (a small phial 
or specimen tube), just buoyed 
up with the right amount of air so 
that it floats. 

A rubber stopper is inserted in the neck of the 
bottle, either eliminating all the air or leaving in just 
a bubble. A slight adjustment of the stopper makes 
the little tube either sink or rise, as before. The 
interesting point now is that if when the tube is 
floating, the bottle is grasped in the hands and 
squeezed hard in the directions B B, the tube sinks. 
Also that if when the tube is at the bottom, the 
bottle is squeezed hard in the directions A A, the 
tub© rises. , 

The phenomenon thus illustrates the change of 
volume wrought about by deforming the cross-section 
of the bottle. Squeezing at A A makes the cross- 
section more circular* thus increasing the area; 
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squeezing at B B makes the oross-section more 
elliptical, thus decreasing the area. 

The bottle experiment was brought to my notice 
by one of my students, Mr. A. K. AUin, and it deserves 
a wider acquaintance. John Satteruy. 

University of Toronto. 


The Spectrum of Ionised Sodium. 

With reference to the interesting and important 
noto by O. Laporte in Nature of June 16, p. 941, 
the pairs of differences in the wave numbers which 
I found in tho Na 11 spectrum do not appear to be 
accidental. For example, using Laporte*# notation : 

P* Pi~ 218 
Pt ~ pfl —697 
2 467 

Pi o "* 7286 

and it is probable 1 that the other pairs of differences 
will be found as differences between the values of the 
s\ d, and d' terms, which, from the preliminary analysis 
of Laporte, appear to resemble in number those found 
by Pasehen in the analysis of the No I spectrum. 
Mazumdar (Indian Journal of Physics , p. 346 ; 1928) 
has noted, previously, that the frequency differences 
between the four lower levels s P l 3 P a 1 P l are 
respectively, 7H5, 592, and 2481 cm.** 1 , and he has 
arranged the xnultiplets from the combinations 

6Lj-GLgil/j, and oL 2 (M 2 < —Af 3 ), but in 

his classification SPl) terms correspond to the p 
terms of Laporte. 

It is to be expected that the Na II spectrum will 
yield on analysis series similar to those found by 
Pasehen for No L but more experimental work in the 
Schumann region is required before any such analysis 
can be completed. F. H. Newman. 

University College of tho 
South-West of England, 

Exeter, June 23. 


Monomolecular Films. 

We have road with great interest the letter of 
Messrs, Sheppard and Keenan in Nature of Juno 23 
(p. 982). Some recent experiments we have made with 
monomolecular films of the elastic jelly of vulcanised 
triolein lend support to the second of their two 
suggestions to account for the very low values for 
the film thickness of cellulose ostors spread on mercury. 
They suggest that the low value of the thickness 
represents the thickness of a polymeric chain or sheet. 

We have examined vulcanised triolein, anti a series 
of polymerised products of increasing molecular 
weight obtained from it (P. Stamberger, Bee. Trav, 
Chim. Pays-Bus, 46, 837 ; 1927). Increasing degree 
of polymerisation is paralleled by change from a 
viscous liquid to an elastic solid. We have measured 
the thickness of films on water of products contain¬ 
ing one, two, and at least seven molecules of vulcan¬ 
ised triolein. The latter product is a fairly elastic 
solid. The thickness of tne films of all these pro¬ 
ducts is practically the same, namely, about 14-16 A. 
at 16° C. The value for triolein is 13 0 A. From 
these measurements, and measurements on the 
vulcanised fatty acids obtained by saponification, 
we conclude that in the polymerised products the 
molecules are joined side by side in a definitely 
oriented manner in long chains, leaving the polar 
groups unaltered. Full details of this work are 
shortly to be published. B. C. J. G, Knight. 

P. Stambergbb. 

Chemistry Department, 

University College, London, 

June 27. 
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The Geophysical Institute at Bergen. 

By Prof. D’Arcy W« Thompson, C.B., F.R.S. 


rpHE little northern town of Bergen, sea-port, 
X fishing-haven, market town, has done more 
for science in the last two or three generations 
than many—not to say most—university towns. 
Its Museum, famous both on its zoological and 
its archaeological sides, iB the focus of a number of 
institutions, libraries, museums, and laboratories, 
which form among them a real academic com¬ 
munity. Prof. Koklerup, the mineralogist, is the 

? resent director of the Museum, with such men as 
*rof. Brinkmann and Mr. James Grieg to help him 
on one side, and Prof. Haakon Shetelig (a well- 
known authority on Runic inscriptions) on the other. 

I remember the Museum forty years ago, when 
Danielsson was director, and Fridtjof Nansen had 
charge of the zoological collections—Danielsson 
who, with his friend Koren (a medical practitioner), 
had added a host of beautiful deep-sea things to 
the European fauna, and Nansen, who had just 
discovered (almost simultaneously with Cunning¬ 
ham) the hermaphrodite nature of the Hagfish 
and had written his beautiful memoir on Myzostoma , 
a curious parasite of the Feather-stars. Some 
few years before, the Bergen fjords had been 
explored by that great naturalist Michael Sara, 
parish priest on a neighbouring island, and by his 
young son George Ossian Sars, afterwards not 
less famous than the father ; of whom the elder 
was the pioneer of all that deep-sea exploration 
which captivated Wyville Thomson and Carpenter 
and their friends, and culminated at length in the 
Challenger Expedition, while the younger laid one 
of the foundation stones of our scientific study 
of the fisheries by his discovery of the multi¬ 
tudinous eggs of the cod floating transparent and 
invisible at the surface of the sea. 

For the last thirty years or more the work of 
Norwegian geophysicists and hydrographers has 
been no less important than that of their brother 
naturalists ; indeed in several cases, as in Nansen’s 
own, one and the same man has been distinguished 
both as naturalist and as physicist. Oslo has 
played its part in this work, but it is Bergen that 
has done the lion’s share; and last month, on 
June 7, there was opened in Bergen a new and 
splendid Geophysical Institute, built wholly at 
the cost of Bergen men, without a penny of sub¬ 
sidy from the State. The chairman of the in¬ 
augural meeting was Mr. Johan Lothe, the leading 
apothecary in the town, president of Bergen’s 
Museum, a generous donor to the new Institute ; 
the Prime Minister, Mr. J. L. Mowinckel, a Bergen 
shipowner, was also there, whose munificent 
contributions to the new building had been larger 
still. Many and many an opulent British town 
might learn the A B C of civic pride and patriotism 
from the town of Bergen. 

The new Institute is a handsome building, set 
in a fine avenue of old trees and built on a bluff 
commanding an extensive view over the fjord 
and the islands and out to sea. It consists of 
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three main storeys, with ample cellarage below, 
and a central tower containing three more flats 
in which the meteorologists have their quarters. 
Here they not only receive their weather reports 
from the usual network of wireless stations, but 
all the while they keep watch on the sky and 
draw their forecasts largely therefrom, after the 
manner of the Norwegian school of meteorologists. 
Dr. Jacob Bjerknes, who represents the third 
generation of Ids distinguished family, is in charge 
of the meteorological part of the Institute. 

The ground floor contains chemical laboratories 
find the main part of the physical laboratories: 
these boing under Prof. Helland-Hansen’s charge. 
The work to be carried on here consists of geo¬ 
physical investigations of various kinds, particularly 
studies of wind and water-currents from the 
dynamical point of view, that is t-o say, in relation 
to, or in verification of, the theoretical work of 
V. Bjerknes, Walfrid Eknian, Sverdrup, Hesselberg, 
and Helland-Hansen himself. The Arrmuer 
Hansen, a small but very seaworthy vessel, is 
at hand for the purpose of these investigations; 
and it is characteristic of the Institute that all its 
staff are travellers and explorers as well as labora¬ 
tory men. The Armauer Hansen is a little yawl 
of 58 tons burden, with a 40 h.p. motor to work 
the winches and to drive the vessel in case of 
need ; and with this little boat the Bergen oceano¬ 
graphers have surveyed the whole north-eastern 
Atlantic as far as Rockall, the Azores and Madeira, 
again and again. 

The fittings of the physical laboratories have 
been planned with great care and experience. 
No less than five rooms and two cellars have been 
arranged for magnetic work, and are completely 
enclosed in a Faraday cage, the network of whica 
is hidden in the plaster of the walls. No metallio 
circuits of any kind enter or leave this cage ; the 
iron window-frames form part of it, but may be 
supplemented if need arise by extra gratings. 
Many small ' gadgets * strike one every here and 
there. The ceilings are all fitted with rows of 
screw-socket^, into which hooks or rods may be 
screwed for the suspension of oables, pipes, or 
apparatus of any kind. The smaller rooms have 
their walls covered with jute, on which charts may 
be pinned. The furniture, desks, tables, drawers, 
etc., is all standardised and interchangeable. I 
was struck by the beauty of the woodwork 
everywhere. 

The chemical laboratories will be employed 
largely in the titration of water samples for chlorine 
ana for oxygen ; one or two rooms are arranged 
for work at constant temperatures, the thermo* 
regulators being controlled by bi-metallic rods. 
A lift brings up the water-samples from store¬ 
rooms in the basement. The experimental tank 
is placed in the cellarage ; it is bruit of rehdorbed 
concrete, and is 15 m. long by !•% m- broad* arid 
1 m. deep. Three pairs of large glass windows are 
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let into its sides for the study of sub-surface waves> 
vortices, and the like ; and an electric tramway 
for the propulsion of current meters, etc., runs 
along overhead. Another and more unusual 
possession of the Institute is a disused railway 
tunnel, which runs for some 140 ra. at a depth of 
15 m. below the building. It has a constant 
temperature of 10° C., a little above the mean 
temperature of Bergen ; and in this Jong, calm 
and uniformly heated tube it is hoped that various 
important aerodynamical experiments may be 
carried on. 

The laboratories on the next floor are for Dr. 
H. U. Sverdrup, the well-known physicist and 
explorer, and for Dr. Krogness. Dr. Sverdrup will 
have his hands full for some few years to come with 
the observations made on his recont expedition on 
the Maud to the Siberian coast and Arctic Ocean. 
He and his colleagues believe that the work of 
this expedition has been of the very first import¬ 
ance on the geophysical side, next after the classical 
results of Nansen on the Fram ; and they think 
that, profiting by all recent experience and using 
every modern method and device, they have 
brought home in the Maud the finest oceano¬ 
graphical material ever collected by any expedi¬ 
tion. The scientific results of the Maud expedition 
are to be brought out as a separate publication 
of the Geofysisk Institut; and meanwhile her 
splendid outfit of apparatus makes a considerable 
part of the new laboratories’ equipment. 

While Dr. Sverdrup concerns himself chiefly 
with theoretical meteorology, Dr. Krogness occupies 
himself with terrestrial magnetism and cosmical 
physics. He is about to work up the magnetic 
observations from all over Norway in his new 
laboratory, and to undertake for the first time 
a magnetic survey of the whole country 7 . In this 
work he is associated with a special commission 
including Prof. Stormor of Oslo, Prof. Saeland, 
Rector of the University there, and Prof. Lars 
Vegard, all three well-known students of terrestrial 
magnetism, while Dr. Stdrmer is famous for his 
mathematical studies of the aurora, for his calcula¬ 
tion of the orbits of the cathode rays coming from 
the sun and of the influence of the earth’s magnet¬ 
ism on their paths. Dr. Hesse 1 berg, director of 
the Meteorological Institute in Oslo, is also associ¬ 
ated with those investigations. 

Going back for a moment to what I have been 
saying about the theoretical aspect of Norwegian 
oceanographical work, a beautiful example of the 
relation between observed fact and dynamical 
calculation is not far to seek, apart from the 
well-known and indispensable theorems due to 
V. Bjerknes. Recent cruises of the Armauer 
Hansen have added much to our knowledge of 
the course of the great North Atlantic Current 
popularly known as the Gulf Stream ; and in a 
recent number of the OeofysisJce P'ublikasjoner, 
Helland-Hansen and Fridtjof Nansen together 
have not only described its course and branching, 
but also have brought these phenomena into line 
with ft beautiful theorem of Prof* Walfrid Ekman’s. 
This theorem, published in the Arkivfut MatemcUik 
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about five years ago, is an extension of, or corollary 
to, the well-known theorems which show how 
rotation of the earth influences the direction of an 
ocean current—a matter which one was apt to 
think had been fully explained. Coming from the 
westward, tho great current reaches mid-Atlantic 
far to the west of the Bay of Biscay and aheut 
half-way between Rockall and the Azores. Here 
it swerves somewhat abruptly to the southward 
and presently divides into two branches (see 
Fig. 1); one, turning sharply northward towards 
the Porcupine and Rockall Channel, passes thence 
onwards into the Norwegian Sea ; while the other 



Fto. 1.—Skeleton-representation of the. general sub-surface circulation 
of tho eastern North Atlantic. From Geofyttu ike PubliJcanjoner, 
Vol. 4, No. 2. 


and lesser branch continues to bend southwards 
towards the Azores, and then flows westward with 
more and more devious windings to Madeira and 
the Portuguese coast. Ekman’s dynamical theorem 
tells us that a current flowing from a shallower to a 
deeper sea will (in the northern hemisphere) tend to 
be slewed to the left, and vice versa ; this law 
holding good even though the depths be very great. 
Now there is a well-known 4 Longitudinal Ridge ’ 
running north and south, midway through the 
crooked river-channel of the Atlantic; again, from 
the Azores to Madeira, the bottom stands somewhat 
higher than in the basins to the-north and south, 
while between Madeira and Portugal soundings are 
variable and the topography complicated. Putting 
two and two together we see (or rather we are shown) 
how the great current bends southward (i.e, to 
the right) just when, and just because, it reaches 
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the comparatively shallow water over the Longi¬ 
tudinal Ridge. Next, that part of the current 
which is first to cross the ridge is sharply deflected 
to the left when (and because) it reaches the deep 
water on the eastern side, and so it shapes its 
course northward towards the Porcupine Bank 
and the seas beyond ; while the other and lesser 
portion of the great current is slewed more and I 


more to the right as it follows the shallow waters 
towards the Azores. Passing Madeira and approach - 
ing the Portuguese coast, the course of the current 
beoomes extremely complicated ; and “ it stands 
to reason ” (as our authors say) that it is here 
closely following, in all its constant twists and 
turns, the ups and downs of the complicated 
I topography of the bottom. 


Heterogeneity of Steel Ingots. 


W HEN a mass of molten steel, originally of 
uniform composition, solidifies, the analysis 
of the resulting ingot shows variations from point 

to point due to 
local segregations 
of the various con¬ 
stituents. The ex¬ 
tent of this varia¬ 
tion differs widely 
in different cases, 
and certainly in¬ 
creases with poor 
stool-making tech¬ 
nique. Even with 
the best of con¬ 
ditions, however, 
segregation inevit¬ 
ably occurs, and 
the Iron and Steel 
Institute ap¬ 
pointed in 1924 an 
important com¬ 
mittee to investi¬ 
gate this point and 
to discover, 
amongst other 
things, to what 
extent segregation 
must be considered 
to he inevitable 
even with the very 
best steel-making 
practice. 

The first report 
of this Committee 
was published in 
the Journal of the 
Iron and Steel In¬ 
stitute , vol. 113, in 
1926, and dealt in 
an exceedingly 
able manner with 
segregation in 
plain carbon steels 
which were free 
from blow - holes. 
It was shown that 
the ingot could be 
divided up into 
zones purer than the average, and others in which 
definite segregation was to be detected. The lower 
part of the ingot, for example, is relatively very 

E ure, and a region, shaped something like a sugar- 
>af, extends upwards from the base along the oentral 
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Pig, l.—Sulphur print of an ingot of 
nickel-chromium uteol showing /\-and 
V-shaped segregation*. From the 
Second Jleport to the iron and Steel 
Institute of the Committee on the 
Heterogeneity of Steel Ingot*. 


axis. Outside this are found a series of segregated 
zones of a shape separating the steel in the centre 
from another purer region under the skin. The 
most highly segregated field occurs at the top of 
the ingot just l>elow the cavity in the feederhead, 
and from this the a segregates descend somewhat 
as do the fangs from a tooth. Finally, there is 
a series of V-shaped segregates extending down 
the axis of the ingot which may be connected with 
similarly shaped and situated flaw s, due to contrac¬ 
tion in the solid state. Fig. 1, w hich represents the 
sulphur print of an ingot of a nickel-chromium steel 
weighing 49 tons, show's these segregations clearly. 

In a second report, recently published, the whole* 
question is carried much further, and again com¬ 
prises an account of some extremely careful work. 
It considers, first, segregation in sound alloy steels, 
and, secondly, segregation in ingots of carbon steel 
which had been deliberately produced high ly charged 
with gas. This, on the solidification of the metal, 
had been liberated in part and produced blow-holes. 

Dealing in the first place with the alloy steels 
of the nickel, nickel - chrome, and nickel - chrome- 
molybdenum types, ingots from 35 cwt. to nearly 
120 tons have been examined and, generally 
speaking, the results obtained are closely similar 
to those given bv the plain carbon steels. It is 
shown again that the degree of segregation normally 
increases as the size of the ingot increases. Nickel, 
although it does itself segregate, does so only to a 
minor degree, and in, for example, an ingot weigh¬ 
ing roughly 3 tons, the nickel content in the highest 
analysis was 3-16 per cent, and in the lowest 3-05 
per cent. There is also some reason to believe 
that the presence of this element has an influence 
in decreasing the extent of segregation of other i 
elements, and taking, for example, a nickel and a 
plain carbon steel ingot of roughly similar size, the 
figures given below may be cited. 


| Element. 

i 


I Carbon 
| Sulphur , 

! Phosphorus 
; Nickel . 


Nickel Steel Ingot. 

Carbon Steel Ingot. 

Highest 

Lowest 

Jtange 

Highest 

Lowest 

2Urtge 

(per 

(per 

(per 

(per 

(per 

(per 

cent). 

cent). | 

cent). 

cent). 

cent), j 

cent) 

0*82 

0-28 

13 

0*43 

0*32 

32 

0*049 

0*024 

69 

0*047 

0*032 

37 

0032 

0*022 

29 

0*055 

0*039 

37 

316 

3*05 

3*5 

nil 

| nil 

•• 


1 Calculated on mean composition of ingot. 


Although there is a slightly greater segregation 
of sulphur, in the nickel steel ingot the segregation 
of both carbon and phosphorus is reduced. 
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A point of very considerable interest is raised as 
a result of analyses which have been made on two 
similar ingots of a nickel-chrome steel weighing 
2 tons 4 cwt, each. These ingots were prepared 
from the same electric furnace heat and differ only 
in the temperature at which they were cast and the 
speed of pouring. Ingot B was cast at an average 
temperature of 1590° C,, and D was poured at 
1550° C. The time of pouring of B was 3 min. 
40 sec., while D was poured very much 
more rapidly in 2 min. 10 sec. The amount 
of segregation in ingot B was very distinctly 
less than that of the other ingot D. Ex¬ 
pressing the maximum degree of segregation 
as the percentage difference of the maximum 
and minimum figures when compared with 
the average for the whole ingot, this range 
was for carbon 14 per cent in the case of 
ingot B and 24 per cent in the case of />. 
Manganese, w hich segregates only to a minor 
extent, showed no difference in the two 
ingots, the range being 7 per cent for each. 

In the case of silicon the range w r as 7 per 
cent for ingot B against 15 per cent for 
ingot D. The same phenomenon is shown 
for sulphur, phosphorus (where it is particu¬ 
larly marked), nickel, and chromium : the 
sulphur figures being 12 per cent and 25 per 
cent : phosphorus 7 per cent and 33 per 
cent; nickel 2 per cent and 3-5 per cent : 
and chromium 3 per cent and 4 per cent. 

Another case of very considerable interest 
from the point of view of armament and 
special engineering material was a 119-ton 
ingot of nickel-chrome-molybdenum steel. 
Compared with a plain carbon ingot of similar 
dimensions, it is shown that the segregation 
of carbon, sulphur, and phosphorus lias not 
boon materially affected by the alloying 
elements in this size of ingot. Segregation 
of all three special elements is observed, 
nickel to a minor extent, the maximum 
variation being only about 5 per cent of 
the mean analysis ; chromium to a con¬ 
siderable degree, about 30 per cent, and 
molybdenum to a very marked extent, 
giving a range of composition of 70 per cent. 

The regions in which theso special elements 
segregate are roughly the same as those 
selected by the elements in the plain carbon 
steels. 

The report then passes on to the considers- F ' ,H - 
tion of hetorogeneity in steel ingots which had 
not been * killed/ that is to say, which were 
made from steel supersaturated with gas. The 
Committee points out that such ingots are repre¬ 
sentative or the great tonnage of steel pro¬ 
duced for the manufacture of plates, sections, 
and other general purposes. Such ingots are 
chiefly characterised by the facts that the 
steels have low carbon and silicon contents and 
are cast in moulds which are not provided with 
feeder-heads. During the freezing of the liquid 
steel, there is a liberation of gas which results in 
the production of blow-holes in oertain zones of 
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the ingot, and it is the influence of this factor in 
modifying the degree and form of the heterogeneity 
to be found which has been considered. Owing 
to the volume of the blow-holes, the ( pipe * or 
central shrinkage cavity of the ‘ killed ’ ingot does 
not occur, and the fact that the small blow-holes 
in this class of material may weld up during the 
rolling process causes a much higher yield of 
marketable material to be produced. In the case 


of steel required to withstand the most severe 
conditions of surface, the greatest precautions 
must be taken to reduce the gas content to a 
minimum, but it is neither necessary, nor economic¬ 
ally practicable, to carry out the degasification to 
this degree in steel for the more common purposes. 
In fact, it is sometimes found to be actually desir¬ 
able, in order to produce certain oualities in the 
finished product, to cast the steel while it is highly 
charged with gas. 

As an example of one of the more extreme cases 



<*) (A) 

2-.Ingot of non-piping nlool. (a) Sulphur print ; (b) macro-etching. From 

the Second Import to the Iron and Steel Institute of the Committee on the 
Heterogeneity of Steel Ingots. 
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may be quoted an ingot of steel intended for the 
production of weldless tubes by the Pilger process. 
This ingot, weighing just above 3 tons, was made 
by the basic Siemens process and was of the follow¬ 
ing average composition : Carbon, 0-064 ; man¬ 
ganese, 0*35 ; silicon, 0*012 ; sulphur, 0-039 ; 
phosphorus, 0-010 per cent. The sulphur print 
and the macro-etched structure are shown in 
Fig. 2 (a) and (b). It will be seen that four zones 
may be distinguished. There is, first, a thin solid 
outer skin about £ an inch thick. Within this 
there is a zone about 4 inches thick free from 
segregation but containing numerous elongated 
blow-holes, especially in the bottom half of the 
ingot. Zone 3 consists of a thin envelope of highly 
segregated material containing numerous blow¬ 
holes of globular form. Finally, there is the 
central portion of the ingot, which appears to be 
more impure than zone 2, and the upper portion 
of whioh contains blow-holes both with and without 
segregates. There is no major pipe cavity, but 
there are shrinkage cavities in the centre of the 
ingot and traces of the v type of segregation. In 
the lower half of the central zone a particularly 
unsound area containing segregated regions of 
rather peculiar form is to be seen. An explanation 
of this unsoundness of the bottom of this ingot has 
not yet been found, but it is possible that the con¬ 
dition of the bottom plates on which the ingot 
mould had rested played some part in it. 

Except in the ease of silicon, the magnitude of 
the segregation phenomenon for the various 
elements in these steels containing blow holes is 
of the same order as is found in the 4 killed * piping 
steels. In the tube ingot a high value for the 
silicon content, however, was detected near the 
bottom of the ingot, but whether this would occur 
normally is still uncertain, since, as has already 
been mentioned, the condition of the bottom plates 
may have had some influence. Concerning the 
general distribution of the elements there is in 
these ingots, as in those made from piping steels, 
a concentration of the impurities (excepting silicon) 
in the upper parts of the ingot, though there is little 
indication of the negative segregation of carbon, 
sulphur, and phosphorus in the lower central region. 


All the ingots show evidence of an increased 
silicon content in the lower middle portion to an 
even more marked degree than do the ingots of 
the 1 piping ’ type dealt with in the first report. 
The ingots, further, contain V segregates near the 
central axis, though these are not bo distinct as 
they are in the piping steels. The tube steel did 
not show the A segregate, though in the case of 
1 semi-killed * ingots this is again found, confined, 
however, in general, to a very narrow zone, except 
in the case of two ingots which had been cast at a 
1 ow temperature. A distinctly interesting observa¬ 
tion was made in connexion with an ingot weighing 
3 tons 6 cwt. of a ‘ free-cutting ’ steel produced by 
the basic open-hearth process. The composition 
of this material was carbon 0*12, manganese 0*66, 
silicon 0-03, sulphur 0-113, and phosphorus 0*098 
per cent respectively. Although the silicon con¬ 
tent is very low and no additions of aluminium 
were made, the ingot showed the typical struc¬ 
ture and features of ingots of * killed’ steel. 
The liberation of gases which is typical of low r 
silicon, ‘ unkilled ’ steel has in this case been pre¬ 
vented by the high content of sulphur, an clement 
which evidently acts as a powerful deoxidising 
agent. 

The present report concludes with interim state¬ 
ments of work which is being done in the University 
of Sheffield on changes of the density of steel in 
the neighbourhood of the melting point and the 
viscosity of molten steel, and also researches being 
carried out at the Royal Technical College, Glasgow, 
on the freezing and melting ranges of the steels 
dealt with in the two reports and on the sulphides 
present in these steels. The amount of work 
which has been carried out for tho purpose of these 
reports by the steel-making firms and metallurgical 
institutions of Great Britain is extremely great, 
and the value of the work when it is complete, both 
to the manufacturer of steel and to the user, cannot 
be over-estimated. As an example of a scientific 
investigation of a point of practical metallurgical 
importance, it would be difficult to call to mind 
any previous piece of work of this magnitude carried 
out with anything like the care and industry which 
has been shown in the present case. F. C. T. 


Obituary. 


Prof. E. M. Crookshank. 

HE sudden death of Prof. Crookshank on July 1 
removes one who was a pioneer of bacteriology 
in Great Britain. He came of a family of soldiers, but 
at an early age showed a liking for scientific work, 
and after school days was first a pupil of Sir Ray 
Lankester at University College, whose teaching 
doubtless influenced his choice of career. Obtain¬ 
ing a science exhibition at King’s College, London, 
he entered there as a medical student, and finally 
graduated as M.B. with honours in the University of 
London. During his training at King’s College, 
Lister arrived in London to become surgeon to 
King’s College Hospital, and Crookshank was one of 
his dressers and afterwards house surgeon at the 
Hospital. He thus early became imbued with the 
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teaching of Lister and acquainted with the germ 
theory of disease. In consequence of his ex¬ 
perience under Lister he was selected for special 
duty in the Egyptian Expedition of 1882, was 
present at the battle of Tel-el-Kebir, and received 
the medal and Khedive’s star for his services. He 
wrote a report on the antiseptic methods employed 
in the campaign and gave valuable evidence before 
the Royal Commission on Medical Services in Egypt* 
Following this, Crookshank decided to take up 
bacteriology as a career, and proceeded to study in 
Paris under Pasteur, and afterwards in Berlin under 
Robert Koch. Returning to London, he published 
in 1886 his “ Manual of Bacteriology,” which passed 
through four editions, was translated into Stench, 
and was the standard text-book of bacteriology at 
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the time in England. It was illustrated with many 
beautiful coloured plates, drawn, some by himself 
and others by Mrs. Crookshank. He was elected 
at about this time to a professorship of bacteriology 
in King's College, London, and founded there the 
first laboratory of bacteriology to be established in 
Great Britain. 

Crookshank now devoted himself to research and 
educational work. He studied photomicrography, 
and in 1887 published a volume entitled “ Photo¬ 
graphy of Bacteria.” Many of his photomicro¬ 
graphs of this early period are excellent, and 
scarcely to be bettered now. In 1885 and 1880 he 
was studying the malaria parasite and trypano¬ 
somes. He was one of the first to recognise and 
confirm Laveran’s work on the malaria parasite, 
and also confirmed the work of Evans on the 
trypanosome of surra, a disease of horses ; and he 
published a paper in the Journal of the Royal 
Microscopical Society (1886) on the trypanosome of 
the rat, and his study of this parasite left little 
for later investigators to describe as regards 
its morphology and structure. Crookshank now 
in quick succession undertook researches on 
behalf of the Government, and furnished reports 
to the Agricultural Department of the Privy 
Council on scarlet fever and the Hendon cow 
disease (1887) ; anthrax, particularly in swine 
(1888) ; tuberculosis and actinomycosis in cattle 
(1888). His investigation of the Hendon outbreak 
of disease in cows, also of a similar outbreak in 
Wiltshire, proved that the condition was one of 
cow-pox. 

This doubtless directed Crookshank’s attention 
to smallpox and vaccination, with the result that 
he published in 1889 a considerable work in two 
large volumes on the History and Pathology of 
Vaccination.'’ He surveyed the earlier literature, 
and for this purpose the old book shops of Leipzig 
and elsewhere were searched for early and rare 
tracts and treatises, of which he acquired a unique 
collection. His views on the subject were decidedly 
heterodox, and at the time gained few adherents, 
though his criticism of some of the then popular 
conceptions would now be admitted as sound. He 
also studied the bacterial flora of calf-lymph, and 
while isolating numerous specios from it, definitely 
asserted that not one of them is peculiar to vaccine 

News ai 

Many scientific workers will remember the dis¬ 
appointment caused at the Oxford meeting of the 
British Association by the exclusion of a film of 
Chilian and Peruvian birds with which Mr. R. C. 
Murphy, of the American Museum of Natural History, 
had intended to illustrate a lecture. This year two 
similar incidents have occurred. Mr. Beebe, the 
eminent naturalist, was obliged to pay full duty on 
a film of a microscopical subject which he introduced 
for the purpose of exhibition to a learned society, 
and Mr. Wright, the distinguished American astro¬ 
nomer, who wished to use a film to illustrate a lecture 
before the Royal Astronomical Society, not only had 
to pay duty on his film, but was also put to a good 
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lymph, and that the nature of the contagion is 
unknown. 

With the exception of two papers on the 
chemistry of Koch's old tuberculin, this was 
Crookshank's last work of scientific importance, 
and in 1901 he resigned his professorship, being 
elected emeritus professor, and retired to his estate 
near East Grinstead. Here, while taking his share 
in local interests and becoming a Justice of the 
Peace, he maintained to the last a keen interest in 
scientific work and took a deep and active interest 
in the Royal Veterinary College, where he had 
lectured in early years, and of which he was a 
govomor for nearly forty years, and had much, to 
do with the recent developments in that institution. 

Crookshank travelled imich, was a keen fisher¬ 
man, a good shot, and a skilled hunter of big game. 
Within the last year ho had the good fortune to 
find and excavate some interesting Roman remains 
on his estate. R. T. Hewlett. 


As a result of a motor-cycle accident near 
Aberdeen on July 2, Mr. Alexander Reid has died 
at the early age of twenty-two years. A young 
man of great personal charm and scientific promise, 
he took his degree with honours in mathematics 
and natural philosophy two years ago at the Uni¬ 
versity of Aberdeen. Since then he has been 
engaged in teaching and research. His work on 
the diffraction of cathode rays through thin films 
of celluloid, a preliminary account of which ap¬ 
peared in Nature a year ago, has attracted wide 
interest. By a melancholy coincidence his definitive 
paper appeared in the Proceedings of the Royal 
Society within a day or two of his death. His re- 
reraarkable success in the short time allowed him 
makes his early death peculiarly tragic, and his 
lovable nature hail endeared him to all who knew 
him. 


We regret to announce the following deaths :— 

Sir Frank Sly, K.C.S.I., formerly Governor of the 
Central Provinces, who took a prominent part in the 
development of agricultural research in India, on July 
1(5, aged sixty-two years. 

Sir George Wills, Bart., president of the Imperial 
Tobacco Company, a munificent benefactor of the 
University of Bristol and of the Bristol Museum and 
Art Gallery, on July 11, aged seventy-four years. 

d Views. 

deal of trouble by the Customs authorities. On hearing 
of Mr. Beebe’s experience, the Association of Scientific 
Workers communicated with the Financial Secretary 
of the Treasury asking, either that special concessions 
should bo granted as a matter of courtesy to ac¬ 
credited scientific workers wishing to introduce such 
films from abroad, or that the Finance Act be so 
amended as to allow for their importation without 
payment of duty. Independently, Captain Ian Fraser 
moved an amendment to the Finance Act of 1925 in 
the House of Commons on July 3 to the same effect. 
No decision has yet been reached, but, replying in 
the'House of Commons to a question put by Sir Harry 
Brittain, the Financial Secretary to the Treasury 
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stated that his attention had been directed to the 
case of *4 distinguished American astronomer being 
subjected to considerable inconvenience and trouble 
in passing through the Customs two cinematograph 
films showing the successive phases of the planet 
Jupiter during its rotation, one for the purpose of 
illustrating a lecture, and the other for presentation 
to the Royal Astronomical Society. Some of the 
difficulties experienced were due to the importation 
of the films in passengers’ baggage, necessitating 
their removal from Victoria to the Endell Street 
bonded film store. In view of this case, however, 
the possibility of shortening the procedure as regards 
films of a non-commercial character was being exam¬ 
ined. Furthermore, the Chancellor of the Exchequer 
had promised that the practicability of an exemption 
for scientific films would be further considered. 

Since the leading article in this week’s issue on 
44 The Origin and Progress of Mankind ” was written, 
we have received Prof. H. F. Osborn’s latest contri¬ 
bution to the discussion on the ancestry of man, an 
article entitled ” The Influence of Bodily Locomotion 
in separating Man from the Monkeys and Apes,” 
in the May number of the Scientific Monthly. By 
quotations from the writings of Darwin, he shows 
how closely that far-seeing naturalist’s views coincide 
with the opinions, based on the vast amount of evi¬ 
dence since accumulated, of “ the highest British 
authority (Sir Arthur Keith) and the highest American 
authority (Dr. W. K. (Gregory),” that man’s descent 
is to be traced to a primitive ape-like form more 
closely mseinbling the chimpanzee than man, but 
less specialised in ape-like habits than the orang. He 
proceeds to analyse the influence of bodily locomotion 
in changing the proportions of arms and legs relatively 
to the body, and in altering the characteristics of 
hands and feet, and is able to group this development 
in a series of ” progressive arboreal stages.” A close 
study of these stages leads him to the conclusion that 
while “ the theory of arboreal ancestry of the human 
type is well established, both by the proportion of 
the limbs and possibly by the inturning of the soles of 
the feet, also to a less degree by the spread of the big 
toe,” yet “ the structure and proportions of the limbs, 
the hands and feet, taken together, do not harmonise 
with the braohiating ape theory, but to my mind 
suggest rather the taking off of the human stock 
from the second progressive arboreal stage, namely, 
arboreo-limb-walking stage.” That is to say, Osborn 
regards the ancestral form of man as belonging to the 
type of creature which, while habitually terrestrial in 
habit, yet sought its food in trees and developed a 
tree-walking habit. “ Derived from this stage, the 
pro-Daw n Man would conserve all the potentiality of 
future application of the hand to flint-making and, 
ultimately, to the arts and industries by which man 
has arisen.” 

Elf jut of the crew of sixteen of the wrecked airship 
Italia have beon rescued, and two, Dr. Malrngren, the 
Swedish meteorologist, and Signor Pomella, an Italian 
engineer, are believed to be dead. Apart from 
General Nobile, who was rescued by a Swedish aero- 
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plane on June 23, the survivors owe their safety to 
the Soviet ice-breaker Krassin, which found them on 
July 12. They include Majors Zappi and Mariano, 
who with Dr. Malrngren had left the wrecked party to 
walk westward tow r ards the relief ships, and Lieut. 
Viglieri, who remained in charge after General Nobile’s 
rescue. There is no news of the six men who were 
carried away in the wreck of the airship, and the likeli¬ 
hood of their being alive is small. It is reported that 
the Krassin w ill continue the search. She has already 
picked up her airmen, who damaged their machine after 
discovering the position of Majors Mariano and Zappi. 
At the time of writing there was no news of Capt. 
Amundsen, Lieut. Dietrichson, and Com. Guilbaud, 
who left Tromso in a seaplane on June 18. It is 
possible that they have found the missing Italians 
and are encamped with them awaiting a ship. Several 
aeroplanes are searching for them. Aeroplanes have 
picked up two men who w'ero trying with dog sledges 
to reach Lieut. Viglieri’s party, and the third member 
of this search party has reached the Braganza safely. 

Some details about General Nobile’s first flight in 
May of this year are given by a Daily News Bulletin 
issued by Science Service of Washington, D.C. The 
aim on that occasion was to explore Nicholas or 
Northern Land, or at any rate to determine its western 
limit. The course of the Italia w T as north of Spits¬ 
bergen and Franz Josef Land, reaching about lat. 82° N. 
in long. 70° E. From there the course was south¬ 
eastward to lat. 79° 10' N., long. 91° 40' E. No new' 
land w as sighted and the western end of Nicholas Land 
was not seen, but the nature of the pack in the vicinity 
of the easternmost position reached is said to have led 
General Nobile to believe that land was not far distant. 
The return course to Spitsbergen was via the north of 
Novaya Zemlya and then across North-East Land. 
The course of the Italia on its way eastward crossed the 
reputed position of Gillis or Giles Island, reported so 
long ago as 1707. No sign of that land was seen. It has, 
however, long been supposed that Gilos’s discovery 
is identical with White Island in about 80° N., and 
that it W'as misplaced at a comparatively recent date. 

The direction of the prevailing wind in the North 
Atlantic is east or north-east above latitude 30° 
and south or south-west below latitude 30°, a fact 
known and applied by sailing-ships since the voyage 
of Columbus. Its importance for trans-Atlantic 
flights is even more vital, as appears from the series 
of successful easterly flights and the disastrous reoord 
of the westerly attempts by the northern route. The 
Italian pilots, Captain Arturo Ferrarin and Major 
del Prete, in their flight starting on July 3 from 
Rome to Brazil, in establishing a new record of 
geographical distance covered in a single stage, no 
doubt took intelligent advantage of the elementary 
principle involved. For strict comparison of these 
geographical flights, an accurate knowledge of the 
velocity of the wind, from point to point during the 
flight, is required, but making full allowance for 
favourable winds, a flight of 8000 kilometres from 
Rome to Brazil is a great teat of skill and endurance, 
and a severe test of engine and aeroplane design. 
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A plea for regional planning in the Lake district, 
with the view of preserving its scenic features, is made 
in a pamphlet entitled “ Safeguarding Lakeland,” by 
Mr. E. J. L. James (Whitehaven News t Ltd., price 1$.). 
The danger that threatens the Lake district is the 
outcome of the use of the motor-car. There, as else¬ 
where, the motor - car leads to ribbons of urban 
growth spreading along the great roads, and to the 
construction of new roads for the same purpose. 
Ill-designed and badly placed houses are liable to 
spoil scenic features, while the straggling and unregu¬ 
lated growth increases the difficulty and cost of 
public services. Mr. James pleads for preparation 
without- delay of a regional plan for the whole of the 
area, and embodies his suggestions in a map which 
shows that such a plan is under way only in the 
southern part of the Lake district, where several 
authorities have it in hand. He discusses at length 
the advantages of such a survey and the urgent need 
of some action if this unique part of England is to be 
preserved. Tt is a proposal wliieh deserves to receive 
wide support. An appendix gives a list of the pro¬ 
perties in the Lake district owned by the National 
Trust. 

Notice lias been recently directed to the valuable 
Benmore estate, situated six miles from Dunoon, on 
the Firth of Clyde, in Argyllshire, by a further gift to 
the nation bv Mr. Harry G. Younger. In 1925, Mr. 
Younger presented the Benmore estate to the Forestry 
Commission on behalf of the nation, reserving the 
mansion house and certain other properties to himself. 
The estate thus donated covers an area of 10,000 
acres and includes considerable areas of woods and 
plantations, containing a variety of conifers, thus 
forming a very valuable centre for the conduct of 
forestry research work. It is also proposed to utilise 
it as a practical training centre for forestry students. 
The latter objects have become practicable by the 
recent gift by Mr. Younger of the mansion house 
and the residue of the estate, with the exception of 
Eckford Rouse, the River Eachaig,and certain villages. 
It is now hoped that the Forestry Commissioners will 
be able to provide accommodation for research workers 
and students on the estate itself. The forestry value 
of Benmore is very considerable ; but it has also 
botanical values of no mean order. Soil, climate, and 
shelter are all excellent, as is well shown in the 
arboretum and gardens, where the owners have 
experimented for more than half a century with a 
variety of exotic timber trees, especially conifers and 
herbaceous plants. The arboretum is said to be the 
largest in Britain ; it is believed that there is a pro¬ 
posal to make Benmore, in time, the national botanic 
garden of Scotland. A memorial to the late Sir 
Isaac Bayley Balfour, of the University of Edinburgh, 
and King’s Botanist in Scotland, has been under 
preparation in Puck’s Glen, A rest house is being 
erected, which will be formally opened to the public 
on the occasion of the visit to Benmore of the British 
Association at the Glasgow meeting in September next. 

An appeal is being made for contributions towards 
the fund to supplement the money which the Trustees 
of the British Museum have been able* out of the 
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moneys supplied by Parliament, to provide for the 
exploration of the deposits in Tanganyika Territory 
and other parts of East Africa containing the fossil 
remains of dinosaurs. The Trustees have been able 
to maintain an expedition for four years, but now* 
find themselves compelled to close it down on Dec. 31, 
unless the present appeal meets with substantial 
success, A beginning was made in 1924- with the 
collection of specimens at Tendaguru, under the 
leadership of Mr. XV. E, Cutler. He was accompanied 
by Mr. L. S. R, Leakey r , who had to return to England 
the following November in order fro resume his studies 
at Cambridge. At his own request, Mr. Cutler con¬ 
tinued the work alone, and unhappily contracted, 
malaria from which he died on Aug. 30, 1925. The 
work was carried on by Mr. F. YV. H. Migood with 
the assistance of Major T. Deacon until the close of 
1920, when they returned to England. Early in 
1927, Dr. John Parkinson was appointed lender, and 
he left for Tendaguru accompanied by Major Deacon. 
During the rains' season in Tanganyika, Dr. Parkinson 
visited various sites in Kenya. He has, unfortunately, 
contracted amcebiosis and has to return to England 
for treatment. Major Deacon has been left in charge 
of the operations at Tendaguru. As the result of the 
expedition upwards of 500 cases of specimens have 
reached the Museum, but there has not been time to 
work out many of the specimens or even to unpack 
them all. The fund for which the appeal is now made 
is under the management of Lord Rothschild, Mr. C. 
Tate Regan, Dr. \V. J ). Lang, and Dr. (1. F. Herbert 
Smith (honorary secretary), to whom contributions 
should be sent at the British Museum (Natural History), 
South Kensington, S.YV.7. 

The following elections to licit Memorial Fellow¬ 
ships for medical research have been mode, the place 
of research being given in brackets :—Senior Fellowships 
(£700 per annum); Fourth year fellows elected to 
Senior Fellowships : Dr. A. S. Parkos (Department of 
Physiology and Biochemistry, University College, 
London), on the proportion of the sexes ; Dr, Honor 
Bridget Foil (partly in laboratories on the Continent 
and in the United Stales), for experimental studies on 
the differentiation and dedifforentiation of animal 
tissues .—Junior Fellowships (£400 per annum) : Dr. 
J. H. Quaatel (The Biochemical Laboratory,University 
of Cambridge), for (1) extension of work on the chem¬ 
istry of bacteria, with special reference (a) to patho¬ 
genic bacteria, (5) to the correlation of variations in 
antigenic properties of bacteria by changes in environ¬ 
ment ; (2) a revision and extension of work on the 
chemistry of complement fixation, attempting to 
define the nature of the complement of blood. Dr. 
P, W. Clutterbuok (The Lister Institute of Preventive 
Medioine), for the continuation of investigations of the 
nature and function of the succinoxydase system of 
musole ; investigation of the enzymic systems con¬ 
cerned in oarbohydrate metabolism (a) by variation 
of the conditions, (6) by separation of the enzymes by 
means of adsorption and similar methods, (c) by isola¬ 
tion and examination of final and intermediate 
products. Mr. B. H. C. Matthews (Physiological 
Laboratory, Cambridge), to study (a) conduction in 
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sensory nerve fibres, with special reference to specific 
* pain 1 fibreH ; (b) the characteristics of sensory end 
organs by observations on action potential recorded 
by means of an oscillograph system invented and made 
by himself, Mr. D. R. McOullagh (Sir William Dunn 
Institute of Biochemistry, University of Cambridge), 
for studies in carbohydrate metabolism, with the view of 
discovering the nature, distribution, and physiological 
significance of this factor and its effects on the alco¬ 
holic and lactic fermentations of glucose by the uni¬ 
cellular organisms, and to study the variations in the 
fat content of muscle under various conditions. Dr. 
W. R, Aykroyd (Lister Institute; also in Newfoundland, 
by personal investigations among settlements and in¬ 
quiries among doctors), for an inquiry into deficiency 
diseases and their relation to diet, to investigate social 
and other factors which may account for the relative 
immunity of women and children to beri-beri in New¬ 
foundland, to see if infantile beri-beri exists there, and 
to determine the relation to diet and vitamins of 
functional stomach disorders widespread among New¬ 
foundlanders. 

Mrs. Walcott has given to the National Academy 
of Sciences, Washington, the sum of 5000 dollars to 
provide an honorarium and medal in memory of her 
husband, the late Dr. Charles Doolittle Walcott. 
The award is to be made every five years from 1932 
onwards to a person of any nationality of either sex, 
between the ages of twenty-one and forty-eight years, 
who shall be deemed to have published important- 
contributions to knowledge of Precambrian life. If 
there appears -to be no worthy candidate at any 
period, the fund shall accumulate to be given at the 
next award. The selection of recipients will be made 
by five trustees, of whom two are to be members of 
the National Academy of Sciences, the third will be 
the Secretary of the Smithsonian Institution, and the 
others will represent the Institute of France and 
the Royal Society of London respeefciveiy. Geologists 
will welcome this valuable encouragement to the con¬ 
tinuation of the important researches of tho late Dr. 
Walcott, to whom we owe the greater part of our 
knowledge of Precambrian life. 

A discovert of considerable interest, announced 
in tho New York Times of July 5, has been made by 
the McCracken-Stoll expedition to the Aleutian Isles. 
At the top of almost unscalable cliffs, which it took 
five hours* hard climbing to reach, the party discovered 
a burial containing the bodies, with funerary furniture, 
of three adults and one child which, owing to climatic 
conditions, had been perfectly preserved. They were 
in a wooden vault fashioned of well-shaped and 
mortised drift logs fastened together by bone nails. 
The vault was lined with well-cured otter skins. All 
the bodies were wrapped, but one, evidently that of 
a person of importance, was more elaborately covered 
than the others, in tanned sea otter skins over a shirt 
of bird skins, with a cere-cloth of skins, and a further 
covering of artistically woven grass fabric* Over all 
was sea lion intestine sewn with animal sinew. The 
upright method of interment, the situation, and the 
possible high antiquity of the remains, make this a 
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find of considerable interest to ethnologists. It may 
indeed be, as Dr, dark Wissler is said to have sug¬ 
gested, a vestige of a migration of Mongoloids, hitherto 
untraced. For discussion of this and other questions 
of moment we must await a further and expert 
examination of the remains. 

The international and dominion delegates to the 
International Conference on Cancer, numbering 110 
and representing eighteen foreign countries and six 
British Dominions, were received by the King at 
Buckingham Palace on Monday, July 16. In replying 
to the address presented by Sir John Bland-Sutton, 
past president of the Royal College of Surgeons and 
president of the Conference, His Majesty welcomed 
the delegates and said : “ This large and distinguished 
assembly is a happy omen for the final sucoess of 
the Campaign, for they will havo opportunity of look¬ 
ing from every angle at this great and complex prob¬ 
lem, of contributing to tho general knowledge any 
light upon the subject gained by individual experience 
and of discussing and comparing tho various practical 
methods for combating the disease. In struggling 
against so powerful and insidious an enemy, there is 
need for the most efficient staff work and the closest 
co-operation between all arms of our forces.*’ Several 
members of the Grand Council of the British Empire 
Cancer Campaign, which convened the Conference, 
were also received by tho King. The remainder of 
the week was devoted mainly to the discussion and 
examination of scientific and technical work on causes 
and cure of cancer. 

The annual report of tho British Institute of 
Philosophical Studies has just been issued in connexion 
with the third annual general meeting held on July 16 
under tho presidency of the Earl of Balfour, The 
chairman of the Council, Prof. L. T, Hobhouse, in a 
foreword on the policy of the Institute, describes 
how special attention has been paid during the past 
year to the question of making the Institute a link 
between philosophic specialists and the general 
public. He maintains that a reasonable statement 
of the problems at issue and their implications is to 
be attempted, rather than a popular exposition of any 
one philosophical research. By way of illustration, 
lie mentions the problem of induction, and he shows 
how it concerns everyone interested in science and 
everyone who accepts scientific authority. Reference 
is also made to the still deeper issue of perception and 
our relation to a reality external to ourselves. Prof. 
Hobhouse believes that, in its ideal, philosophy is 
synthetic, and that the constructions of physios, as of 
other sciences, should be integral to its fullest develop¬ 
ment. The members of the Council are very repre¬ 
sentative of those who are acknowledged authorities 
in various fields, and we welcome the work that the 
Institute is undertaking with regard to the relation of 
philosophy to modem thought and research. The 
membership roll now stands at about 1730, and during 
the past year 331 new members'have been enrolled. 

Thb second session of the Institute of Chemistry of 
the American Chemical Society is being held at 
Evanston, Illinois, on July 23-Aug\ 18. The pro- 
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gramme includes a long list of interesting addresses 
and discussions, and the names of the speakers are 
such as to offer promise of valuable first-hand 
information. Thus, to mention but a few examples, 
Dr. Gustav Egloff will discuss oil emulsions ; Dr. 
C. L. Gabriel, vice-president of the Commercial 
Solvents Corporation, will discuss the large-scale 
fermentation process for producing acetone and 
butyl alcohol; Dr. H. E. Howe will consider “ Chem¬ 
istry in the New Competition" ; and Dr. J. G. 
Lipman will discuss the influence of elements other 
than nitrogen, phosphorus, potassium, and calcium 
in plant nutrition. Of Special interest is a series 
of lectures by Mr. Lloyd Van Doren on the r61e of 
patents in the industrial system, and the drafting of 
specifications and claims. Dr. C. E. K. Mecs will 
give an illustrated lecture on the photographic image. 
Prof. H. N. Holmes will ddiver a course of lectures 
on colloid chemistry, whilst Dr. H. A. Curtis will 
speak on the world nitrogen situation. Prof. B. S. 
Hopkins will direct a course of lectures on the mothods 
of teaching and the content of elementary chemistry 
courses, and will in addition deliver a series of 
addresses on the discovery of the elemonts. Sir 
James Irvine will also take an active part in the 
proceedings. - Between seventy and eighty scientific 
workers, prominent in one or other of the many 
branches of academic or industrial chemistry, are 
contributing their services, so that the success of the 
meetings should be unquestionably assured. The 
Institute held its first session last summer at the 
State College, Pennsylvania. 

The Physical Society held a provincial meeting in 
Bristol on Saturday, July 7, at the invitation of 
I*rof. A. M. Tyndall. This took place in tlio new 
Henry Herbert Wills Physical Laboratory, and was 
attended by more than a hundred physicists fromUTl 
parts of the country. The papers read at the meeting 
consisted of accounts of research work which is now 
being carried out at Bristol on the mobility of ions, 
magnetic properties of crystals, X-ray analysis of 
fatty acids, distribution of photo electrons from a 
nickel crystal, developments of statistical mechanics, 
etc. At the conclusion of the meeting the visitors 
had an opportunity, wliioh was greatly appreciated, 
of inspecting the laboratory and witnessing various 
demonstrations which had been referred to in the 
papers. Prior to the meeting, the party was con¬ 
ducted to the Suspension Bridge, the Downs, Shire- 
hampton, and the Avon Gorge; they also visited 
the main University buildings in Queen’s Road. The 
president of the Society, Dr. W. H. Eocles, in thanking 
Prof. Tyndall, and through him the authorities of the 
University, for their courtesy and hospitality, referred 
to the gifts of the Wills family to the University. He 
expressed the opinion that the new buildings con¬ 
stitute one of the most striking contributions of in¬ 
dustry to learning in the history of Great Britain. 

A national conference on maternity and infant 
welfare was held at the Guildhall, London, on July 4-0, 
under the auspices of the Central Council for Infant 
and Child Welfare. A long session was devoted to 
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discussions on maternal mortality, one of the saddest 
causes of death, which has shown little diminution, 
and averages in Great Britain some 5 deaths of 
mothers per 1000 births. In some European countries, 
notably Holland and Sweden, it is rmich less, being 
less than 3 per 1000. There was a general consensus 
of opinion that a reduction of maternal mortality 
might be obtained by bettor training of nurse- 
mid wives, and by more efficient antenatal supervision 
of expectant mothers, with provision of panols of 
obstetric specialists for the help of practitioners in 
complicated cases. Prof. Beckwith Whitehouse, of 
Birmingham, referred to the low maternal mortality 
rate of 1*3 per 1000 births attained by the Queen’s 
nurses in nearly 50,000 cases during 1927, obtained, 
ho belie vod, by good training of the mid wives, ante¬ 
natal supervision, and surgical cleanliness. Dr. 
Eardley Holland, of London, said that in Sweden, 
where the maternal mortality is 2*5, the medical 
curriculum lasts nine years and the students receive 
four months’ residential training in midwifery, and 
the mid wives two years’ training in a maternity 
hospital. 

The result of the ballot for officers for the year 
1928 29 of the Institution of Electrical Engineers is as 
follows : President, Lieut.-Col. K. Edgcumbe ; Vice - 
president Mr. P. V. H outer. Dr. A. H. Railing ; 
flnn. Treasurer , Lieut.-Col. F. A. Cortez Leigh. 

Recent appointments to the scientific and tech¬ 
nical departments made by the Secretary of State 
for the Colonies include Mr. A. S. Walford, to be 
agriculturist, Jean os School, Kenya Colony, und Mr. 
H. Earnshaw, to be schoolmaster, Agricultural School, 
Nigeria. Mr. M. T. Dawe, who has for some years 
been Commissioner of Lands and Forests, Sierra 
Leone, has been appointed Director of Agriculture, 
Cyprus. 

1>K. G. T. Bennett, Emmanuel (’allege, Cambridge, 
writing with reference to tho letter entitled “ Square 
Roots and the Decimal System ” in Nature of July 7, 
p. 15, states that the square - root and cube-root 
formulae given by Mr. C. E. Wolff are only special 
cases of Newton’s rule for approximating to any root 
of any equation. 

Arising out of Sir J. A. Ewing’s .Tames Forrest 
lecture entitled “ A Century of Inventions,” published 
in Nature of June 16, p. 947, and the subsequent 
correspondence (July 14, p. 50), Mr. E. Wyndham 
Hulme writes stating that the first work which 
mentions the steam engine on its title-page is D* Acre’s 
“ The Elements of Water-Drawing . . . with a philo¬ 
sophical discourse, and a new discovery of drawing 
water out of great deeps by tier.” London [1000], 
Sm. 4to. There were two issues of this work, probably 
in the same year. 

Applications are invited by the Secretaries of 
the Royal Society for the Maokinnoa and Moseley 
research studentships, each tenable for two years, with 
a possible extension, and eaoh of the annual value of 
£300. The Mackinnon studentship is awarded for 
the purpose of furthering natural and physical eoienoe, 
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including geology and astronomy, and original research of Education, Education Oflloes, 215 High Street* 
and investigation in pathology. The Moseley student- Smethwick (Aug. 4). An assistant lecturer and 
ship is awarded for the furtherance of experimental demonstrator in botany at the University College of 
research in pathology, physics, and chemistry, or other South Wales and Monmouthshire—The Registrar, 
branches of science, hut not in pure mathematics, University College, Cardiff (Aug. 4). An assistant 
astronomy, or any branch of science which aims merely lecturer in the Department of Electrical Engineering 
at describing, cataloguing, or systematising, Forms of the University of Birmingham—The Secretary, 
of application, winch must be returned by Oct. 8, University, Birmingham (Aug. 11). A lecturer 
are to be had from the Assistant Secretary of the in physios at Auckland University College, New 
Royal Society, Burlington House, W.l. Zealand—The High Commissioner for New Zealand, 

415 Strand, W.C.2 (Sept. 15); The Registrar, Auek- 

Applications are invited for the following appoint* land University College, New Zealand (Nov. 1), 
ments, on or before the datcN mentioned :—A graduate The Alfred Jones professorship of tropical medicine 
assistant to teach in the Junior Technical School, in the University of Liverpool — The Registrar, 
and senior course evening classes of the Technical University, Liverpool (Oct. 1). A lecturer in agri- 
College, Barrow-in-Furness—The Director of Edu* cultural chemistry and an advisory entomologist, in 
cation, Town Hall, Barrow-in-Furness (July 23). the University of Reading—The Registrar, Uni- 
A graduate assistant master, with special qualitica- versify, Reading. An entomologist for service in 

tions in electrical engineering, to take electrical and India.“ India,” c/o Richardson and Co. ( 2(1 King 

mechanical engineering subjects, and some mathe- Street, St. James’s, 8.W.I. A principal of the 
rnatics, at the Hartford Technical College—The Chadacre Agricultural Institute, near Bury St. 
Principal,Technical College. Hartford, Kent (July 25), Edmunds, Suffolk—The Earl of Iveagh, 11 St. James’s 
An assistant, lecturer and demonstrator in mechanical Square. S.W.l, A senior mathematical master at 
engineering in the Faculty of Engineering of the the Oheadle Hulme School, Cheshire—The Head- 
University of Bristol—The Registrar, Merchant master, (.-beadle Hulme School, Cheshire. An 
Venturers’ Technical College, Bristol (July 26). A aeronautical examiner. Air Ministry, Kidbrooke 
graduate assistant- master for geography at the -The Secretary (I.G.), Air Ministry, Ivingsway, 
Smethwick Junior Technical School—The Director W.C.2. 

Our Astronomical Column. 

Mekccr v a Morning Star. Mercury will reach lions which may have been made of this group will 
its greatest westerly elongation on July 21 (distance show it to have been unusual. There was a much 
from the sun 20°)* During the last ten days of July larger group on the disc at the time, but this was a 
the planet may possibly he glimpsed near the west- considerable distance east of the central meridian, 
north-west horizon at about- 3 h 30 m a.m. The elonga- The sun’s general activity shown by spots has been 
tion is not a very favourable one, as it does not allow- increasing during the last few weeks. 

Mercury to remain above the horizon longer tliau _ . 

about V‘ 30 m before the sun riseH. The twilight is A General C atalogue ok Stellar Parallaxes. 
always very strong at this season of the year, hut the -—Prof, h. Schlesinger, who is recognised as one of 
planet may be glimpsed on very clear mornings of leading authorities on the determination of paral- 

the period "stated by anyone who has fairly good sight laxo » by photography, has brought out a useful 
and looks in the correct direction. On July 29 the general catalogue of the parallaxes of 1870 object*, 
planet's brightness will be equal to - 0-5 mag., wliich bel “8 al1 for which good determinations were to hand 
is about the same as Prooyon, though not so groat at the end of 1924. The probable errors of the results 
as that of Vega, Arcturus, or Capella. The disc of of various observatories have been rediseussed, and 
Mercury is so small that its light usually fluctuates ln general somewhat larger than those given by 

or ‘ twinkles ’ like a fixed star, and this effect is em Jh® observatories themselves. Weighted means were 
hanced by the unsteady vapours floating about at the formed> these being the quantities given in the 

low altitude in which the planet is always observed. catalogue, but individual values for many stars are 

given in the notes, lhere are 23 stars with parallax 

Magnetic Storm and Aurora. — A magnetic storm, greater than 0*2"', and 61 with parallax between 0*1' 
accompanied by a display of the aurora borealis, took and 0*2'. The former is probably not far short of 
place during the night of July 7 and morning of July the actual number, but the latter must be very in- 
8. The magnetic disturbance reached a maximum complete, since we should expect it to be seven times 
between l h and 2 h on July 8, at the time when the the former. The adopted value for Betelgeuse is 
aurora was seen at Greenwich to be at its greatest 0*017' i 0*004' ; that for Arcturus is 0*080' ± 0*005' ; 
intensity. The range in declination registered at the that for Nova Persei (1901) 0*011' ± 0*003', the trigo- 
Greenwich magnetic station at Abingor exceeded nometrical value being practically the same as that 
80', and this range occurred between l h and 2 h on deduced from the light-time of the illumination of the 
July 8. About this time also, the horizontal force surrounding nebula. The reduction from relative to 
and vertical force traces went off the recording sheets, absolute parallax has been applied to the printed 
The ranges of these two elements exceeded 500 y values, except in a few cases, mentioned in the notes, 
during the storm. This magnetic storm is probably The reduction was made by the formulae in Groningen 
the largest recorded at Greenwich since that of May Publications. The parallaxes of Cepheide and clusters 
13-17, 1921 —it is certainly the largest since that of are included in the catalogue ; they are easily picked 

Oct, 15-16, 1926. out, since they extend beyond the third decimal, and 

At the time of this recent storm there was a ore preceded by a string of zeros. Proper motions 
moderate-sized group of sunspots just past the sun’s are given (total amount and position angle)* except 
central meridian. Possibly spectroscopic observe* for the Cepheids and other remote objects. 
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Research Items. 


Man’s Skull in the Light of Evolution.— The 
human skull is a product of evolutionary change, and 
this could not be more clearly shown than by tracing 
in a few clear-out stages the liistory of the elements 
of which it is composed. Ten such stages are dis¬ 
cussed by Dr. W. K. Gregory (Internal, Jour . Ortho - 
dontia , Oral Surgery , and Radiography, vol. 14, 1928). 
He shows how the gradual development of these 
stages is associated with improvements in tho brain, 
enlargements of parts containing the sense organs, 
and modifications of the jaws and teeth, all accom¬ 
panying or accompanied by changos in habits. Each 
and every ono of the twenty-eight bones in the human 
skull is derived from bones present in the skull of 
certain Devonian air-breathing fishes. To the am¬ 
phibians man owes the beginnings of his ear-drum, 
and the changes associated with it ; to tho first 
mamma]-like reptiles his temporal fossa, zygomatic 
arch, and the dominance of the superior maxilla ; 
to the higher mammal-like reptiles, the dominance of 
the dentary bone of the louver jaw, as w r ell as the 
differentiation of his teeth into incisors, canines, 
premolars, and molars. The early mammals simplified 
the masticatory apparatus ; the early primates 
increased the dominance of the eves ; tho early 
anthropoids made the first serious success in shortening 
and deepening the face arid pointed the way to an 
enlarged brtpn and cranium—on their account men 
walk the earth to-day with long faces and swelled 
heads. It is an interesting story made clearer by 
Dr. Gregory’s series of text-figures. 

Noose-traps on the Congo.—S ome remarkable 
traps for catching fruit-eating hats from the northern 
bank of tho lower courses of the Congo around 
Brazzaville and neighbouring districts are described 
and illustrated by Dr. Gerhard Lindblom in Man for 
June. These bats, known to the natives by the name 
of n'gcmbo, come out in swarms after sundown, 
habitually flying through forest glades and the 
depressions in mountain ridges, places which the 
natives accordingly choose as the sites of their traps. 
The trap consists of a framework of which the prin¬ 
cipal element is a long pole guyed with a rope, cross¬ 
pieces serving as rungs of a ladder for arranging the 
snares, Rowh of supple lianas are attached to the 
frame-work with an arrangement of loops attached 
to a slanting pole. These loops serve as pulley blocks 
through which strings run clown to a bottom cross- 
>ieco. By those strings the lianas are raised or 
owered, and the arrangement is such that the lianas 
can be tightened up independently without entangle¬ 
ment, A specially interesting feature is that at the 
junction of the string and liana a bell is fixed which 
rings an alarm when a bat is caught. This bell 
consists of the shells of a large land snail (kodia) or 
of the nuts of the fan palm. The clapper is mado 
of bone or hard wood. The bells of the different 
lianas are of different pitch, so that it is possible to 
distinguish in the dark by which of the lianas the 
catch has been effected. The snare is watched from 
a hut nearby, and the watcher hauls down the catch 
as soon' as the bell sounds in order that the game 
may not be frightened away. The bats aro eaten 
either roasted or boiled. Rites of magic import are 
performed both to secure an abundant catch and to 
scare away evil influence. At the beginning of each 
hunting season it is customary to crush between the 
teeth the skull of the animai first caught and then 
to eat the flesh—evidently a * first-fruit * offering. 

Birds of Brazil,—B irds from Brazil find their 
way perhaps more frequently than birds of any 
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distant land to the museums of Great Britain, an 
indication of their attractiveness, but also of a con¬ 
siderable amount of collecting activity in the country. 
Nevertheless, it is true to say that the knowledge 
which modern ornithology demands of the avifauna 
is very scanty. In spite of the opportunities afforded 
by great variety of altitude, through which climatic 
conditions change from tropical to sub-tropical and 
temperate, scarcely any attempt has been made to 
define in detail the life-zones inhabited by tho birds. 
Ernest G, Holt has made a substantial effort to right 
this omission with reference to the locality of the 
Berra Do Itatiaya {Bull. Amer. Mus. Nat. Hist., 
vol. 57, pp. 251-326). In a period covering four 
months he collected 559 birds, comprising with 
previous records a total of 187 species for the district. 
These ranged almost from sea-level to a height of 
7800 feet* and an analysis of their altitudinal dis¬ 
tribution showed that the tropical zone, embracing 
the foothills, was inhabited by 187 species ; the 
sub-tropical zone, the region of tall trees extending 
roughly from 3000 to 6000 foot, by 62 species ; and 
the temperate zone, the ridges, slopes, and rooky 
peaks above 6000 feet, by 12 species. The apparently 
small number of tropical zone species compared with 
those of the temperate zone, was due to the fact that 
the great bulk of the Berra lies above the tropical 
area. The distribution of each species is discussed. 

Irish Ckphalopods, —The Proceedings of the Royal 
Irish Academy (vol. 38, sect. B, No, 2, 1928) contains 
a description ny Anne L. Massy of 44 Tho Cephalopoda 
of the Irish (’oast.” This is a supplement, to Nienols’ 
list of cephalopoda which was included in his “ List 
of the Marine Molliisea of Ireland” (Proc. R.I.A. (3), 
vol, 5, 1900). This list contained seventeen species 
of cephalopoda. In the present supplement there are 
thirty-two species, most of which have already been 
recorded, but without tho detailed notes now sup]died. 
The commonest Irish cephalopoda are Allote.uthis 
suhulata (Lam.) -- Loti go media L., and Loligo Forbesi 
Stn. The Hclga in forty hauls trawled 1070 speci¬ 
mens of the latter species, and in ten hauls 500 
A llo tenth is wore taken. The author follows Joubin 
in considering the short-tailed form, formerly identi¬ 
fied as Loligo marmorce , as the female of AlloteiUhis 
subidata. The true Loligo marmorce of Verrill, now 
called Alloteuthis media , is apparently not to be 
found in northern European waters. Among other 
rarities, a Rhynehoteuthis larva is described, the name 
apparently only applying to a larval form which 
belongs to the Ommatostrephidce, but to what genus 
it belongs is not known. This larva, taken at 290 
fathoms off County Kerry, measures 3 mm. in length, 
has only the dorsal arms developed, each with one 
sucker, and is possibly identical with one taken by 
the Terra Nova in the North Atlantic, described by 
Massy in 1916. 

• Phosphate and Biltcate Content of Sea AVatkr. 
—In a paper of general scope. Dr. \V. R. G. Atkins 
brings up to date and adds much interesting detail 
to his previous well-known and valuable work (Jour. 
Afar. HioL Assoc., 15, 1 ; 1928). Spring sunshine 
appears to be the important factor in bringing about 
the spring diatom outburst. While the bottom is 
the most important source of phosphate, it’ is re¬ 
generated to some extent throughout the water 
column, and perhaps more rapidly at the surface than 
at intermediate depths. Phosphate may be com¬ 
pletely exhausted in the surface waters in spring. 
Silicate tends to follow the same seasonal variation 
l as phosphate, but differences ooour, which are no 
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doubt correlated with the varying nature of the 
phy to-plankton and its varying demands. Dr. 
Atkins devotes much attention in tins paper to 
technique and possible sources of error, and even for 
this reason alone the paper is important. 

Tit (Off (HIS and Ascaris Egg -counts. — C. Mana- 
lang ( Philippine Jour. Set., vol. 35, No. 1, 1928) 
records observations on the relations between the 
number of ova per gram of formed stool and the 
number of female Trichuria and Ascaris harboured 
by their hosts (man). Trichuria egg - counts were 
made in four clinical and eighteen post-mortem cases, 
and the average number of eggs per gram of random 
stool, reduced to 4 formed basis 1 (using Stoll’s factor of 
1, 2, and 4 for formed, mushy, and diarrbocal stools 
respectively) per female worm from the ca.*cum, 
transverse and sigmoid colon in eases with and 
without intestinal pathology, was 669 and 310 re¬ 
spectively. The number of eggs per gram of stool 
in the cawum per female worm was about equal to 
that in the transverse and sigmoidal stools combined. 
The average number of Ascaris eggs per gram of 
stool (as above) per female was found to be about 
1420 for the five normal cases, and in six eases with 
intestinal pathology about 14t>0. 

RtlARIHiVl.EVHA IN NORTHERN REGIONS. —Dr. C. 
Jan Van Hast gives an account of Rhabdopleura in 
a recent part of 44 Die Tier we It der Nord- und Ostsee ” 
(Lieferung XT, Teil VII, n2, Pterobmnchia). Rhabdo- 
pleura Normann i is the only member of the Ptero- 
branchia found so far in the area described, but it 
has a wide range, occurring in many parts of the 
Atlantic as well as in South Polar regions. It is, 
however, most common in the north near Bergen, 
and in the Shetlands, preferably at fairly great 
depths (100 to 400 metres) although it has been 
found in shallow water of only 5 metres. It is 
usually taken on a stony bottom attached to inollusks, 
ascidians, arid other animals, and is probably much 
more widely distributed than is at present known, as 
it is so easily passed over. 

Chemical Composition of the Whiting.— H. O’ 
Bull (Jour. Afar. Biol. Assoc. , 15, 1 ; 1928) has studied 
this subject with special reference to the changes in 
the liver at different- stages of maturity. The amount 
of fat is low' in the immature fish, but increases with 
age, and reaches its maximum soon after the gonads 
begin to ripen. It then decreases, to reach a minimum 
when the fish arc spent. No significant changes occur 
in the muscle substance. Work of this kind is of 
undoubted value in connexion with the study of 
condition in fish, and might be usefully supplemented 
by a study of the vitamin potency of the liver oil at 
different stages of growth and maturity. 

Scandinavian Phytogeography. — After some 
delay, the results of the International Phytogeo- 
grapliical Excursion to Norway and Sweden in 1925 
nave been published (Verdjfentlichungen des Geo- 
botaniseken Institutes Rubd in Zurich , 4 Heft). 
The interesting discussions during the excursion have 
caused many problems to be viewed at a new angle, 
and many correlations in plant ecology, formerly 
obscure, have been made clear. As we might expect, 
the various papors contributed deal with aspects and 
types of Scandinavian vegetation, though in places 
they are compared with foreign but similar associa¬ 
tions. Papers of general interest in the volume are : 
Some Scandinavian vegetation problems, by Edward 
Riibel ; comparison of the Jiettda associations in 
North Germany and Sweden by Friedrich Markgraf ; 
contributions to our knowledge of the vegetation of 
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the Swedish lakes by Helmut Gains ; the succession 
of plant associations in the Russian peat moors, and 
materials for the comparison of Scandinavian and 
Russian peat moors, by Wladimir Dokturowski ; 
comparative considerations on the plant covering of 
the Scandinavian and Eastern Alps, by Friedrich 
Vierhapper. 

Physical Mats of Great Britain.— The Ordnance 
Survey has published two physical maps (price Is. 6 d. 
each), one of England and Wales, the other of Scot¬ 
land, on a scale of ono to a million. Each sheet is 
about 24 in. x 33 in. The network is a minimum 
error conical projection with I'eetified meridians and 
two standard parallels. The maps are layer tinted 
without contour lines. There are three tints of green 
up to 200 ft,, and above that level browns, red, 
purple, and white. Altogether nine tints have been 
used for altitude. There are submarine contours in 
fathoms with a wide range of blue tints. Rivers and 
lakes and all names of water features are in blue. 
Other names aro in black. Names have been used 
sparingly and confined entirely to physical features. 
The type is small but singularly clear. Numerous 
spot heights are given. The maps aro beautiful 
examples of cartography and graphic and yet precise 
representation of the country. 

Triangulation in East Africa.- A pamphlet, 
compiled by the Colonial Survey Committee and 
published by the Colonial Office, givos in collected 
form the triangulations carried out in East Africa, 
mainly as the work of various boundary commissions 
within the last thirty or forty years. The positions 
on the arc of 30th meridian have been recomputed. 
The data given are from Kenya, Tanganyika, Uganda, 
Nyasaland, and northern Rhodesia. A sketch map 
show's the present state of the triangulation of the 
30th meridian in Africa. Between the Egyptian 
and Uganda arcs is a long stretch which is incom¬ 
plete, and there is another gap between the Uganda 
and Rhodesian arcs. A second sketch map shows 
the stato of East African tri angulations. 

The Japanese Earthquake of 1923. -Prof. A. 
Imamura, in a recent paper (Japanese Journal of 
Astronomy and Geophysics, vol. 5, No. 3 ; 1928), has 
studied the seismic history of the Kwanto district, 
in which the great earthquake of 1923 occurred. 
The earthquake record, which begins with the year 
a.d. 416, shows groat non-local earthquakes occurred 
in nearly the same district in 818 and 1703. Further 
evidence is afforded by the existence of four boaoh- 
lines that are well marked by hundreds of deep 
narrow' holes bored by the bivalve Lithophaga nasuta. 
Prof. Imamura connects the lowest beach-line with 
the earthquake of 1923 and the one above with that 
of 1703. Assuming the constancy of the rate of 
boring of the holes, the interval between the formation 
of the first and third beach-lines would be 1100 years, 
indicating that the latter was probably connected 
with the earthquake of 818. Similarly, the date of 
the fourth earthquake would be about a.d. 33. Thus, 
during the last two thousand years there appear to 
have been four great earthquake periods separated 
by long intervals of quiescence. Lastly, since the 
yearly number of earthquakes felt in Tokyo was 109 
during the years 1903-22, 68 in 1926, and 66 in 1927, 
it is suggested that the Kwanto district is now 
approaching a dormant state that may last for a 
century or more. 

Rock Pressure and Flowing Wells. —The 
Dakota Sandstone in the North Central United 
States is largely dependent for its water supply on 
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wells thought to discharge rainwater that percolated 
underground from the Rocky Mountains. This view 
is now rejected in contributions on the subject by 
W. L. Russell on u The Origin of Artesian Pressure, 1 ’ 
in Economic Geology (vol. 23, pp. 132-57 ; 1928), and 
O. E. Meinzer (ibid,, pp, 262-91). They both conclude 
that the water is discharged from isolated lenticular 
masses of sandstone in clay, and is forced to the 
surface by tho weight of the overlying rocks. Under 
these conditions the future of tho supply is less 
assured than on the theory of hydraulic migration, 
and the importance of maintaining the supply is 
loading to tho proposal for laws to prevent waste. 
This case is of special interest, as the analogy with it 
was tho main support to the theory that tho 11 owing 
wells of East Central Australia are artesian wells, 
This view was rejected by Gregory (“ The Dead Heart 
of Australia,” 1906), who explained their discharge 
as due to rock pressure and to gas pressure due to the 
inflow' of hot plutonic water into the water-bearing 
beds. American opinion is now supporting this inter¬ 
pretation, and Meinzer remarks that no one else 
appreciated the practical importance of rock pressure. 
The diminution in the fiow T of the Australian wells 
which waw predicted on the rock and gas-pressure 
theory has happened, and has led to legislation to 
prevent the increase in the number of the wells or 
the waste of their water. It is now recognised that 
similar legislation is desirable in the United States. 

Pliocene AND Pleistuojcne T ERR aces. A Con¬ 
ference on the correlation of the Pliocene and Pleisto¬ 
cene terraces of north-western Europe hits been 
arranged by the International Geographical Union 
now meeting at Cambridge. Attention has been 
directed to this question by the work of General 
Lamothe and Prof. T)ep6ret. In preparation for this 
discussion a series of papors has been collected on 
Pliocene and Pleistocene terraces, and issued by the 
Commission of the Union dealing with this subject 
(Secretary to the Commission, Univers 'y Museum, 
Oxford). The terraces of the Mediterran 'ail basin, of 
the coasts of Franco and Spain, and of the British 
Isles are discussed, with contributions also on those of 
the Euphrates, Indo-China, Sierra Leone, and South 
Africa. If Prof. Dop6rot be correct, and the terraces 
are due to a general rise and fall of the sea, the 
terraces in different areas should bo at tho same levels. 
Prof. Dop^ret recognises that in parts of the Mediter¬ 
ranean the terraces have been tilted ; but he claims 
that despite such exceptions the bulk of the raised 
terraces are due to the lowering of the sea and not 
to the rise of the land. Tho papers in this report 
show that the terraces are variable both in height 
and distribution. Thus a paper by Dr. Hume and 
O. H. Little points out the absence of modern raised 
beaches along the Egyptian-Mediterranean coast, 
though they are well marked at various levels on the 
Red Sea coast; a paper by Mr. V. A. Eyles shows 
the extent to which the Scottish terraces vary in 
height when followed along tho coast. The nature 
and height of tho terraces are still inadequately known. 
The studies included in the report give much detailed 
and preoise information, and valuable summaries of 
the work that has been done on the coasts both of 
Europe and Africa, 

The Cosmic Rays. —Some new' measurements of 
the cosmic radiation are described by Prof. Millikan 
and Dr. Cameron in the June issue of the Physical 
Review , and are discussed by them in the Proceedings 
of the National Academy of Sciences for the same 
month. Improved experimental methods have been 
used at the Arrowhead and Gem lakes in California, 
and they now find that the absorption curves of the 
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rays in w ater indicate that at least three bands of fre¬ 
quencies are present, with absorption coefficients of 
0*35, 0*08, and 0-04 per metre of water, the last 
corresponding to a wave-length of 8 x 10" # A., or a 
generating potential of 150 million volts. Notlung 
important is present between the softest cosmic band 
and the hardest known gamma rays, and they con¬ 
clude that there are no possible transformations 
capable of yielding rays of this enormous penetrating 
power except those accompanying the building up or 
creation of the abundant elements like helium, oxygen, 
silicon and iron out of hydrogen, or in the case of the 
last two, out of helium. Even then it is necessary to 
assume that the aggregation takes place in a Hingle 
process, and not step by stop, and by using Dr. 
Aston’s recent accurate measurements of atomic 
weights in conjunction with tho Dirac absorption 
formula, they show that the three bands, in order 
of decreasing frequency, agree closely with what 
would be expected on relativity theory from the 
annihilation of maws accompanying the formation of 
magnesium and silicon from hydrogen, oxygon and 
nitrogen from hydrogen, and helium from hydrogen, 
respectively ; a small residual effect may be due to 
iron. “The whole work,” in their opinion, “consti¬ 
tutes very powerful evidence that atom-building 
processes are continually going on, and that each 
event is broadcast in the form of the appropriate 
cosmic ray.” 

Experiments on Transmutation. — In 1907, 
Ramsay found that solutions of copper salts after 
exposure to radium gave spectroscopic evidence of 
the presence of lithium, ami he suggested that trans¬ 
mutation of the copper had occurred. Repetition of 
these experiments by other workers using platinum 
apparatus failed to confirm this result, and it was 
thought that probably the lithium was derived from 
the glass apparatus originally employed. Further 
work on the effect of exposure to radium is described 
by J. N. Friend in the Journal of the Chemical Society 
for May. Barium sulphate, pure silver, and pure gold 
foil were exposed to radium, the spark spectra being 
afterwards examined and compared with those of an 
unoxposed sample of the same material. No change 
was noticed except in the case of the gold, when two 
C calcium lines appeared and tho copper lines of the 
blank became more intense. The experiments were 
repeated, using a silica tube instead of a glass one, but 
without consistent results. The changes in the spectra 
appeared to be due to the presence of impurities 
irregularly distributed in tho original materials. (See 
also Nature, July 14, p. 58.) 

The Heat of Formation of Molecular Hydro¬ 
gen. —The Journal of the American Chemical Society 
for May contains an account of ail attempt made by 
F. R. Bichowsky and L. C. Copeland to determine the 
heat of association of atomic hydrogen by a direct 
calorimetric method. Hydrogen was admitted into 
a discharge tube, where it- w f as partially dissociated 
into atoms, at a known rate of How. It then passed 
through fine holes into a tube containing a platinum 
calorimeter on the surface of which the atomic 
hydrogen was catalytically associated, thus causing 
a rise of temperature. The mathematical theory 
for the rate of effusion of a gas through a small hole, 
previously given by Weido and Bichowsky, was used 
to deduce the percentage dissociation from the 
difference in pressure of the gas before passing 
through tho holes, before and after the discharge. 
The value obtained for the heat of formation of 
molecular hydrogen was 105,000 ± 3500 calories. 
Previous values measured by indirect methods range 
from 90.000 to 107,000 calories. 



112 


NATURE 


[July 21,1928 


The National Physical Laboratory, Teddington. 

Inspection by the Genebal Board. 


Tuesday, June 26, the General Board of the 
National Physical Laboratory made its annual 
inspection of the laboratory. As is customary on this 
occasion, a large number of members of scientific and 
technical institutions, government departments, and 
industrial organisations were invited to he present. 
The visitors were received by Sir Ernest Rutherford, 
president of the Royal Society and chairman of the 
General Board ; Sir Richard Glazebrook, chairman of 
the Executive Committee; and the Lhrector, Sir 
Joseph Petavel. 

Tho activities of the laboratory were well illustrated 
by an extensive programme of exhibits. 

In the Duplex Tunnel a demonstration of wing 
flutter on a full scale light aeroplane wing was given. 
The critical speeds at which flutter occurs have been 
determined in the tunnel and compared with those 
calculated from the measured elastic and inertia con¬ 
stants of the wing with the help of aerodynamic data 
derived by the study of a model wing. 

In one of the seven-foot wind tunnels tests were in 
jmjgress on one of a series of symmetrical Joukowsky 
aerofoils to obtain data on profile drag at high 
Reynolds numbers. The aerofoil was supported 
between two stream-lifted projections fixed to the 
tunnel walls and surrounding the supports, the latter 
being carried through the walls and linked outside to 
the roof balances by a suitable system of levers. 
By keeping the gap betweon the aerofoil and the 
projections as small oh possible, three - dimensional 
flow at the wing tips was minimised. Measurements 
were made of the total force on, and the pressure 
distribution along, the centre section of the aerofoil, 
with the lattorin the position of zero lift. Of interest 
also was a one-fifth scale model of a new projected 
variable density wind tunnel by the use of which it 
is expected that measurements on models of aircraft 
will be rendered more directly comparable with similar 
measurements on full scale machines. The tunnel is 
of the return flow type. To measure the lift or drag, 
a special form of balance has been devised, in which the 
balance arm carries a coil forming the movable 
element of a Kelvin balance. By previous calibration 
the relation between the current through the coil and 
the force on the balance arin can be determined. 
The position of the balance arm is indicated electric¬ 
ally by means of a bridge arrangement, the arms of 
which consist of two small electromagnets spaced on 
opposite sides of tho balance arm and two windings 
on the iron core of a moving coil relay. Any move¬ 
ment of the balance arm disturbs the equilibrium of 
the bridge and produces a deflection of the relay. 

In the Engineering Department apparatus for the 
study of phenomena accompanying fatigue in crystals 
of aluminium and iron was shown. Large single 
crystals of either metal can be subjected to reversed 
direct and torsional stresses, to single blow tensile 
impacts, and to slow cycles of repeated tensile loading. 
X-ray analysis permits the positions of the crystal 
planes with respect to the axis of loading to be deter¬ 
mined, and X-ray spectrographio and photomicro¬ 
graphic examinations at frequent intervals during 
the tests allow the inclinations and nature of the slip 
bands to be determined. 

Another exhibit of interest was apparatus installed 
for the purpose of determining the efficiency of motor¬ 
car transmission gearing. The gear box can float 
freely and the efficiency is determined by measuring 
the reaction of the gear box to the motion of the gear 
train. Apparatus for conducting tests on gear 
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wheels, in which small errors in radial alinement and 
in pitch of teeth are purposely introduced, was also 
shown, together with some of tho gear wheels examined. 
In most of these failure had taken place by fracture 
of a tooth or of teeth near the root and not by abrasion. 

Included in the exhibits of the Metrology Depart¬ 
ment was a new secondary standard barometer 
designed to give an accuracy between those of the 
primary and the working standards. To determine 
the barometric pressure measurement is made, by 
means of a specially designed micrometer, of the 
distance between two contacts. One of those consists 
of a fine platinum wire sealed in the top of the 
barometer tube and dipping in the upper surface of 
the mercury column. The other forms tho lower end 
of the micromotor stem and dips into the lower 
surface of the mercury column. Contact with the 
mercury is indicated electrically, and the mercury 
levels can be adjusted by means of a stainless steel 
plunger supported in an auxiliary tube. 

Apparatus for measuring the friction between 
pivots and jewels was also demonstrated. By moans 
of this apparatus relations between the frictional 
torque and the load can be determined in terms of 
the radii of curvature and the elastic constants of tho 
pivot and the jewel. 

In order to facilitate the rapid melting of small 
charges of metals and alloys, a valve-operated liigh 
frequency furnace has been installed in the Metallurgy 
Department. Two thermionic valves, each capable 
of dissipating two and a half kilowatts at the anode, 
are employed, and are connected to the A.G supply 
in such a way as to permit both halves of the A.C. 
wave to be utilised. The furnace was being used in 
connexion with experimental work to remove oxygen 
from electro-deposited chromium, in which it is found 
in the form of an insoluble oxide. Removal of the 
oxygen is effected by maintaining fragments of the 
metal at about 1400° C. or 1600° C. in the furnace, 
and at the same time passing over them a rapid stream 
of purified hydrogen which is circulated in a closed 
system containing the metal and a purifying train. 

A new type of carbon resistor furnace developed in 
the Department was also on view . The aotion of the 
furnace depends on the contact resistance between a 
number of oar bon pellets contained in a refractory 
and nearly air-tight sheath. The temperatures attain¬ 
able arc limited only by the power of the sheath to 
withstand the heat developed, and it is found that 
the pellets remain unchanged for a considerable period 
of timo even when maintained at temperatures 
approaching 1500° C. 

In the Physics Department an investigation was 
in progress to determine the heat of combustion of 
carbon monoxide at atmospheric pressure. Oxygen 
and carbon monoxide are fed from separate cylinders 
into a special burner fitted in a vacuum walled vessel 
furnished with flow tubes for the continuous circula¬ 
tion of water. The temperature rise of the water is 
measured by means of a pair of differential resistance 
thermometers. The calorimeter is calibrated by 
replacing the flame by a resistance coil in which a 
measured amount of electrical energy is dissipated as 
heat and carried over the cooling tubes by means of a 
stream of oxygen. 

Apparatus for the determination of the thermal 
conductivity of furnace materials was also on view. 
The material under test rests on a metal plate heated 
from beneath by a number of electrical resistors, and 
on its upper surface is mounted a flow calorimeter 
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with guard ring. The rise in temperature of the 
water is measured by means of differential resistance 
thermometers and the temperatures of the upper and 
lower faces of the ejiecijpen are determined by means 
of a number of suitably disposed thermocouples. 

In connexion with an investigation on cola storage, 
a vertical closed-circuit air channel has been developed 
to investigate the laws governing the transfer of heat 
between the air stream and pipes through which 
brine is flowing. The speed of the air is controlled 
and arrangements arc being made to use single pipes 
or batteries of pipes in which a shielding effect comes 
into play. It is hoped to obtain the conditions 
governing the maximum transfer of heat with the 
minimum resistance to air flow. Jt will be possible 
to use either dry or moist air in the channel, and in 
the latter cose to investigate the problems of hoar 
frost deposited on pipes. The presence of hoar frost 
seriously impairs the transference of heat from the air 
to tho pipe. 

A method of determining the acoustical absorbing 
powers of various materials by means of stationary 
waves was demonstrated in the Sound Division. One 
end of a smooth cylindrical tube is closed by a steel 
disc to which the material is cemented, the other 
end being open and facing a loud speaker producing 
a pure note of known pitch. Stationary waves are 
formed in the pipe and the relative intensities of the 
maxima and minima for various materials depend 
tin their absorbing power. Measurements of their 
intensities are effected by means of an exploring 
microphone. 

A recent addition to the Radiology Division con¬ 
sists of a constant voltage generator for X-ray tubes, 
A transformer, the secondary voltage of which is 
100,000, is employed. Full wave rectification is 
obtained by means of four hot-cathode rectifying 
valves, and smoothing is effected by suitably disposed 
condensers and chokes. Power is drawn in at each 
half cycle, and the transformer is not subjected to any 
unidirectional magnetic field. 

An important addition to the equipment of the 
Electrotechnics Department consists of new precision 
current transformers cored with ‘ permalloy.’ By 
means of this alloy of nickel and iron, which has very 
high permeability and very small hysteresis loss at 
very low flux densities, it is possible to obtain currents 
in the secondary closely proportional to and nearly 
180° out of phase with tne current in the primary. 
This is of considerable importance in measurements of 
power in circuits carrying heavy alternating currents. 

A new standard water-cooled tubular resistance 
capable of carrying 7500 amperes has also been con¬ 
structed. In the design of this, the aim has boen to 
make the resistance ho far as possible independent of 
the method of connexion to the external circuit, so 
as not to interfere with the streamline flow of currant. 

In the High Voltage Building was to be seen the 
new power equipment for single, two and three-phase 
high voltage work up to 1,000,000 volts, together 
with apparatus developed for this work. Mention 
may be made of a new shielded parallel-plate air 
condenser of zero phase angle. Three plates are used, 
the centre one being the high voltage plate and the 
two outer ones being earthed. To avoid corona 
effects, the edges of the plates are curved, the degree 
of curvature being so adjusted that the potential 
gradient round the edges is not greatly in excess of 
that between the plates. 

Among the exhibits in the Electric Standards 
Division was a screened bridge for the measurements 
of inductance, capacitance, and effective resistance at 
radio-frequencies. It is essentially a Sobering bridge, 
consisting of two equal resistance arms and two 
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capacity arms, one of the latter being the unit under 
test. The bridge is balanced by means of variable 
condensers shunting each resistance arm. The 
complete apparatus consists of the bridge proper, a 
local source of radio-frequency supply to the bridge, 
a screoned detector and amplifier, and a local Hcroencd 
oscillatorto heterodyne the oscillations from the bridge. 

Of interest also was apparatus for the study of the 
vibrations of quartz oscillators. Interference patterns 
are obtained when monochromatic light is reflected 
from the flat polished surface of the crystal after 
previous transmission through an optical flat. Any 
vibration of the crystal leads to blurring, except at 
the nodes, where the appearance of the interference 
bands remains unaltered. 

The Wireless Division exhibited a new portable 
self-contained transmitter for use with wireless 
direction finders. It is operated by a 12-volt battery, 
the anode voltage of 300 volts being supplied by a 
generator operated by the battery. An Eceles two- 
valve circuit with interchangeable coils for wave¬ 
lengths from 30 metres upwards is used. A portable 
mast, adapted for mounting on a motor-car, completes 
the equipment. A small laboratory short-wave trans¬ 
mitter for wave -lengths of 5 metros and upwards has 
been developed for the study of wave propagation. 
In this oscillator two valvos are arranged on tho 
‘ push-pull ’ principle with variable capacity coupling 
between the anode and grid coils. 

The efficiency of light wells in building blocks is a 
matter of considerable importance in illuminating 
engineering, and a model light well has been con¬ 
structed in tho Photometry Division to permit such 
determinations to be made. The breadth and depth 
of the well are fixed, and seven different-sized sky 
openings can be provided by adjusting the sizes of 
the other two walls. A number of selected points 
are taken in the middle vertical line of one of these 
walls, and at each point tho ratio of the illumination 
on the wall to that falling on the sky opening of the 
well is determined. By this means wells of different 
size and using paint of varying reflection factor can 
be directly compared. An artificial sky is provided 
in order to approximate to actual conditions, and the 
well is fitted with a rnatt black floor. 

Mention should also bo made of a precision illumina¬ 
tion photometer of the Macbeth type. This embodies 
the usual Lummer-Brodhun photometer head, and is 
fitted with internal screens between the head and the 
comparison window to minimise tho effect of stray 
light from the tubo walls. The comparison lamp is 
enclosed in a small whitened chamber equipped with 
a window, in order to eliminate errors duo to internal 
reflection in the comparison lamp bulb. The instru¬ 
ment operates on the inverse square principle, and 
its constant can bo varied by tho insertion of stops in 
front of tho translucent window. Precise control of 
the comparison lamp current, an important item, is 

rovided by including the lamp in a Wheatstone 

ridge circuit, of which it forms one arm. 

In the William Fronde Tank a self-propelled model 
of a merchant ship was run at intervals through a 
aeries of regular waves. The model, which was 
electrically driven, was fitted with self-recording 
mechanism, by means of which the propeller thrust, 
torque, revolutions, and time were automatically 
determined, while in the main carriage generally 
used for towing models, the pitching and rolling of 
the vessel could be recorded by means of a lever 
system operating suitable recording mechanism, once 
the speeds of the model and the carriage had been 
synchronised. Tho work forms part of a research on 
the influence of waves on the resistance and propulsion 
of ships. 
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The Empire Marketing Board and 
Scientific Research. 

THE Bacon rl report of the Empire Marketing 
Board, covering the period May 1927-May 
1928, which has just been published by H.M. 
Stationery Office (price I*.), is a further indication of 
the importance which the Home Government now 
attaches to scientific! research in connexion with the 
development of the resources of the Empire. The 
Empire Marketing Board was established in 1926 for 
“ the furtherance of the marketing of Empire produce 
in the United Kingdom,” and realised from the first 
that suecoHH depended largely Upon the support given 
to scientific research and economic investigations and 
their extension to new fields. In last year’s report 
the Board could only indicate its first approaches to 
the network of problems with which it was faced. 
Its tentative policy had still to be endorsed by the 
British overseas governments. It had still to stimu¬ 
late those governments to create the necessary local 
machinery for the co-ordination of research and the 
application of newly won knowledge to the better 
production and marketing of Empire crops. 

Tn the present report the Board is able to record 
substantial progress, and while it is true that the 
greater proportion of its grants for research is still 
being made to institutions in Great Britain—because 
their comparatively advanced stage of development 
fits them for undertaking research work of general 
application—in the past twelve months it has been 
able to extend its grants to other countries and 
to now fields of science. The Imperial Agricultural 
Research Conference assisted the Board in this 
direction. 

Details are given in an appendix to the report of the 
new schemes which the Empire Marketing Board is 
committed to support. Provision has been made for 
a grant of £22,000 per annum towards the cost of a 
Colonial Advisory Council of Agriculture and Animal 
Health, and the formation of a Colonial Agricultural 
Sorvico with a specialist wing for research work and an 
agricultural wing for administrative work, conditional 
upon five times this sum being provided by colonial 
governments. A capital sum of £18,500 has been 
provided for chartering and equipping two trawlers to 
carry out investigations, under actual sea conditions, 
into the handling of fish at sea with the object of 
improving methods of preservation. A new station is 
being erected at East Mailing for cold storage experi¬ 
ments on a semi-commercial scale in connexion with 
fruit. £30,000 is to be expended on adequate accom¬ 
modation for the Department of Entomology at the 
Natural History Museum, and £12,000 on the erection 
of a new building to house the Imperial Bureau of 
Mycology upon a site which will enable it to retain its 
close connexion with the Royal Botanic Gardens at 
Kew. The government of Southern Rhodesia is now 
a participant in the scheme for the investigation into 
the mineral content of natural pastures, with special 
reference to soil deficiencies and their effect on the 
growth and strength of live-stock. The Ontario 
Agricultural Colloge at Guelph is receiving a grant on 
a pound for pound basis for poultry research, A 
Plant Breeding and Seed Research Station is being 
established at Palmerston North in New Zealand. 
The government of Sierra Leone is being assisted to 
establish an experimental fruit farm in connexion 
with bananas and grape-fruit, and the Fiji govern¬ 
ment is being encouraged to undertake an investi¬ 
gation aiming at the improvement of methods of 
cultivation, handling, drying, and grading of copra. 

Among other new projects for which grants have 
been mode are : a geophysical survey of certain areas 
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in Australia ; the Great Barrier Reef Expedition ; 
researches into the fundamental problems of sheep - 
breeding and determination of effective standards of 
raw wool to be carried out at the Animal Breeding 
Research Department, Edinburgh, and the Research 
Association for the Woollen and Worsted industries, 
Leeds ; an investigation into the nature of the 
variations in the vitamin content of ood-liver oils. 
The Empire Marketing Board is to be warmly con¬ 
gratulated on the manner in which it has disbursed 
its funds for the past two years. 


University and Educational Intelligence. 

Manchester. The following appointments have 
been made in the Faculty of Technology : Mr. H. V. 
Lowry to be lecturer in mathematics ; Mr. Thomas 
Be van to be lecturer in mechanical engineering ; 
Mr. Horace Spibev to be assistant lecturer in spinning ; 
Mr. N. W. Coe to be assistant lecturer in mechanical 
engineering. 


Mr. F. H. Reid, formerly of Northampton Poly¬ 
technic and now head of the Engineering Department 
at Sunderland Technical College, has been appointed 
head of the Engineering and Building Trades Depart¬ 
ment of the Borough Polytechnic, London, S.E.l. 
He will succeed Mr. G. E. Drayeott, who is retiring 
at the close of tho current session after thirty-one 
years in south London. 

The Governors of Loughborough College, Leicester¬ 
shire, invite applications for the award of live open 
scholarsliips in tho faculty of engineering, each of 
the annual value of £75. The scholarships are open 
to British subjects situate in any part of tho Empire, 
and are tenable at Loughborough College for the 
period of the full diploma course. Further particulars 
and application forms may be obtained from tho 
College Registrar, to whom all forms of application 
must be returned not later than Mar. 28, 1929. 

A new publication, Wessex, is not, as its name 
might imply, to deal at large with the area denoted 
by the name of the old Saxon kingdom resuscitated, 
by Thomas Hardy. It is “an annual record of the 
movement for a University of Wessex based on 
University College, Southampton.” It has been 
produced by members of the staff, students and friends 
of the College, and in part is devoted to descriptive 
accounts of the work of its academic departments. 
Tho groater part of the first number, however, is 
taken up by articles of a more general interest, some, 
but not all, of a local flavour. While Mr. O. G. S. 
Crawford deals with “ Wessex,” for example, Sir 
Mark Hunter discusses the ending of Shakespearian 
tragedy and Prof. E. W. Pritchett reproduces a lecture 
on Faust, Two subjects, however, inevitably loom 
large, one the movement for a University of Wessex, 
on which Dr. C. G. Montefiore and Principal Vickers 
write, and the other Thomas Hardy, who was himself 
keenly interested in the movement. His life, work, 
and influence are here considered from many sides in 
a number of articles by personal friends and others. 
In the appeal for funds for the University, it is stated 
that a sum of somewhere about half a million will be re¬ 
quired to provide building, equipment, and endowment 
—a very moderate sum when everything is taken into 
consideration and having in view the objeots which it 
will be possible to achieve in an area which, at present, 
is but poorly served intellectually. Appeals to the 
purse of the public are numerous, but few are more 
worthy of support or more likely to repay the generous 
benefactor than this need of Wessex. 
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Calendar of Customs and Festivals. 

July 23 . 

The Death of St. Bridget, —On the eve of St, 
Bridget every farmer’s wife in Ireland made a cake 
called ‘ Bairinbreac,’ and the neighbours were invited 
to a feast. The custom has been compared to that 
of the Hebrew women of burning incense, pouring 
out drink offerings, and offering cakes baked with 
their own hands to a female deity. Certain clay cakes 
of various forms recently found in the excavations 
at Beisan are conjectured to be such offerings in their 
ceremonial guise. 

July 24 . 

St. Marv Magdalen,- It was usually a part of 
the marriage contract among the peasants of Provence 
that a husband should visit the shrine of St. Mary 
Magdalene in the Grotto of St. Beaumo, near Marseilles, 
with his wife in the first year of marriage, and even 
if the visit wore not stipulated, neglect was a slight 
on the wife. A visit to a prehistoric monument, a 
shrine, or in Ireland a saint’s •• bed,” is a widespread 
cure or jireventive of barrenness. 

St. Declan (fifth-sixth centuries). Bishop of 
Ardmore and Patron of Docies, reputed, but probably 
incorrectly, to havo been a disciple of St. Patrick. 
At his birth a globe of fire blazod on the house in 
which ho was born. At one time he and his com¬ 
panion wore borne in a magic boat which crossed the 
sea without sail or oar. Not only were his black 
(? iron) boll, which had been sent from heaven, and 
his vestments conveyed over sea on a floating rock, 
but this rock procedod his ship as a guide to Ardmore, 
where it floated ashore and afterwards served as one 
of the objects in his cult. On one occasion as many 
as eleven hundred persons crawled under it on his 
feast day to be cured of diseases and especially pains 
in the back. The pilgrims then washed in and drank 
of his woll, and finally carried away a handful of the 
earth from his grave, to which magical properties 
wore attributed. 

St. Beoc, Mobukog, or Dobheoci, especially 
associated with the Island of Saints in Lough Derg, 
whore was St. Patrick’s Purgatory, a cave, entrants 
to which suffered grievous pain, but saw wondrous 
visions. Monuments such as St. Patrick’s Bed and 
St. Beoc’s Seat, as well as popular pilgrimages 
attended by large numbers, point to an early cult. 
St. Patrick’s Purgatory was specially mentioned in 
the legislation under Queen Anne suppressing well- 
worship and similar customs. Similar caves are 
frequently mentioned, for example, that in which 
Grania and Dermod took refuge, on the Hill of 
Howth, and the one at Baltinglass in which Croghan 
disappeared. The references are to the characteristic¬ 
ally Irish underground structures known as aouUrrains. 

St. Christina, a maiden of Tyre, aged eleven, 
whose father Urbanus enclosed her in a high tower in 
which he placed gold and silver gods and twelve 
servant maids in order that she might consume her 
time in worship and be free from the attention of 
ardent lovers. But she came to adore the god of the 
heaven she could see through her windows. An angel 
from heaven bade her not to fear, made the sign of 
the oross on her forehead, and left with her a loaf 
of white bread. A similar story is told of Asenath, 
daughter of Potiphar, high priest of On, who, despising 
all men, lived in a high tower, worshipping her gods 
of gold and silver until she saw Joseph, who taught 
her of the true God. 
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The story of the maiden who is shut in a high tower 
to preserve her from the attention of undesirable 
lovers is familiar in the folk-lore of many countries. 
The lover reaches the maiden finally by scaling the 
tower, or sometimes in the shape of a dove or an 
eagle. Zeus visited Danae as a shower of gold. 
Sometimes the damsel is impregnated by a ray of the 
sun, just as Christina’s angel came from heaven. The 
mention of the Hun connects the Btory with the well- 
known primitive custom of confining girls at puberty 
in darkened huts or veiling them from the rays of 
the sun. 

July 25 . 

St. James.— In the “ Manualo ad Usum Sarum ” of 
1555, a blessing on the new apples is proscribed ftir 
this day in a formula which refers to the punishment 
which followed the eating of the forbidden fruit by 
our first parents, and asks that l>y this solemn cere¬ 
mony we may he enabled to oat of the fruits of the 
earth without harm. The priest is then to asperge 
the apples with holy water. 

The blessing or purification of the apples is not 
solely due to a primitive fear of doing anything for 
the first time. Both the sin of the forbidden fruit 
and the blessing are connected with the breaking of 
a taboo. The ceremony is intended to divert the 
consequences which in the Bible story are made to 
follow the infraction of the taboo. New crops are 
full of spiritual influence which may be, or indeed is, 
harmful to man. They must not be touched until they 
havo boon rendored harmless. Either they represent 
the deity of the crop himself or they lie so peculiarly 
in his province as to be sacrosanct until he has been 
propitiated. The taboo is removed by a sacrificial 
meal of the worshippers or, when the personality 
of the god has been dissociated from the material 
crop, by libations and offerings or by a purificatory 
ceromony. This is the idea underlying all first-fruit 
offerings, harvest thanksgivings, and purificatory or 
dedicatory ceremonies. While the rogation ceremony 
renews and builds up the spirit or power of the deity 
in the fields and the crops, the harvest festival, in 
one aspect at least, breaks it down. 

The popular cult of St. James at the famous shrine 
of St. Iago de Compostella in Spain appears to be 
a survival of a pagan cult associated with the 
rehistoric monuments in the neighbourhood. St, 
ames is also associated with the cult of Our Lady of 
the Pillar at Saragossa, whose imago is said to have 
been set up by him. This may indicate what was 
once a joint male and female cult. 

July 27 . 

The Seven Sleepers, who, suffering persecution 
under Decius, were walled up in a cave and awakened 
372 years (actually 180 years) after under Theodosius. 
There are many versions of this story current in 
medieval times, in some of which the pagan origin is 
clear. William of Malmesbury records a belief that 
the sleepers turn on their Bides when sorrow threatens, 

July 28 . 

St. Samson of Dol, in Brittany, a Welsh saint who 
spent some considerable part of his life in Armorica. 
His anger at finding Bretons dancing around a stone 
pillar on a hill, even when he was told by their chief 
that they were not practising magic, but amusing 
themselves, indicates the importance of the stone 
monument as the centre of pagan cults in early 
Christian times. The saint marked a atone near by 
with a cross, a frequent method of dealing with S sucn 
cult ■ objects. A variant places this incident in 
Cornwall. 
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Societies and Academies. 

London. 

Optical Society, June 14.—T. Y. Baker : The errors 
of a reflecting prism. A prism with two reflecting 
fades designed to fulfil a particular purpose in ari 
optical instrument gives rise to errors due to (a) in¬ 
accuracy of manufacture, and (6) inaccuracy in 
mounting the prism in the instrument. The effects 
of these errors are investigated.—W. D. Wright : 
A trichromatic colorimeter with spectral primaries. 
A spectrometer system is used in which two spectra 
are formed from the same source. From one, three 
portions to act as primaries are reflected back through 
part of the dispersing system, so that the mixing of 
the three radiations is effected by neutralising the 
prismatic dispersion by which the colours were first 
separated. From the other, the test colour and a 
desaturating colour are soloetod and mixed in a 
similar manner, and the composite beams are then 
brought into a simple bipartite field. The Max¬ 
wellian method of observing the field of view has been 
adopted without the introduction of rotating parts 
into the system, and special precautions have been 
taken to remove stray light.—T. Smith : (1) The 

theory of aplanatic surfaces. The necessary and 
sufficient condition that an optical system should 
have a pair of aplanatic surfaces is that the eikonai 
of the system can be expressed as a homogeneous 
function of the first order in three variables. Methods 
are given for finding the equations of these surfaces 
when the eikonai is given and for finding the eikonai 
when the surfaces are given. In general, only one 
pair of aplanatic surfaces is possible, but in spheric¬ 
ally symmetrical systems two pairs are found. (2) 
The primordial coefficients of asymmetrical lenses. 
An easily calculable system of sixteen magnitudes is 
constructed for the representation of the properties 
of asymmetrical lenses. All equations are expressed 
in matrix form and an account of the elementary 
properties of matrices is included. (3) Note on the 
use of lenses in series for sight-testing. The series 
arrangement enables a small number of lenses to be 
combined to give tho correction for any regular 
defect of form. In goneral, effective powers are not 
simply additive, but under certain conditions the 
error made in regarding them as additive becomes 
small. With incorrect arrangements serious errors 
may bo made. 

Royal Meteorological Society, June 20. J. Edmund 
Clark, I. D. Margary, R. Marshall, and C. J. P. Cave: 
Report on the phonological observations in the British 
Isles, December 1926 to November 1927. As fre¬ 
quently of late, early warmth, inducing also early 
bloom on fruit trees, was precursor of destructive 
cold spells in April, May, and even early June, when 
sunless drought prevailed as well. Then followed a 
wet, cool, sunless summer. On all coasts the sea was 
coldest in February, warmost in August; in the west 
and south colder in May than November. The mean 
flowering date was actually early, though after May 
practically all were late. The early migrants, on the 
other hand, were retarded two days; the later were a 
day early. Tho final results for farming were bad; in 
many parts, especially in north-east Scotland, dis¬ 
astrous. Only apples and raspberries gave a good 
fruit crop, but the exceptional wet coolness gave a 
wealth of herbaceous blossom, October was the only 
redeeming feature in the latter half of the year.— 
C. K. M. Douglas : On the relation between tempera¬ 
ture changes and wind structure in the upper atmo¬ 
sphere. (Mem. No. 7, vol. 1.) Assuming that the 
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wind velocity is * geostrophic, 1 it is known that the 
horizontal gradients of temperature in the free air 
can be deduced from the variation of wind with 
height at a given time, and the temperature changes 
due to purely horizontal movements readily follow. 
A comparison is made between the temperature 
changes thus calculated and temperature changes 
observed during the years 1920-26 inclusive. The 
correlation between observed and theoretical changes 
is a little less than 0*5, both for 6-hour and 24-hour 
time-intervals, but is higher for large temjnsrature 
changes,- R. M, Poulter : Simple formulae for com¬ 
puting relative humidity. Formula 4 are given for the 
calculation of relative humidity from readings of dry 
and wot bulb thermometers without reference to 
tables. For air temperatures around 60° F, the 
‘ relative dryness ’ of the air is given by 

1000 depression of the wet bulb 
3 dry bulb reading 

Tho required relative humidity is given by sub¬ 
tracting this * dryness ’ figure from 100. Slight modi¬ 
fications of tho factor J 000/3 provide for a range from 
bolow freezing point to about 120' J F. Tho formula 
can be adapted to Centigrade readings simply by 
adding 17-8 to the dry bulb reading before making 
the computation. 

Dublin. 

Royal Irish Academy, June 25.—E. T. S. Walton : 
On the motion of vortices near a circular cylinder in a 
stream of liquid. The cases of a single vortex and also 
of a symmetrically placed vortex pair near a circular 
cylinder in a stream of liquid are investigated. The 
equations of the paths of the vortices are given and 
their nature discussed. —J. Doyle and P. Clinch : (1) 
Further notes on the metabolism of oonifer leaves. Tho 
groups of the Coniforales are characterised by definite 
pH values; Abietineas, Taxodine®, and Arau¬ 
caria©® about 3-7, Cupressine® and Taxaee®, as a 
whole, about 5*1. Sciadopitys is an interesting 
exception in its group. No further relation could be 
established between pH and water-soluble pentosan 
content. The only oxidising enzyme demonstrable 
was peroxidase, which seems always present although 
sometimes masked by an inhibitor, the nature of which 
lias to be analysed. It fades on standing and, though 
associated with tannin-like substances, seems of ft 
different nature. Autoxidisable substances yielding 
peroxidos arc present, their oxidation being normally 
inhibited by tannins. (2) The catalase content of 
oonifer leaves, with notes on its measurement. 
Tho catalase activity of a number of conifers 
shows a low summer level, rising to a maximum 
in December and January, and falling again in 
spring. These findings are directly contrary to 
those reported by Burge. The wide individual and 
seasonal variations lend no support to the use of 
catalase as an index of respiratory activity, although 
the seasonal variations correspond closely to seasonal 
variations in starch content already reported. A 
method is described in which the initial rate of a 
catalase reaction can be measured and fast reactions 
followed. The initial rate is proportional to catalase 
concentration over a wide range, and is proportional 
to peroxide concentration when dilute, becoming 
steady with increasing concentration. There is a 
latent period which varies both with catalase and 
peroxide concentration. Both at 20° C. and 30° C., 
variations in the early course of the action seem 
constant. The initial rate is fast, falls off rapidly, 
increases again, remaining steady for some time, once 
more falling off in the normal manner of an enzyme 
action. 
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Edinburgh. 

Royal Society, July 2.—J. R. Wilton: The lattice 
points of a circle. A great deal of interest has of late 
years centred round the arithmetical function r(?i ), 
defined as the number of integer solutions of the 
equation p % + —n, so that, for example, r(l)-4, 

the four solutions being (0, + 1) and ( + 1, 0). In the 
great majority of cases the problems considered have 
been connected with the sum-function 

1*1 

/?, (x)- X r ( n ) 

n =» l 

which is evidently equal to the number of lattice 
points (i.e, points with integer co-ordinates) within 
and on the circle of radius y/x f but excluding tho 
centre (the origin). In the present paper a new 
formula is formed for the function I?, (x),—H. W. 
Turnbull and J. Williamson : The invariant theory 
of the quaternary quadratic complex (Part 2). The 
complete system. This communication illustrates 
methods proposed in tho earlier part, by giving a list 
from which all possible invariants can be constructed. 

Copenhagen. 

Royal Danish Academy of Science and Letters, Jan. 
20.— C. G. Joh. Petersen : Horne biological principles. 
The true biology may, beside the mechanistic view¬ 
point, use the * whole ’ in the provisional description. 
The physical qualities of the organisms do not belong 
to true biology but to psychology (r. Nature, July 14, 

p. 68). 

Feb. 17. Jakob Nielsen : The fixed point- problem 
in tho representation of closed planes. Constant 
representation of pianos of order 0 or 1 can be con¬ 
ceived as generalisations of analytical transformations, 
and tho same applies to the related fixed point problem. 
For planes of higher order, this is no longer true, 
since the problem can at present only be stated from 
the topological viewpoint. Tho treatment is con¬ 
nected with fundamental problems of group-theory. 

Rome. 

Royal National Academy of the Lincei, Mar. 4. — 
L. Tonelli : The definition of the function of two 
variables with limited variation. In recent communi¬ 
cations, Nalli arid Androoii Imvo treated of the 
definition of tho area of a surface, and have arrived 
at a definition of a pair of functions of two variables 
with limited variation. Moreover, by applying the 
general results obtained to the surface given in the 
form z they deduce a definition of the function 

of two variables with limited variation. The relation 
of such a definition to that given by the author two 
years ago is now considered.— U. Cisotti: An interpreta¬ 
tion expressive of the conditions of Saint-Venant on 
infinitesimal variations,—N. Parravano ancl G. Mal- 
quori; The reduction of silver sulphide by moans of 
carbon. The method recently used for the study of 
the equilibrium between sulphur and molybdenum 
trisulphide is now applied to measure of the pressure 
of carbon disulphide corresponding with the reaction 
2Ag 2 S + C “4Ag + CS 8 at 1015° and 1050°.—L. Rolla 
and L. Fernandes: Fractionation of neodymium- 
samarium mixtures. Crystallisation of the double 
nitrates formed with magnesium and with manganese 
furnishes on excellent method for the separation and 
purification of neodymium from samarium and vice 
versa.— A. Russo : The varying chromosomic equip¬ 
ment of the cells of Metazoa in relation to sex and the 
difference in category between mixed individuals and 
pure gametes in Cryptochilum echini . In metazoa, with 
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a greater amount of nuclear substance, determined by 
the presence of a chromosome or of several differential 
chromosomes, there corresponds the development of a 
female individual, whereas with less nuclear-matter, 
depending on the lack or smallness of these chromo¬ 
somes, there corresponds a male individual. Simi¬ 
larly, in Cryptochilum the difference in quantity of 
nuclear substances between the individuals of the 
two categories is the index of their different nature, 
only that it is determined during the conjugation of 
the gametes, since ono-fourtli of the micro-nucleus 
of the gamoto A migrates to the gamete B t where 
a. third mitosis takes place to furnish the mixed 
individual B with two nuclei, which are equal to one- 
half of those of tho mixed individual A. —P. Nalli: 
The parallelism of Levi-Civita and certain possible 
extensions.--L. Fantappifc : The linear functionals 
of the functions of two complex variables (2).—L. 
Martinozzi : A new model of condensation hygro¬ 
meter. Ranzi has directed attention to a source of 
error affecting hygrometric measurements made with 
condensation hygrometers of the types devised by 
Regnault, Chistoni, and others, in which the cooling 
is attained by evaporation of ether in the vessel 
containing the thermometer bulb. No matter what 
precautions are taken, the temperature of tho bright 
surface may differ from that of the thermometer bulb 
by as much as 1 ° C. Such error may be avoided by 
making the thermometric body identical with the 
wall on which tho dew is deposited. In the instru¬ 
ment devised by the author, the thermometer body 
consists of a bimetallic strip of silver and invar steel 
arranged cylindrieally. One edge of the strip 
along a generatrix of the cylinder is fixed to a vortical 
aluminium column, while to the free edge is fastened 
by means of screws a rod, which, by a system of lovers 
like that used in registering apparatus, moves a long 
index over a scale.— G. Todesco : A now method for 
observing very Hinall double refraction. A highly 
sensitive method for observing slight double refraction 
of accidental, magnetic, or electrical origin is based on 
the use of a photo-electric cell, arranged to receive 
the light which, by interposition of the doubly re¬ 
fracting body between two crossed Nicols. emerges 
from the analysing Nicol. The use of such a cell not 
only renders it possible, owing to a convenient system 
of amplification, to detect extremely small variations 
in luminous intensity, but also removes the causes of 
error and uncertainty involved in naked eye moth or Is, 
and gives a numerical result (galvanometer reading).- 
M. Pierucci : Influence of the electric charge on tho 
conductivity of a metallic film.— G. Natta and M. 
Freri : X-ray analysis and crystalline structure of 
cadmium-silver alloys (3). Investigat ion of cadmium- 
silver alloys, rapidly solidified and tempered by the 
powdor method, reveals a region of a-solid solutions 
of cadmium in silver, having the lattice of the latter, 
but deformod regularly according to Vegard’s law up 
to 35 per cent of cadmium. The a-phase occurs in 
alloys with 0-45 per cent of cadmium, and the side 
of the elementary cell increases from 4-07 to 4*15 A. 
A compound AgCd exists, w'hich has a body-centred 
cubic lattice ami forms with the components p-solid 
solutions, these being present in alloys with 47-55 
per cent of cadmium ; the elementary cell has a side 
increasing from 3 32 to 3*34 A., and contains one 
molecule, the calculated density being 9*07 to 9*82. 
Alloys with 55 to 65 per cent of cadmium arc composed 
of solid solutions of a new phase of complex structure 
similar to the body-centred ; the elementary cubic 
cell of side 0*96 A. contains 52 atoms, i.e. 4 molecules 
of the compound Ag a Cd s . With 65-95 per cent of 
cadmium, a simple compact hexagonal structure 
appears, the side varying from 3*04 to 3*09 A., and 
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tho value of c : a being 1 *58 ; these are perfect solid 
solutions of cadmium and silver in AgCd a . Alloys 
with 95-100 per cent of cadmium are solid solutions 
of silver in cadmium, and have the lattice of the latter. 
The compound AgCd is dimorphous and is trans¬ 
formed below 420° into a compact hexagonal modi¬ 
fication with r:a=l*62 and a— 3 01 A.—G. Scagli- 
arini and E. Brasi : Additive compounds of halides of 
divalent metals with organic bases (5). Six com¬ 
pounds of mercuric halides with hexamethylene¬ 
tetramine have boon prepared.—Giambattista Dal 
Piaz : The geology of the Grivola group. G, Cotronei : 
Factors of morphogenesis in successive times of 
development.— E. Benedetti : Experiments on the 
amplification and detection of bio-electric currents by 
the use of thermionic valves.—U. D’Ancona : Prelimi¬ 
nary notices on the larval states of Murenoids collected 
by Prof. Luigi Sanzo in the Red Sea and in the Gulf 
of Aden during the cruise of the Italian naval ship 
Ammiraglio Magnaghi in 1923-24. 

Sydney. 

Linnean Society of New South Wales, April 27.-- 
F. H. S. Roberts : A revision of the Australian 
BombyliidiR (Diptera). (Part I.) Two subfamilios 
are dealt with, the Exoprosopinic and the Anthra- 
cinae. Five genera are placed in the former eub- 
family, one being described as new. Only one genus 
belonging to the Anthraciriae occurs in Australia, 
namely, Anthrax,- Altogether forty-six spocios are 
described, eighteen being regarded as new. —C. P. 
Alexander : Crane-flies (Tipulidee, Diptera) from 
Barrington Tops, N.S.W. Description of forty-five 
species taken at a height of approximately 5000 feet 
during January 1925. Twenty species and two sub¬ 
species are described as new.™ Rev. H. M. R. Rupp : 
A review of the Australian species of Corysanthes 
(Orchidacese). Recognition is sought for soven valid 
species of Corysanthes for Australia. The confusion 
between certain species in the past dates back at 
least to Hooker’s time. The difficulties of determina¬ 
tion are really confined to C. flmbriata , C. diemenica , 
and C\ pruinosa. C. undulata , rediscovered in 1924 
after being lost for ninety-one years, is clearly a valid 
species, and the remaining two are very distinct. 
—A. B. Walkom : Fossil plants from Plutoville, Cape 
York Peninsula. Description of a small collection of 
plants which indicate a Cretaceous age for tho rocks 
in which they occur. Eleven species are described, 
three being new. Two are doubtfully referred to 
Lyncopodites , tho first record of the genus from 
Queensland rooks* 

Vienna. 

Academy of Sciences, Feb. 16. -W. J. Mtiller and 
0. Ldwy: The theory of passivity phenomena (2). The 
rolation between passivity current-density and time. 
The curve is a straight line if time and current-density 
are plotted logarithmically. The surface layer for iron 
in ferrous-ferric sulphate or in normal sulphuric acid is 
ferrous sulphate heptahydrate. Experiments were 
made with protected, with free-hanging and with 
agitated electrodes.—S. Strugger : The influence of 
hydrogen ion concentration on the protoplasm of root 
hairs in Hordcum indgarc. A three-peaked curve was 
found with maxima for flocculation at pH 8*85-6*90, 
7*00-7*05 and 7*35. The percentages of hairs with 
inhibited plasma streaming gave the same three-peaked 
diagram.- F. Urbach : Oh sols in crystals (1).—N. A. 
Puschin, and D. Konig : Equilibrium in binary systems 
containing urea as one component.—0. Gugenberger : 
Some new cephalopoda from the Camic-Noric mixed 
fauna of Feuerkogel near Aussee. 
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Feb. 23.—E. Steinach and H. Kun ; The secretion 
of the male gonad and its dependence on the hormone 
of the frontal lobe (hypophysis or pituitary). Experi¬ 
ments on inf an tiles, eunuchoids and seniles. Rats 
were used. With rats the developmental action of 
the testicle secretion sets in relatively late,. in the 
ninth or tenth week of infantile life. Tests were made 
with extract or hormone solutions from the pituitary 
of rats or cattle, applied by injection. Rats of the 
same litter were used as controls. The activating 
impulse for the testicle secretion comes from the 
pituitary. Pituitary extract provokes bodily and 
mental precocity.—L. Schmid and A. Waschkau : 
The constitution of anthochlor from yellow dahlias. 
Apparently a flavone, possibly 1, 3, 4-trioxyflavone ; 
melting points agree with apigenin.—L. Schmid and 
M. Zentner : Dohydration experiments on sitosterin. 
Dehydration of cholesterin ny palladium gives a 
similar but not identical hydrocarbon.- L. Schmid 
and G. Bilowitzki : Researches on plant sterineB. 
Stigmasterin and sitosterin were found ; in Ulmue 
chiefly stigmasterin, in Ficus sitosterin, in Bardana 
both sterins.—L. Schmid, A. Waschkau and E. 
Ludwig : Alkali compounds of polyvalent alcohols 
and carbohydrates.—L. Schmid and M. Zentner : 
Methylisation of starch, -L. Schmid, E. Ludwig, and 

K. Pietsch : Cryoscopic determinations of the mole¬ 
cular weight of glycogen in liquid ammonia. A value 
of about 180 points to the presence of a hoxose 
anhydride. A platinum resistance thermometer and 
mirror galvanometer wore used.—R. Andreash : 
Rhodanine and related compounds. Rhodanine gives 
thiazol derivatives on reduction.— E. Gollnitz: 
Contributions to the theory of quaternions.— A. 
Kieslinger : Geology and petrography of the Kor 
Alps ( 6 ). Pegmatites of the Kor Alps. 

Washington, D.C. 

National Academy of Sciences ( Proc. t Vol. 14, 
No, 4, April).—Burton E. Livingston : Dynamic 
relations between plant and soil, with special reference 
to the supply of water and oxygon. The living plant 
and its environment are regarded as two members of a 
system, the former allowing material and energy to 
pass in or out and the latter supplying material and 
energy. Tho environment should be described in 
terms of its power of supplying or removing material 
and energy. Of the soil conditions, only its supplying 
powers for water, oxygen, and carbon dioxide have 
been studied. At Baltimore in summer, ft square 
metre of absorbing root surface (lawn plants) requires 
80 gm. of water and 3 mg. of oxygon per hour.— 
Cecilia H. Payne : On the distortion of the continuous 
background by wide absorption lines. The continuous 
backgrounds of the spectra of all stars with strong 
Balmer lines are distorted in the ultra-violet. Tem¬ 
perature measurements, therefore, should not be based 
on this region; the phenomenon also affects the 
colour indices.—E. Bodewig : A case of streaming in a 
valve. The pressure of water against a trap-valve as 
a two-dimensional problem.— S. Satina and A. F. 
Blakeslee : Studies on biochemical differences between 
sexes in Mucors. (5) Quantitative determinations 
of sugars in ( +) and ( -) races. The amounts of 
reducing and total sugars were greater in the ( +) races 
of 74 per cent of tho pairs tested and the non-reduoing 
sugars in the ( +) races of 66 per cent of the pairs. 
The amount of reducing sugars found is not sufficient 
to account for the reduction of potassium perman¬ 
ganate previously demonstrated for ( +) races, but 
the difference of sugar content in ( +) and ( -) races 
is believed to be significant.—C. J. Davisson and 

L. H. Germer : Reflection of electrons by a crystal Of 
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nickel. The electron beam is directed against a 
{11 l}-faoe of the crystals at various angles of incidence, 
and the intensity of scattering in the incidence plane 
is measured ae a function of bombarding potential and 
direction. A sharply defined beam of scattered 
electrons in the direction of regular reflection is 
obtained whenever the speed of the incident electrons 
is within a certain range which varies with the angle of 
incidence. Within each range is an optimum speed 
giving maximum reflection. The phenomenon is 
analogous to the selective reflection of X-rays and in 
accord with the authors* earlier experiments on 
electron diffraction.—Arthur Edward Ruark : (1) 

The limits of accuracy in physical measurements. 
There appear to be definite limits to the accuracy of 
measurements of length, time, and momentum in 
single experiments. Statistical results seem to give 
more information than individual experiments, but 
they depend on the questionable assumption that the 
structure of particles is definite and independent of 
their past history and conditions. ( 2 ) A critical ex¬ 
periment on the statistical interpretation of quantum 
mechanics. The probability functions are considered 
as referring (a) to the average behaviour of a number 
of similar systems, or ( 6 ) to individual systems having 
a groxip effect, such as an atom existing in several 
quantised states at once. Counts of the y-rays 
emitted by radium-B or -(7 would, in case ( 6 ), show 
that two or more 7 -rays were emitted simultaneously 
from a single atom. Present experimental evidenoe 
is against this view.—David L, Webster : ( 1 ) Direct 
and indirect characteristic X-rays : their ratio as a 
function of cathode ray energy. Earlier work, on this 
subject has been extended, the target consisting of a 
cadmium block plated with silvor or wrapped in silver 
foil being replaced by a cadmium block with cylindrical 
surface across which was stretched the silver foil, 
under tension and backed by aluminium foil. The 
ratio of the intensity of the K a lines of silver and 
cadmium gives a measure of the ratio of the direct to 
the total indirect rays. For silver this ratio is almost 
constant (1*83 at 35 kv. and 1-90 at 80 kv.), with a 
probable error of 10-20 per cent. This is not sufficient, 
however, to vitiate comparisons of line intensities as 
functions of cathode ray energy. ( 2 ) if-electron 
ionisation by direct impact of cathode rays. The 
probability of direct K ionisation in silver is 0*9 time 
the probability of an equivalent quantum emission 
in the continuous spectrum at all voltages ; direct 
ionisation is not usually an internal photoelectric 
effect.—R. C. Gibbs and H. E. White : Analysis of 
spectra arising from quadruply ionised tin, Sn V.— 
Richard C. Tollman : ( 1 ) On the energy and entropy 
of Einstein’s closed universe. Using expressions 
previously obtained which correspond to the first and 
second, laws of thermodynamics, and assuming that 
pressure is not negligible compared with the energy 
density, an expression corresponding to entropy is 
obtained. (2) On the equilibrium between radiation 
and matter in Einstein’s closed universe.—Oliver 
R. Wulf : Photochemical ozonisation and its relation 
to the polymerisation of oxygen. Earlier work, even 
going back so far as the observations of Dewar and 
Liveing in 1889, but more particularly that of War- 
burg, O. N. Lewis, and Wulf, points to the existence of 
a polymer of O a in oxygen gas ; this molecule appears 
to beOi.^-Linus Pauling; The shared-electron chemical 
bond. An extension of London’s work showing that 
an antisymmetric eigenfunction symmetric in the co¬ 
ordinates of two elections, which corresponds to a 
potential causing the two atoms to combine to form a 
molecule, can occur only if originally the spin of each 
electron be not paired with that of another electron 
m the same atom. 
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Medddlelaer fra Kominiasioiien for Havundersugelser, 8erle Plankton, 
Bind 2, Nr. 2 ; Investigations on the Food of the Herring in Danish 
Waters. 'By p, Josperaen. pp. 15<j, (Kobenhavu: C. A. ftciUels 
For lag.) 
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Oopeuhague. Hflction des Sciences, 8 m « a^rie, Tome 12, No. I : The 
Hydromoduiw of the Danish Waters. By P. L. Kramp. Pp. 291. (Ktfben- 
havu : Andr. Fred. Hffsb and Son.) 
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Miguel Selga. Pp. 24. (Manila: Bureau of Printing.) 
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Review (Supplement No. 90): Forest and Stream-Flow Experiment at 
Wagon Wheel Gap, Colo. Final Report, on Completion of the Second 
Phase of the Experiment. By C. Q. Bates and A. J. Henry. (W.B. No. 
946.) Pp. iv + 79. (Washington, D.O. : Government Printing Office.) 
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logue of 400 Stare for the Epoch and Equinox 1886-0, from Meridian 
Observations made at Leiden In the Years 1880 to 1807. Pp. 47. Deel 16, 
Berate Stub : Discussion of Observations of Jupiter's Satellites made at 
Johannesburg in the Years 1908-1020. By D. Brouwer, Pp. 00. Deel 
16, Tweeds Btuk : Orbital Elements determining the Longitudes of 
Jupiter's Satellites, derived from Observation*. By W, de Sitter, 
pp. 04. (Leiden.) __ _ 
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Catalogue of Fine Chemical Products for Laboratory Use : including 
Organic and Inorganic Chemicals, Analytical Reagents, Standard 
Stains, Indicators. Pp. 130. (London : The British Drug Houses, Ltd.) 

Bulletin dew Publications nouvelles. l flf Trlmeatre 1028. Pp. 56. 
(Paris ; Gautbier-VUlarn ot CJe.) 

Nickel Steel. Series A, Paper No. l: Nickel and Nickel-Chromium 
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Diary of Societies. 

SATURDAY , July 21. 

Institution or Municipal and County Emoinshm (South-Western 
District Meeting) (at Ilfracombe), at 12. 


Af ON DAY, July 28. 

CAMimiixuE PHiLOaoj-moAL Hochety (in Cnvondish Laboratory, Cam¬ 
bridge), at 4.30.—Dr. D. U. Hartree : The Wave Mechanics of an 
Atom with a Non-Coulomb Central Field. Parts. Term Values and 
Intensities In Series In optical Hpeetra.—E. B, Moullin : On the Period 
of Irregular Bars, with Special Reference to Ships —W. H. McCrea : 
A Suggested Theory of Electric Conduction.—U. D. Uracil: Note on 
Paulis Exclusion Principle.—R, L, Malurkar and J. Hargreaves : The 
Motion of a Particle m a Periodic Field of Force.—M. U Oliphant: The 
Effects Produced by Positive Ion Bombardment of Solids: Metallic 
Ton®.— To f» communicated by title only -J. K. Purvis : TIib Influence of 
Different Nuclei on the Absorption Spectra of Organic Compound*.— 
A, T. Starr : Slip in a Crystal and Rupture in a Solid due to Shear.— 
A. Dalcq : Lew donime* expand men tales relatives au imtahanismc de la 
division ceilulaire.—Dr. A. S. Purkos: Tim Physiology of Ovarian 
Activity. -E, M. Dolf: The Influence or Ultra-violet Light on Plants. 
—E. N. Willmer: Tissue Culture from the Standpoint of General 
Physiology.—W. K. Slater: Anaerobic Life in Animals.—F. E. Lloyd: 
The Contractile Vacuole. 


CONFERENCES. 

July 28 26. 

British Pharmaceutical Conkerenck (at Cheltenham). 

Monday, July 23. 

Reception by the Mayor of Cheltenham. 

Tuesday, Jnly 24. 

Welcome by the Mayor of Cheltenham. 

Add res* by the Chairman of the Conference. 

Hchmce Meetings. 

Delegates Meetings. 

Wednesday, July 26. 

Science Meetings. 

Delegates Meeting. 

Thnreday , July 26. 

Visit to Malvern. 

July 24-27. 

British Medical Association (Annual Meeting, at Cardiff). 

Provisional Fropranwne. 

Tue-vr/ay, July 24. 

At 8 p.m.- -Sir Kwen Maclean : Presidential Address. 

Wednesday, July 25. 

At 10 a.m.- Discussion : Diseases of the Coronary Arteries. Dr. 
G. A. Allan, Dr. A. G. Gibson, Dr. C, F. Coombs, Prof. G. Hadfleld, 
Dr. C. 1L Perry, Dr. I. J. Davies, Dr. D. E. Bedford, and Sir John 
Campbell. 

Discussion : The Diagnosis and Treatment of Spinal Cord Tumours. 
D. ,T. Armour, J)r. G. Riddoch. Sir Percy Sargent, and G. Jefferson. 

Discussion: Unsuccessful Forceps Cases. Prof. W. F. Shaw, Prof. 
J. Hendry, and Dr. D. A. Miller.—Paper: Prof. H. Vaudescal: 
Myomectomy during Pregnancy. 

Discussion: Autotoxminia as a Factor in the Causation of the 
Psychoses. Prof. W. Weygandt, Dr, K. Mapother, Dr. J. Porter- 
Phi llips, Dr. Mary R. Barkas, Dr. A. Helen Boyle, Dr. D. F. Rambaut, 
Dr. K. A. Pick worth, and Dr. L H, Wile. 

Discussion : The Pathology of Enoephalo-myelitiN occurring in the 
course of Virus Disease and Exanthemata. Prof. H. M. Turnbull, 
Prof. J. Molntosh, Prof. J. C. G. Ledingham, Dr. M. H. Gordon, Df. 
J. G. Greenfield, Dr. J. E. McCartney, Dr, 8. P. Bedson, and Prof. G. 
Hadtleld. 

Discussion : Low Backache and Solatiea. W. A, Cochrane and P. J. 
Verrall. 

Discussion : Chronic Splenomegaly fn Childhood. Dr, R. Hutchison, 
L. B. Barrlngton-Ward, Dr. L. Findlay, and Dr* C. P. La pegs. 

Discussion: Visual Efficiency and Working Ability. Dr. A, F. 
Fergus, Sir J. H. Parsons, and N. B. Hannan. 
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Paper; Dr. T. H. Whittington; The Examination of the Eyes and 
Eyesight in Young Children. 

Discussion: Chronlo Kthmotdltla. Dr. R. 8k ill era and W. G. 
Howarth. 

Papers: Dr. P. Watson-WilUama: Case of Optic NeuriLis due to 
Sphenoidal Sinusitis treated by Differential Exploration.—R. A. R. 
Wallace: The Ideal Treatment of Quinsy—Immediate Enucleation. 

Discussion : The Relation between Trauma and Tuberculosl*, especi¬ 
ally from the point of view of Compensation and Accident Insurance. 
Dr. N. Tattersall, R. Milne, and Dr. O. Mar. 

Papers on Factors in the Biochemistry of Tuberculosis : Dr. L. 8. T. 
Burrell: The Therapeutic Value of the Heavy Metals.—"Dr* J. C. Hoyle : 
The Serum Calcium in Experimental Tuberculosis.— Dr. W. H. Tytler : 
The Tuberculin-active Fraction of the Tubercle Bacillus. 

Discussion : Ultra-violet Ray, and the General Public. Prof. W. E. 
Dixon and Dr. C, B. Heald, 

Discussion : The Value of the Present Methods of Control of Infectious 
Diseases—(a) The Control of Small-pox. Dr. L. J. Rajchmann, Dr. J. 
M. Martin, Dr. T, E. Hill, Dr. R. P. Garrow, Dr. R* B. Low, and 
Dr. C. E. Millard. (6) The Control of Bcarlet Fever and Diphtheria. 
Dr. R. A. O’Brien, Dr, J. G. Forbes, Dr. B. A. L Peters, and Dr. E. H, 
R. Harries. 

Discussions: (1) Recent Advances in Diagnosis and Treatment of 
Human Helminthiasis. Lieut.-Co)ouel Clayton Lane. (2) Transmission 
of Kala-azar, Dr. C. M. Wenyon. 

Discussion : Historical Aspects of Ideas regarding the Nature and 
Treatment of Dropsy, Dr. J. D. Comrle. 

Papers : Dr. E. ft. Williams: Welsh Physicians and the Renaissance.— 
Dr. J. D. Rolloston : The History of Scarlet Fever.—Dr. P. Diverres : 
The Welsh Physician In the Middle Ages.—C. J. 8. Thompson : The 
History and Lore of Cinchona Bark. 

Discussion: Recent Advances In the Medical Treatment of Gastric 
Diseases. Dr. A. F. Hurst and Dr. T. I. Bennett: Treatment by Diet 
and Drugs. 

Thursday, July 26. 

At 10 a.m. —Discussion : The Prevention and Treatment of Diphtheria. 
Dr. J. D. Rolloston, Dr. J. G. Forbes, Dr. E, W. Goodall, and Dr. J. 
MoGarrlty. 

Discussion : The Diagnosis and Treatment of Sterility. Dr, A. B. 
Giles, Dr. 8. Forsdike, and K. M. Walker, 

Discussion : The Differential Diagnosis and Treatment of Cerebral 
States consequent upon Head Injuries. Dr. C. P. Syinouds, Dr. O. 
Worster-Drought, W. Trotter, Dr. R. D. Gillespie, Dr. D. McAlpirte, 
and Dr. G. Riddoch. 

Discussion : Variations in the Intestinal Flora In Health and Chronic 
Disease. Prof. J. Cruickshatik, Hir Thomas Homier, Bt., Sir Thomas 
Houston, Prof. J. H. Dible, Dr. A. F, 8. Bladden, l)r. L. P. Garrorl, and 
Dr. C. E. Dukes. 

Discussion : Volkmann's Ischwmfc Contracture, with special refer¬ 
ence to Treatment. Sir Robert Jones, Bt., B. Middleton, and A. H. 
Todd. 

Discussion : Chronic Nephritis in Childhood. Pr. J. C. Spence, Dr. 
H. T. Ashby, and Dr. N. B. Capon. 

Discussion: The Etiology of Glaucoma. W. 8. Dnko-Elder, T. 
Henderson, and N. B. Harman. 

Paper : A. H. Levy : Telesoopic Spectacles. 

Discussion : Drainage of Ilralu Abscess. Sir Percy 8argent and 8. 
R. Scott. 

Paper : E. D. Davis : Injuries of the Ear arising from Fractures of the 
Skull. 

Discussions: After-effects of Surgical Procedures on Cases of Pul¬ 
monary Tuberculosis. A. T. Edwards and Dr. F. G. Chandler. 
Tuberculosis as seen by the General Practitioner. Dr. R. Cameron 
and I)r. A. E. Kennedy. 

Discussion : The Teaching of Hygiene, Dr W. W. Jameson and Dr. 
H. B. Brnckenbury. 

At 10 a.m. to 32 noon.— Discussion : The Fallacy of X-raye in Ab¬ 
dominal Diagnosis. H. J. Paterson, Dr. F. Hernaman-Johnson, and 
Dr. A. F, Hurst. 

At 12 noon.— Discussion: The Treatment of Gangrene. W. 8. 
Handley, I*. Turner, ami E. G. SJesiuger. 

Friday , July 27. 

At 10 a.m.—D iscussion : Acute Nephritis. Prof. T. G. Moorhead, 
Dr. H. L. Tidy, Dr, T. I, Bennett, Dr. H, Gainsborough, and Dr. R. L. 
McKenzie Wallace. 

Discussion : Pancreatitis, J. W. G, Grant and Dr. A. F. Hurst. 
Papers ; Prof. W. W. Ohtpman : Acute Conditions in the Lower 
Abdomen of the Female.—R. Williams: The Acute Pelvis —Dr. G. G. 
Ward : Radium Therapy in Carcinoma of the Cervix Uteri; an Analysis 
of the Results obtained at the Women’s Hospital in New York.—Dr. 
K. F. Murray : Radium in the Treatment of Carcinoma Cervlcls and 
Intractable Menorrhagia.—Dr. J. Young, Prognosis and Treatment of 
the Albuminuria of Pregnancy. 

Discussion: The Early Treatment of the Psychoses and Psycho- 
neuroses. Dr. A. Helm) Boyle, Dr. E. Ms pother, Dr. R. D. Gillespie, 
Dr. Mary R. Barkas, Dr. R. G. Gordon, Dr. J. R. Rees, and Dr. I. 8. 
Wile. 

Discussion: The Falling Birth Rate in it* Various Aspects—(a) The 
Biological Aspect, Prof. F. A. E. Crew, (b) The Economic Aspect, 
Prof. w. J. Roberts, (e) The Medical Aspect, Sir Thomas Horder, Bt., 
and Lady Barrett. 

Diacusston : Urticaria. Dr. A, R. Hallam and Dr. H. W. Barber. 
PaperB: Dr. H. C. G. Bemon : Sonttar’s Steam Cautery In Dermato¬ 
logy.—Dr. J, E. M. Wigley: Thallium Epilation In the Treatment of 
Ringworm.—Dr. W. J. O'Donovan : Salvarsau 111-effects and Fatalities. 

12 noon.— Discussion : The Diagnosis of Ureteric Calculi. Prof. A. 
Fullerton, Dr. H. B. 0. Mayra, kTm. Walker, J. S. Joly, and H. Wade. 


July KKAuqost 1, 

1 nt xit national Oonqkkss ot Oto-Lahynooloqy (at Copenhagen). 
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Contacts of Education and Industry. 

HE Committee appointed by the President of 
the Board of Education and the Minister of 
Labour “ to inquire into and advise upon the 
public system of education in relation to the 
requirements of trade and industry, with particular 
reference to the adequacy of the arrangements for 
enabling young persons to enter into and retain 
suitable employment/' has now presented its 
second report , 1 which deals with the first part 
of the terms of reference. Already details of its 
recommendations have appeared in the press ; and 
already certain criticisms of those recommenda¬ 
tions, particularly with regard to their cautious 
framing, have been made. 

It is not our purpose to attempt a defence 
against such criticisms. There can, indeed, be 
little doubt as to the cautious framing of the report. 
Its attitude towards the raising of the school 
leaving age, for example (" for the reasons given 
in the body of our report, we do not submit 
any recommendations is doubtless dis¬ 

appointing when the weight of other opinion is 
considered. Its attitude, too, towards the develop¬ 
ment of full-time instruction in technical schools 
(which must be considered with due regard to 
the factors of supply and demand ”) may not be 
very heartening. That the result of the growth 
of the internal system of examination is regarded 
as satisfactory ; that ki criticisms relating to basic 
subjects [taught in elementary schools] arc too 
sweeping and are frequently made oil insufficient 
ground ” ; that authoritative industrial opinion 
does not favour vocational training in primary 
schools ; that the educational principles formu¬ 
lated by the Hadow Committee are accepted ; 
that industry would benefit by a larger intake of 
pupils from secondary schools, and that, to accom¬ 
plish this the difficulty occasioned by the age of 
entry into apprenticeship, namely, sixteen years, 

“ should be examined by the industries concerned 
that the grouped course system in evening schools 
is justifiable but should bo more elastic ; and that 
the system of advisory committees in connexion 
with technical schools “ should as far as possible 
be made universal ”: all these points will be 
noted perhaps with a little impatience by those 
to whom the problems are familiar, and in their 
search for recommendations which shall show 
means of swift solution of these problems they 
may be apt to overlook not only the profounder 

1 Export of tho Committee on Education and industry (England and 
Wales). Second Part, Pp. 70. (London; ll.M. Stationery Office, 
mS.) 9 d. net. 
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significances of this report, but also the fact that 
another committee, which has presented its report 
recently, has been dealing with the same terms of 
reference applied to Scotland. 2 

The two reports have been cast along similar 
lines, but the Scottish report seems bolder in its 
decisions. If the English committee hesitates con¬ 
cerning the school leaving age, the Scottish com¬ 
mittee does not: in its first report it supported 
the raising of that age ; in preparing this report 
the evidence '* has confirmed us in the opinions 
therein expressed.” Unlike the English report, 
too, it says clearly “ attention should be given to 
the need for further development of whole-time 
technical education.” 

Probably the most disappointing feature of the 
English report is the fact that definite views were 
difficult to obtain from industrial sources. Yet 
both committees emphasise the need for employers 
to interest themselves in educational provision. 
The Scottish report puts it well: 

It is not merely that they have an interest in 
seeing that the money they provide is intelligently 
spent. They depend for their success on the 
mental calibre of their workers. The employer 
takes every care to obtain good raw material and 
machinery that is economical and efficient; he 
should be equally careful to obtain workers who 
will be able to use their brains as well as their 
hands in the fashioning of the material and the 
tending of the machinery.” 

We would commend that passage to the National 
Confederation of Employers’ Organisations, which 
appears to have found itself unable to give authori¬ 
tative answers to any questions except those of 
the raising of the school leaving age and the 
establishment of compulsory day continuation 
schools—both of which it opposed. 

In spite of the fact, however, that the Con¬ 
federation was unable to submit its views to the 
test of examination by oral evidence, we would 
underline its view that " the absence of collective 
views on the part of employers is due largely to 
lack of knowledge of the system,” and its hope 
“ that some way may he found of increasing that 
knowledge and securing contact and practical co¬ 
operation.” We quote these two statements 
because we agree with the committee that they 
“ remove the suspicion that the employers of this 
country had already formulated a body of definite 
views and requirements which were being ignored 
by those responsible for education.” We agree 
also with the Committee’s view that, since educa- 


* Committee on Education and Industry In Scotland. Second 
UMIttbuTBli ttr *d London: H.M. Stationery Office, 

fld, net. 
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tional nomenclature is a source of difficulty, the 
Board of Education should issue a short handbook 
descriptive of the educational system. Anything 
which will help employers to repair their lack of 
knowledge of the system and so enable them to 
contribute their views must be done speedily—par¬ 
ticularly since the Committee has rightly insisted 
that industries must define their needs, and no 
other body can do it for them.” Not entirely 
unconnected with this is the indifference of em¬ 
ployers to technical education, and the fact that 
its importance is missed also by many educa¬ 
tionists. 

Valuable as all this may be to clear the ground 
for the rapprochement between education and 
industry, it does not present what we have called 
the profounder significances of the reports. There 
are pointers in both to the wider and deeper 
aspects of the problems under review. 

The employer is recommended to look on 
primary, secondary, continuation, and technical 
education not as four distinct types, but as mutually 
related elements in a coherent system. He is 
advised to do this immediately, because “ unless 
there is a totally unforeseen reversal of educational 
ideals this conception of education above the age 
of 11 is likely to be put into practice within a 
generation.” No employer ought to miss the point 
of that quotation, particularly the last phrase. 

There is good reason, too, for the warning 
sounded concerning the urgency of a solution to 
these problems : “ any special measures which can 
be taken to secure the contact which every one 
desires should be taken with all possible speed 
before the educational position becomes so solidified 
that any modifications, however desirable, will be 
extremely difficult if not impossible to make.” 

With such significant prophecy and warning 
before us, it becomes ever moro urgent that we 
should not regard education and industry as two 
self-contained and separate matters which have in 
some way to bo joined together. The reports do 
not fail, therefore, to indicate matters not always 
clearly visualised. 

If criticisms are made concerning lack of 
discipline on the part of pupils now leaving school, 
the Scottish committee wisely points out that it 
is one of the faults not so much of the school as 
of lack of parental control during the War, and 
has been accentuated by subsequent years of trade 
depression and unrest. Poor housing conditions 
are also noted as a contributory factor. It thus 
becomes clear that a complete science of civilisation 
is necessary before ideals can be translated into 
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practice. The same may be said when complaints 
are made that pupils tend to want black-coated 
jobs rather than to enter industry. In this 
connexion we would refer our readers to Nature 
of Nov. 12, 1927. In an article entitled “ Tech¬ 
nical Education and Industry ” we summed up 
the views of educationists and industrialists given 
at the Leeds meeting of the British Association, 
and suggested that ‘ if industry has correctly 
expressed its needs, and education can fulfil those 
needs, there ought not to be the slightest difficulty 
in placing every properly qualified student. That 
is surely an ‘ acid test * of the relationship between 
school and employment.” We showed, however, 
that the present facts do not supply much evi¬ 
dence of that relationship, and, if firms find 
their administrative sides are more attractive to 
qualified students than their industrial sides, we 
asked : 

t( Is it not generally true that difference of status 
exists ? Is it not generally true that in times of 
bad trade it is the production side which suffers, 
while the administrative side enjoys something 
very like permanence ? Tan the employers help 
to avoid this—a very real threat- to the future 
skill and welfare of industry ? ” 

We are glad to note, therefore, that both reports 
press the importance of this aspect of the problem. 

“ If the schools, to meet the wishes of industry,” 
says the English report, “ give some particular 
form to their product, industry must do its best- 
to see that there are corresponding places to be 
filled, and filled beneficially, by recruits of this 
kind.” “ . . . the black-coated worker,” says 
the Scottish report, “ has a higher social status, 
better opportunities for advancement, and more 
chance of continuous employment, while usually 
his wages are in the long run higher than those 
of the average industrial worker.” 

There can be no doubt, too, that each report 
has placed a finger upon essential factors in the 
question of effecting contact between education 
and industry. The administrative structures of 
the two differ. Education “ is organised primarily 
on the basis of local government areas. Industry 
... is organised mainly on a national basis . . . 
trade and commerce are for the most part organised 
on a local basis.” 

Clearly, therefore, to secure correlation there 
must be both local and national action. Both 
committees emphasise the value—indeed the 
necessity—of local inquiries, not so much for their 
immediate result on school curriculum and organisa¬ 
tion, but for their effect of drawing employers and 
workers, teachers and administrators together to 
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get to know each other personally and to appreciate 
each other's point of view. 

Both committees also see that such local in¬ 
quiries must be supplemented by national action, 
and they therefore make what we regard as their 
most important recommendation, namely, that 
a small national committee, representative of 
the views of employers, workers, local education 
authorities, and teachers, should be established by 
the Board of Education (in the case of Scotland 
by the Scottish Education Department) to under¬ 
take the necessary national negotiations. Briefly, 
the function of that committee would lx; to inform 
trade and industry of the educational system, to 
assist trade and industry in the formulation of 
their views, arid to consider with education 
authorities how* far those view^s can be met. It 
may be remembered that the machinery of the 
Emmott Committee (cf. Natukk, Jan. 14, 1928) 
has already made such a committee possible. 

We have said that the reports have profounder 
significances than may bo realised at first sight, 
even though some of their recommendations may 
not appear to give clear and final answers to the 
problem faced. But it is bettor, we think, to 
formulate those problems so that they may be 
seen in relation to modern development, and so 
that their urgency becomes apparent, than to 
propose piecemeal legislation which touches but 
lightly root causes and tendencies. For this reason 
we congratulate both committees on their attitude. 
In doing so, however, w'c must not fail to emphasise 
the fact that neither report may be regarded as 
self-sufficient even in the formulation of the prob¬ 
lems. Both must be road in conjunction with the 
reports of other committees which have dealt with 
the other angles of those very problems. We would 
therefore refer our renders, in addition to those; of 
our issues to which w r e have already referred, to 
Nature of April 9, 1927, p. 517 ; Feb. 5, 1927, 
p. 185; and Jan. 8, 1927, p. 69, where these 
earlier reports have been discussed. 

Finally, since there are not lacking those who 
think the educational problems involved can lie 
solved by the mere addition of so-called k practical * 
subjects to a so-called * liberal ’ curriculum, we 
would suggest that the following extract from the 
English report is evidence that the Committee 
has grasped an important point in educational 
philosophy which is often missed, particularly by 
educationists : “ Special subjects should not merely 
be added to the curriculum, but should be corre¬ 
lated and interwoven with the other subjects of 
the curriculum.” 
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Common Sense in Engineering and 
Philanthropy. 

Alfred Yarrow: hix Life anil Work . Compiled 
by Lady Yarrow. Popular Edition. Pp. xii+ 
270 + 78 plates. (London: E. Arnold and Co., 
1928.) 5a. net. 

HLS book of nearly 300 pages and nearly 100 
plates details very fully the life and work 
of a remarkable man, who, though aetive and useful 
at the present day. is eighty-six years of age. 
Reading it conveys the impression that Sir Alfred 
Yarrow is not so much a remarkably clever man, 
as one who is guided in his actions entirely by 
common sense. Perhaps he showed this very 
early in life when he declined to take interest in 
languages, having neither voice nor ear for music, 
but made great progress in realistic studies, such 
as physics and mathematics. He showed the same 
spirit in his pranks when he pumped air into 
a gas main and put the lights out, and when he 
caused the cook with a t-rav of glass to get an 
electric shock from an electrically charged plate, 
causing her to drop and smash all the glass. 

Sir Alfred Yarrow began life as a marine engineer 
at Ravenhill’s on the Thames. While he took 
interest in many other things, lie lias remained a 
marine engineer throughout his life. Tn 1857 he 
rigged up a private telegraph with one of his friends, 
and this is believed to be the first private telegraph 
in England. When between eighteen and twenty 
years of age, he invented and patented a steam 
plough, which was made by a firm of engineers to 
whom lie became the agent for the sale, and in 
that capacity he made enough money to get started 
in business as a boat-builder. In 1808 he coni' 
menced building high-speed steam launches, and up 
to the year 1875 he had built 350 of these. Between 
that date and 1880 he built torpedo boats obtaining 
a speed of 20£ knots. In 1878 the first vessel of 
this type performed a sea voyage successfully 
with Sir Alfred Yarrou r and his wife on board. 
In 1880 a Russian torpedo boat built by Sir Alfred 
Yarrow attained a speed of 22 knots, and steamed 
to the Black Sea. 

Up to tins time, all torpedo boats had been fitted 
with compound engines, but in 1885, Sir Alfred 
made a triple-expansion engine which gave an in¬ 
creased speed. In 1887 the first water-tube boiler 
made by his firm was fitted (in a second class 
torpedo boat). In 1892 he made an aluminium 
vessel for the French, but neglect on the part of her 
owners to protect the aluminium discredited the 
use of this metal for a considerable time. Up to 
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this time locomotive boilers only had been used in 
the fast small ships, but in the year 1892, Yarrow 
built two vessels, the Havock and Horned , the 
second of whioh had water-tube boilers, the adop¬ 
tion of which increased the speed to 27*3 knots, 
in 1894 the so-called destroyer Sokol was the first 
vessel to obtain a speed of 30 knots. High tensile 
steel was first used in the construction of this 
vessel, and she was fitted with eight water-tube 
boilers. In 1896 the Dutch Government fitted 
a cruiser w ith Yarrow' boilers of 7000 h.p. and Scotch 
boilers of 2250 h.p. History is repeating itself, as 
some of the latest Atlantic liners have similar 
combinations. In 1899, Sir Alfred Yarrow built 
destroyers for the Japanese government of 6000 
h .p. and obtained a speed of 31 i knots. In 1905 the 
first double-ended water-tube boiler made by his 
firm was fitted, and by 1910 the double-ended 
boilers were capable of developing 4500 h.p. each. 

There is not much said in this hook about the 
introduction of oil. but this undoubtedly had a 
great effect on the design and power produced 
by the Yarrow' boilers. In 1911 superheat was 
introduced, showing a gain of 10 per cent at full 
speed, and 1.5 per cent at low speed. The Lurcher 
class of the British Navy attained a speed of 35 
knots at this time. Since then the development 
of the destroyer has not been very great. Larger 
sizes, and consequent increases in speed and radius 
of action, have followed. The destroyer as it 
now exists is very largely the work of Sir Alfred 
Yarrow, though others, including Thornycroft 
and Normand, have contributed their share. 

Other types of vessels difficult to design have 
been developed by Sir Alfred Yarrow for the Congo 
and the Nile and other parts of the world. These 
vessels have been sometimes for peace and some¬ 
times for war. They were very light draft vessels, 
having sometimes stern wheels and sometimes 
screws with hinged flaps at their stern. Vessels 
of 120 ft. long, drawing 12 in. of water, and some 
even less than that, were built. Some had to be 
carried hundreds of miles by natives through 
forests, no part carried being more than 50 lb. 
in weight. The vessel was put together at the 
end of the long journey to the water of the lake 
for which she was intended. 

So far, we have referred to the work of Sir 
Alfred Yarrow as an engineer. Many improve¬ 
ments which he introduced are simple and common 
sense but extremely useful. His work has been 
a steady development on safe lines, but has always 
proved useful. 

The other parts of the book are connected with 
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Hir Alfred’s work as an employer and his relations 
with the workmen, which seem also to have been 
guided by common sense, treating the workmen 
as comrades in engineering and as entitled to their 
proper share of the moneys received for the 
work. 

Sir Alfred Yarrow's philanthropy has become 
so well known that it seems scarcely necessary 
to record his many gifts to the nation. Beginning 
with the last, we have a gift of £10,000 to the 
British Association, and £30,000 and £100,000 
to the Royal Society. A gift of £20,000 was made 
during the War, to be distributed in amounts not 
exceeding £1000 for the capture or destruction of 
any enemy submarine or ship of war. As this fund 
was not all used up, the balance was devoted 
towards the Royal Merchant Seamen's Orphanage 
at Bearwood. He; also offered a reward of £20 
up to a total expenditure of £10,000 to anyone 
on board a merchant vessel who first sighted an 
enemy submarine. 

This book is extremely interesting, both from 
the point of view of the life of a very useful man, 
and from the point of view of the history of a great 
deal of the high-class shipbuilding of the last fifty 
years. We have to thank Lady Yarrow’ for re¬ 
vealing ho many interesting facts in such a very 
readable manner. 


Lubrication and Lubricants. 

Lubrication and Lubricants : a Treatise on. the 
Theory and Practice of Lubrication , and on the 
Nature , Properties , and Testing of Lubricants. 
By Leonard Archbutt and R. Mount-ford Deeley. 
Fifth edition, revised throughout, greatly en¬ 
larged, reset. Pp. xxxii + 050. (London : 
Charles Griffin and Co., Ltd., 1927.) 36*. net. 

rpHlS treatise is in all probability the most 
A complete that has hitherto been published 
in the English language. The work is thoroughly 
comprehensive. The general lay-out is admirable ; 
the opening chapter is a brief dissertation entitled 
“ The Problem of Lubrication,” and may be 
regarded in the light of an introduction. The 
problem is here epitomised in three pages of 
printed matter, and the ability with which the 
essentials of the subject have been dealt with in 
this limited space is masterly. The reader is left 
with a clear conception of the trend of modem 
thought and the complexity whioh recent investi¬ 
gations have introduced into a subject onoe 
regarded as comparatively simple. 

In view of the fact that recent work has shown 
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the importance of the study of thin films and 
surface forces, it is not surprising to find some 
twenty-five pages devoted to the discussion of 
this field of investigation. Chapter v. deals with 
the theory of viscous lubrication. This section 
includes a reference to the Michell thrust bear¬ 
ing. While it is difficult to point to any omis¬ 
sions, one cannot help feeling that more space 
might have been devoted to this branch of the 
subject. 

The nex t section (Chapters vi.-ix. inclusive) deals 
with the sources, preparation, and general pro¬ 
perties, also the physical and chemical properties 
of lubricants, and includes methods of examination 
and testing. This section, which constitutes about 
half the volume of the book, is in itself a very 
thorough treatise for those interested in the 
laboratory aspect of the subject. 

We next have w hat may be legitimately regarded 
as the engineer’s section of the book, dealing wfith 
the frictional testing of lubrication, appliances for 
lubrication, and the design of lubricated bearings. 
All this work is commendable, but in view of the 
fact that there is literally no end to the subject, 
it can only be considered a bare outline. A short 
chapter included in this section on the design and 
lubrication of hall and roller bearings is welcome, 
in view of the fact that the role or part played by 
lubrication in roller and ball bearings is too easily 
forgotten. 

Chapter xiv., dealing with lubrication of engines 
and machines, again can be scarcely regarded as 
exhaustive. This chapter alone could be well 
expanded into a whole volume if the authors had 
been writing an encyclopaedia instead of a book. 
The concluding chapters dealing with the e lari filia¬ 
tion and recovery of used oil and the management 
of machinery are no more than resumes. This 
is no fault of the authors, in view of the limited 
space. 

It is curious to note in a work so thorough that 
no mention appears to be made of the synthetic 
lubricant known commercially as 4 Halo wax ’ 
(chemically, monochlornaphthalene). While it is 
true that this has hut little present importance, 
save as an ingredient added to a certain brand of 
petrol to lubricate valve stems in internal com¬ 
bustion engines, the omission is remarkable on 
account of the fact that it is a lubricant wdiich is 
unique in many respects and one with regard to 
which information is difficult to obtain. 

Lastly, the index, though by no means perfect 
(who has ever achieved perfection in this respect!), 
is well above the average. 
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The New Reformation. 

The New Reformation : from Physical to Spiritual 
Realities, By Michael Pupin. Pp. xvii + 273 +8 
plates. (London and New York : Charles 
Scribner's Sons, Ltd,, 1927.) 8 s. 6tf. net. 

TCHAKL PCPIN is a romantic figure in the 
world of science. He has told us the story 
of his life in his autobiography, ‘'From Immigrant 
to inventor ” (reviewed in Nature of Feb. 9, 1924), 
a pilgrimage on the stony path trodden by those 
‘ saints of science '—Galileo, Newton, Lagrange, 
Faraday, Clerk Maxwell, Helmholtz -for whose 
lives he expresses unbounded praise and thanks¬ 
giving. A Serbian immigrant, Pupin landed in 
the United States with only five cents in his pocket, 
and these he promptly spent in the purchase of a 
piece of prune pie. The prune pie proved to be a 
“ bogus prune pie.” But the young immigrant 
felt no resentment against his adopted country for 
the loss of his initial capital. He has, indeed, 
become one of its most redoubtable champions. 
The trouble about America appears to he that it is 
equally easy to prove its idealism or its materialism. 
On that issue. Pupin is on the side of the angels ; 
but, by a happy chance, he has greatly increased 
the capital wealth of the United States. The 
money value of his inventions in long-distance 
telephony alone has been estimated at one hundred 
million dollars. Some years ago the National 
Institute of Social Science presented him with a 
gold medal ' almost as big as the full moon”: 
he appreciated more the proud title of '* public 
benefactor ” accorded to him on that occasion. 

In search of an answer to the question “ What is 
light ? ” the ingenuous youth arrived at Trinity 
College, Cambridge, and asked for Clerk Maxwell, 
only to learn that Clerk Maxwell had died four 
years before. There Pupin studied for a year or 
so, under the mathematical giants of those days— 
Kouth, Rayleigh, Adams, and Stokes. But the 
traditional Cambridge policy did not suit him, his 
inclinations being towards physics. Many other 
Cambridge men, he tells us, failed to find in tripos 
drills the stimulating elements of that scientific 
spirit which leads to original research. 

At this time, Tyndall, having given some 
scientific lectures in the United States, decided 
“ to devote every cent of the money which you 
have so generously poured in upon me to the 
education of young American philosophers in 
Germany.” Science was in a bad way in the old 
country. A correspondent in Nature suggested 
that science was " all but dead in England,” and 
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“ deadest of all at our Universities ”—by science 
meaning ‘‘that searching for new' knowledge which 
is its own reward.” An enormous examining 
machine, on the most approved Chinese model, 
our correspondent said, was always at work, but . . . 

Pupin took advantage of Tyndall's benefaction 
to study under Helmholtz at Berlin. Soon after 
his arrival, Helmholtz assured him that “ a few 
scientific experiments successfully carried out 
usually lead to results more important than all 
mathematical theories” —a dictum which, curi¬ 
ously, has been amply confirmed at Cambridge in 
the Cavendish Laboratory, opened in 1874. After 
a long course at Berlin he obtained his doctor's 
degree. Matrimony, and an appointment at 
Columbia University, New' York, followed, and he 
now looks back—if such a forward-looking man 
can look back -on a record of notable achievement 
both in scientific discovery and in the promotion 
of scientific research. 

I'o this record Pupin has now added, by the 
publication of “ The New Reformation,” a scholarly 
contribution to the philosophy of science. The 
preliminary chapters on the history of science are 
excellently written, placing well-known facts in a 
new' and interesting sotting. Whatever Nature 
may do, science appears to progress per solium. 
We jump from Archimedes, a space of fifteen 
hundred years, to that golden age, 

“ which listened to Martin Luther : listened also to 
Shakespeare, Gilbert, and Francis Bacon; was 
thrilled by the matchless art of Hals, Holbein, 
Leonardo da Vinci, Raphael, and Michelangelo; 
wondered at the astronomical achievements of 
Copernicus, Tycho Brahe, and Kepler ; watched 
in spellbound admiration the first flashes of the 
flame of Galileo's genius.” 

“Spellbound admiration” of Galileo's genius is 
picturesque, and we hope it may be true. It was not 
shared by the Inquisition which confined Galileo as a 
prisoner in his own house. It is a shock to learn 
that New ton was bom in the year in which Galileo 
died—Newton, who ran no risk of theological 
persecution, whose tomb in Westminster Ahbey 
proclaims “ he was the glory of mankind,” whose 
contemporary, Halley, the astronomer, said, “It 
will never be permitted any mortal to approach 
nearer to Deity.” 

So the stor. unfolds itself. We feel we are ap¬ 
proaching towards an answer to the question, ‘ ‘ What 
is light?”—through Faraday, Davy's greatest dis¬ 
covery, to Clerk Maxwell, who wrote to a friend: 

“ I have a paper afloat, with an electro-magnetic 
theory of light, which, till 1 am convinced to the 
contrary, I hold to be great guns.” 
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“ What is Light ? ” Has an answer been given ? 
If so, we may pass on to the even more difficult 
question, “ What is Life ? *’ In “ The New Reforma¬ 
tion ” Pupin has attempted to find “ a short and 
easy journey ” from the physical realities of the 
inorganic world to those of the organic world, and 
to the world of our consciousness--the master 
problem which philosophers in all ages have en¬ 
deavoured to solve. Order replaces chaos. Physi¬ 
cal operations, governed by definite laws, show' an 
orderly advance from lower to higher forms, and 
this applies equally to the organic and to the 
inorganic world. But what process of " creative 
co-ordination" inter])rets to our consciousness "the 
perfume of the rose, the comforting glow' of the log 
in our fireplace, the ambrosial sweetness of the 1 
honey " ( Electrical dux, an ultra-material sub¬ 
stance, has become " a dynamically definite and 
lienee perfectly intelligible physical entity ” because j 
the laws of its actions and reactions have been ! 

i 

formulated in terms of Newtonian dynamics, j 
verified by electrical radiation experiments. j 

(.’an we hope to understand in the same w ay the j 
spiritual w orld ( Pupin replies boldly that Christ’s 
dynamics govern the spiritual world ; love is the 
co-ordinating force, the counterpart of gravita¬ 
tion in the physical world ; science and religion 
must supplement each other. "If the signs of the 
time do not deceive me, then there is a universal 
drift towards this mental attitude. This drift 1 
call ‘The New' Reformation.’ " T. Ln. H. 

Europeans in Abyssinia. 

Seven Years in Southern Abyssinia. By Arnold 
Weinholt Hodson. Edited by 0. Leonard Leese. 
Pp. xvi+267+24 plates. (London: T. Fisher 
Unwin, Ltd. (Ernest Bonn, Ltd.), 1927.) 18*. net. 

C l APT AIN HODSON was sent in 1914 to ostab- 
^ lish the first British Consulate in Southern 
Abyssinia, his immediate purpose being to safe¬ 
guard the timid Boran tribes and the elephants of 
Kenya Colony against further raids across the 
border. His appointment was agreed to with 
some reluctance on the part of the Ethiopian 
government, partly because it w r as a reflection on 
that government’s capacity to control the acts of 
its own peoples, but largely because of the in¬ 
grained and not altogether unfounded suspicion 
that all such appointments are symptomatic of the 
desire of Europeans to increase their influence in 
the last and only indigenous independent State in 
Africa. To add to Capt. Hodson’s difficulties, he 
increased suspicion of his motives by having to 
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j enter Abyssinia from the south—the railway from 
Jubito to Addis Ababa was not then constructed— 
as there is a legend among the peoples of Abyssinia 
that it is from the south that the white man will 
eventually overrun their country. The fact that 
it took the author nearly six years to establish his 
consulate, although the ruler at Addis Ababa 
| ostensibly favoured the project from the outset, 
is not a reflection upon his courage, negotiating 
skill, or determination, but an indication of the 
| state of chaos of the country and the contempt for 
! Europeans which existed. 

The volume is interesting from a political rather 
tlian a scientific point of view'. It adds very little 
to our existing knowledge of the peoples, their 
origitm, beliefs, customs, and occupations. Such 
matters are dealt with rather sketchily. There is 
the same lack of precision regarding geographical 
facts ; for example, the sketch map provided of 
Southern Abyssinia, illustrating the routes followed 
by the author in his various journeys through 
the country, is very inadequate. A large-scale 
ma]) showing, oven roughly, the main physical 
features of the district would have lent interest 
to the text. Again, Capt. Hodson mentions that 
of the eight lakes in the chain from Rudolf to Zw ai, 
four are salt- and four are fresh-water, some are 
infested w r ith crocodiles, some are not. Why ? 
j he asks. We cannot say, but had he possessed 
j more curiosity he might have supplied the answer. 
He informs us that some tribes dwelling near 
lake-shores do not eat the edible fish of the lakes 
I and tributary streams, but he oilers no explanation, 
i though it would be of the greatest interest to know' 
w hy these tribes differ so markedly in this respect 
from, say, the fish-loving Baganda or Kavirondo 
in the Victoria Nyanza region. 

Nevertheless, this book w ill make an immediate 
appeal to all those interested in this little-explored 
part of Africa. The account given of the state of 
chaos and anarchy which prevailed at any distance 
from the capital up to the time the author left for 
the south-western district, of the difficulties which 
he encountered, and the irksome and thankless 
duties performed by the British military forces at 
Moyale—just across the border—of the inhumanity 
of the slave-making 1 Christian ’ dominant race, 
and the prodigal waste of the country’s wonderful 
natural resources, almost justifies the intervention 
of the European powers, or at least that of the 
League of Nations. It should provide much food 
for reflection for those chronic sentimentalists at 
home who see nought but evil in the impact of 
Europe on Abyssinia. A. G. C. 
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Our Bookshelf. 

The Theory of Functions of a Real Variable and the 
Theory of Fourier's Series. By Prof. E. W. 
Hobson. Vol. 1. Third edition, revised through¬ 
out unci enlarged. Pp. xv+736. (Cambridge: 
At the University Press, 1927.) 45 a. net. 

The theory of functions of a real variable is a 
subject of fairly recent date and is necessarily 
expanding as new theorems are discovered and 
fresh generalisations effected. On the other hand, 
the refinements of modern investigations make an 
ever-increasing demand for rigorous examination 
of their mathematical groundwork. For this 
reason the mathematical physicist cannot afford to 
remain ignorant of the progress of function theory. 
Prof. Hobson has an admirable gift of lucid exposi¬ 
tion of the subject of which he is a master, and the 
reader can follow him with delight into realms 
which may occasionally appear to belong to 
philosophy rather than to mathematics. 

The second edition of vol. 1 appeared in 1921. 
The present, third edition, is a revision of the 
second. Much new matter has been added, thus 
extending the volume by 65 pages. Corrections 
and additions given at the end of vol. 2, which was 
published in 1920, have been incorporated, but the 
numeration of the sections has wisely been retained. 
The first four chapters develop the properties of 
numbers and sets of points. Chap. iv. in particular 
gives an exposition of transfinite numbers and 
order types, developed as an ordered body of 
doctrine and followed by a critical discussion of the 
validity of the theory. In those theorems the 
proof of which is based on the much-debated 
multiplicative axiom, the fact of its use has been 
pointed out. Chap. v. is devoted to the considera¬ 
tion of functions in general, their continuity, dis¬ 
continuity, and differentiation. 

The remaining three chapters are concerned with 
the theory of integration, which naturally begins 
with the Riemann integral. Prof. Hobson con¬ 
siders this as of great intrinsic importance in 
analysis, and the basis on which practical applica¬ 
tions of the integral calculus will continue to rest. 
The sections dealing with the Riemann-Stieltjes 
integral have been rewritten. A discussion of the 
Lobesgue integral, which now holds first place in 
theoretical investigations, follows. A considerable 
part of the theory of integration in relation to 
series is to be found in vol. 2. The present volume 
concludes with a chapter on non-absolutely con¬ 
vergent integrals. The printing is of course 
excellent, and the price for a work of this import¬ 
ance is not excessive. 

Hermes : or The Future of Chemistry . By T. W. 
Jones, (To-day and To-morrow series.) Pp. 88. 
(London: Kegan Paul and Co,, Ltd.; Now 
York : E. P. Dutton and Co., 1928.) 2a. 6d. net. 

Few topics appeal so much to our instinct of 
wonder as what the future may have in store. 
Whether the predictions are made by “ Old Moore ” 
or by the sober student of science, they invariably 
attract, and the more daring the prophet the greater 
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the attraction. The author of this essay is certainly 
to be classed among the more sober of the prophets ; 
he is cautious to a degree ; he bases his predictions 
on present tendencies, and as a rule does not ven¬ 
ture more than a few paces into the unknown. 
Thus, he is sure that low-temperature carbonisation 
has come to stay, and that liquid fuels will be 
manufactured on a large scale from coal and by 
synthesis from such materials as hydrogen and 
carbon monoxide. Supplies of timber will become 
exhausted ; buildings will be made mainly of metal, 
and building costs will fall when roofs and other 
parts are made by the casting of plastic cement. 
Cotton will maintain its ascendancy as the chief 
raw material of clothing, and nitro-cellulose lac¬ 
quers w ill greatly reduce the consumption of paints. 
The author does not believe in the future of 
synthetic foods, at least of those that might be 
made from coal-tar products ; but he appears to 
have overlooked the possibilities of 4 mineral yeast/ 
which was made in Germany during the War, and 
is now attracting attention in Groat Britain. Not 
long ago a president of the American Chemical 
Society said that within a century or two we 
should be able to supply the food demands of the 
world through micro-organisms working on mineral 
products ! 

Although the essay is well written and suggestive, 
there are a few deviations from the straight path 
of scientific accuracy. Chilean nitrate does not at 
present meet one-third of the world’s needs for 
nitrogenous fertilisers, but 24 per cent (in 1926) ; 
the quantity of atmospheric nitrogen converted 
into fertilisers in 1926 was 970,250, and not 
1,245,000 tons (the latter total includes Chilean 
nitrate), and no one familiar with the subject 
could have expected at least half as much again 
to be fixed in 1927. The most trustw orthy estimate 
for 1927 is 1,179,000 metric tons, The assertion 
that the application of chemical science to matter 
is the only efficient method of controlling it for the 
needs of mankind will scarcely commend itself to 
the devotees of other branches of science. 

Structural Engineering: Stresses , Graphical Statics, 

and Masonry. By Prof. G. F. Swain. Pp. 

x+525. (New York : McGraw-Hill Book Co., 

Inc. ; London : McGraw-Hill Publishing Co., 

Ltd., 1927.) 25*. net. 

American authors have been very active of late 
years in the production of comprehensive treatises 
on various aspects of structural theory and design. 
Prof. Swain, who is professor of civil engineering in 
Harvard University, is a leading exponent of this 
subject, and the present volume is the third in his 
ambitiously planned series of five on structural 
engineering. The previous two volumes dealt 
mainly with materials, but this third concentrates 
on the theories of statically determinate framed 
structures, of earth pressure, and of masonry 
structures. 

The whole range of what is usually designated 
graphical statics is developed in very complete 
fashion ; and the analytical methods of treatment 
for all problems involved in the discussion of frames 



NATURE 


129 


July 28, 1928] 

are clearly presented. A sketch is given of the 
development of structural forms and an interesting 
short chapter on the economics of simple trusses is 
included. The subject of impact is concisely dis¬ 
cussed, but the details are mainly confined to the 
usual ideas and allowances, and no reference is 
made to the recent theoretical work of Prof. Inglis 
of Cambridge on this question. The treatment of 
earth-pressure theories is v r ery adequate, and the 
author’s critical development of the various prin¬ 
ciples and methods in this difficult subject is of 
special value. The chapters on masonry struc¬ 
tures include studies of retaining walls, piers, dams, 
and stone arches, and present all the main principles 
free from the misleading profoundly that occasion¬ 
ally characterises treatments of this subject. 

'Throughout the entire work, the author’s grasp 
of method is well displayed, and many of his short- 
chapters are models of concise presentation. He 
is mainly concerned with principles, and his de¬ 
velopment of and critical attitude towards these 
endow the book with a high educational value. 

Beyond the Electron: a Lecture given at Girton 
College on March 3 , 192H. By Sir J. J. Thomson, 
pp. 44. {Cambridge : At the University Press, 
1928.) 2s, Gd. net. 

All who are interested in the discoveries of modern 
physics as to the intimate structure of the universe 
will be grateful to the authorities of Girton College 
for persuading Sir J. J. Thomson to deliver, and to 
the Cambridge University Press for publishing, 
this lecture. In the art of making the deep things 
of physics plain, not merely to the professional 
scientific worker but also to the educated world 
at large, Sir J. J. Thomson has few equals. It 
does not seem ho very long since he was leading 
us beyond the atom into a new world of electrons. 
To him, however, “ each discovery is not a terminus 
but an avenue leading to country as yet unex¬ 
plored,” and he now invites us to accompany him 
to a region still more remote and even more 
fascinating, “ Beyond the Electron. ’ 

The invasion of this new domain has been made 
possible by the discovery, duo to Davisson and 
Kunsmann and to Prof. G. P. Thomson, that in 
certain circumstances the electron can be diffracted 
in exactly the same way as light; a discovery 
which may be regarded as complementary to the 
now established fact that light under certain 
conditions can behave like a particle. In this 
lecture Sir J. J. Thomson deals with these new 
discoveries in his usual masterly manner, and 
draws for us a picture, as clear as it is interest¬ 
ing, of the way in which this twofold connexion 
between light and energy may arise. It is true 
that the phenomena can be dealt with by a method 
of analysis of de Broglie and Schrodinger. Those of 
us, however, who demand from research a picture 
of the universe rather than a set of mathematical 
equations, will be very grateful to Sir J* J. Thomson 
for the fascinating picture he has outlined so 
clearly in these delightful pages. We may add 
that those who desire a more formal exposition of the 
theory will find it in two mathematical appendices. 

No. .3065, Vol» 122] 


Electric Winders : a Manual on the Design , Con - 
struction , Application, and Operation of Winding 
Engines and Mine Hoists , By H. H. Broughton. 
Pp. 402. (London : Ernest Benn, Ltd., 1927.) 
52«. 6c/. net. 

The whole development of electric winding in 
mines has taken place within the comparatively 
short period of twenty years. The method has 
proved itself thoroughly trustworthy, and in many 
respects superior to the older steam-engine types. 
The ease with which automatic devices in aid of 
control may be incorporated in the equipment is a 
special advantage, and completely automatic in¬ 
stallations have been designed in which even an 
operator is unnecessary. 

In the present elaborate treatise on this subject, 
Mr, Broughton presents a vast range of valuable 
data on equipments of all types, designed for a 
wide variety of duties, which he examines and dis¬ 
cusses with great care and thoroughness. Both 
the mechanical and electrical sides of the system 
are exhaustively treated, and all questions of type, 
performance and cost are systematically studied. 
The book is not exactly a text-book on design, but 
it contains that essential and accurate information 
which the designer must not ignore. It is at once a 
treatise and a book of reference, and should prove in¬ 
valuable to the engineering student, to the designer 
and manufacturer, and to mining engineering staffs. 

Untersuchimgen zur Quant entheone. Von Louis de 
Broglie, ttbersotzt von Dr. Walther Becker. 
Pp. ii + 88. (Leipzig : Akademische Verlags- 
gesellsehaft m.b.H., 1927.) 5-80 gold marks. 

It is sufficient evidence) of the importance of 
M. de Broglie’s memoir that the three years of 
rapid advance in quantum theory that have elapsed 
since it first appeared, still allow it to bo repub¬ 
lished in the form of a direct translation into the 
German. Not the least recognition that can bo 
made of the author’s fundamental contributions 
to the subject is that very recent work tempts us 
to query his statement in the preface (September 
1927) that ‘‘la constitution d’unc thtorie ondula- 
toire de la mati&re dans le cadre de la physique du 
champ . . seemed remote; his own comments 
upon the work of Schrodinger and of Heisenberg 
are most generous. 

Through Jade Gate, and Central Asia : an Account 
of Journeys in Kansu , Turkestan , and the Gobi 
Desert . By Mildred Cable and Francesca French. 
Pp. xvi + 304 + 12 plates. (London : Constable 
and Co., Ltd., 1927.) 10s. net. 

This is an account of a journey made by three 
members of the China Inland Mission who started 
from China and worked their way through Mon¬ 
golia and Chinese Turkestan to Siberia. The 
prospects of such a journey would appal most 
men ; the missionaries who made it were women. 
The difficulties, hardships, and dangers that were 
faced and overcome are not emphasised, but those 
who know the route they travelled will best appreci¬ 
ate the courage and endurance of the three ladies 
who write so modestly of-their achievement. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
cun he undertake to return, nor to correspond with 
the urriters of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Nierenstein Reaction. 

Before commenting on the issues of scientific 
interest raised in the letter (Nature, ,lune Hi, p. 940) 
entitled “ The Nierenstein Reaction,” we would point 
out that it is not suggested that the results of Nieren- 
stein and his co-workers cannot be corroborated. Up 
to the present time, however, we have failed to corro¬ 
borate them in the course of numerous attempted 
repetitions of various examples ; moreover, we do not 
find that Arndt’H recent work confirms that of Nieren - 
stein in this field. 

In reply to the last paragraph of Dr. Nieren* 
stein’s letter, we must point out that he incorrectly 
states that we described the supposed crystallisation 
of tliphenyldibromodioxan from alcohol as an mi- 
conventionality ; the actual sentence was : “ The 

chemistry involved in the degradation of the latter 
substance (diphenyldibromodioxan) is of an uncon¬ 
ventional type.” The reference was mainly to the 
hydrolytic fission of an ether by aqueous alkali under 
mild conditions, and we think that an interpretation 
requiring such an assumption ean be justly criticised. 
Our interest in the crystallisation of diphenyldibrom- 
odioxan was confined to the evidence of stability 
of the substance in alcoholic solution (which was 
implied by the preparation of a picrate in this medium); 
actually it was the analogous di-(triphonyhnethyl )- 
dichlorodioxan that was crystallised from alcohol. 
Titus our admitted slip in transcribing an abstract 
of the paper by Lewis, Nierenstein, and Rich did not 
in any way distort the theoretical aspect. 

Turning now to the main question and taking 
benzoyl chloride as an example to facilitate dis¬ 
cussion, Nierenstein considers that the reaction in 
question takes place in accordance with the equation 
(o), whilst we contend that the process is represented 
by (£>), followed by (e) and ( d ). 

PhUO . Cl 4 CHjNj — PhUO . CH 2 U1 + N. (a) 

PhCO . Cl + CH,N 2 - PhCO * CHN, + HC1 (b) 

H(T 4 CFLN,- (Ti 3 ( 1 4 N„ (c) 

PhCO . (:HNj 4 HCI - PhCO . CH.C14- N„ (d ) 

PhOOOl i- 2CtJ B N 8 - PhCO . 0HN 2 4 CHjCl 4 N, (r >) 

It was observed in separate experiments that the 
reaction (c) occurred much more rapidly than (d), and 
therefore when benzoyl chloride is added to diazo- 
methane the process is represented by (b) and (c) 
until all the diazomethane is used up. The equation 
(c) thus expresses the net result when the cnloride 
is gradually added to the diazo me thane, whatever 
the relative proportions of the reagents. Equation 
(e) also represents the process when two or more 
molecular proportions of diazomethane are brought 
into reaction with on© molecular proportion of the 
chloride under any conditions. That is to say, with 
an excess of diazomethane, it makes little difference 
whether the chloride is added to the diazomethane 
or the diazomethane to the chloride, and the product 
will he the diazo-ketone. Nierenstein has, however, 
prescribed the use of an excess of diazomethane for 
the preparation of several chloromothyl ketones. 

The most interesting case arises when diazomethane 
(1 mol.) is gradually added to a solution of benzoyl 
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chloride (1 mol.). Experiments along these lines 
have been conducted, using as the solvent anhydrous 
ether and also ether dried over oalcium chloride ; the 
results were substantially the same in the two cases. 
The diazomethane was very rapidly attacked, and 
examination of the products after keeping for one 
hour after the cessation of the visible evolution-of 
nitrogen showed that they consisted chiefly of diazo- 
acetophenono and a little unchanged benzoyl chloride 
together with a very small proportion of ehloraoeto- 
phenone. This proves that (a) is not the primary 
action and that (b) arid (e) are much more rapid 
than (d). 'The amount of unchanged benzoyl 
chloride was, however, less than half that originally 
used, and therefore the total result is summarised 
not by (c) alone, but by (e) and (b) in a certain 
relation determined by the conditions. Clearly, ( 6 ) 
will he followed in the course of time by the slow 
reaction (d), and thus the yield of rhloracetophenon© 
will be the higher the more effectively benzoyl 
chloride can compete with hydrogen chloride for the 
diazomethane that enters the system and also the 
longer the time, up to a limit, allowed for the com¬ 
pletion of the reaction. In the early stages of the 
addition of diazomethane (1 mol.) to benzoyl chloride 
(1 mol.) the ratio of the concentration of the acid 
chloride to that of hydrogen chloride is large* and the 
only Important reaction is ( 6 ) ; as the addition pro¬ 
ceeds the concentration of hydrogen chloride in¬ 
creases and that of the acid chloride diminishes, and 
since (c) can be shown independently to be a very 
facile and rapid reaction, it occurs to a greater and 
greater extent in the course of the process of admix¬ 
ture. 

The observed immediate evolution of nitrogen is a 
measure, then, not of the formation of chloraooto- 
phenone in accordance with (a), but of the extent to 
which the final yield of ehloracetophenone by ( b ) and 
{d) falls short of the theoretical. 

Under favourable conditions we have found that 
the yield of ehloracetophenone, ultimately obtainable 
from benzoyl chloride (1 mol.) and diazomethane 
(1 mol.) by slowly adding the latter to the former, 
and allowing more than twelve hours for the com¬ 
pletion of the second phase (d), does not exceed 9 per 
cent of that theoretically possible ; this was estimated 
by analytical methods and represents a maximum 
for this procedure. On the theoretical basis outlined 
above we anticipate* that, using etjuimoleeular pro¬ 
portions, the optimum conditions, (i) for the produc¬ 
tion of a high yield of diazoacetophenone if the 
product is worked up after a short time, and (ii) for 
the production of ehloracetophenone if the mixture 
is kept for many hours, should be reached when the 
reagents are mixed as rapidly aa possible. This gives 
the best chance for (b) to proceed to completion 
before (c) can supervene and cause loss. 

When diazomethane (1 mol.) was added to an 
ethereal solution of benzoyl chloride (2 mol.) it was 
found that one • half of the benzoyl chloride was 
unacted upon ; evidently the main reaction was (b). 
Even in this case, however, the product isolated after 
keeping overnight was a mixture of ehloracetophenone 
and diazoacetophenone. 

We are in agreement with the view expressed by 
Arndt that the course taken by the reaction may 
depend on the constitution of the acid chloride ; this 
applies particularly to conditions under which re¬ 
actions of the type (d) assume an important r61e. 
Thus we know that aliphatic diazo-ketones are more 
readily decomposed by acids than are the diazo - 
acetophenones, and, on the other hand, the diazo¬ 
nitro-acetophenones are particularly stable. 

The experiments on which the above analysis is 
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based have been performed in collaboration with 
Dr. G. Schwarzanbach. The details will, it is hoped, 
be included in a subsequent publication. 

YV. Bradley. 

R. Ho HINSON. 

The University, 

Manchester. 


Adjustable Needle Valve Leaks. 

A satisfactory adjustable needle valve for ad¬ 
mitting a small constant flow of gas into a highly 
exhausted vessel is difficult to make. A number of 
ingenious forms have been described by various 
workers . 1 The valve should close tightly, open 



t il 

Fid. 1. 



I'm. 1 . 


UT, Hyrwx nr Mo mix (dins* tube about 1 cm. in diameter. 

A', Lon« valve neat made by drawing down capillary tubing, rinte 
Healed or waxed In position. 

.V, Valvp needle made of copper wire tapered by (lipping Hiireewively 
In add. 

■S7. Small steel rod for moving needle, fused to copper wire at B. 

77\ PIurh of cork to guide steel rod, and to retain mercury. 

Ilg, Mercury for making air-tight seal around -SC Mercury is retained 
between plugs /*, J\ so that valve may be used lit any position. 


Fro. li. 

<.’7\ Pyrex or Monax glass tube about 1 cm. In diameter. 

.S', Long valve seat, same as in (I) above. 

A\ Valve needle same as (1). 

l\ Tpper end of needle stern, copper rod. 

t) f Btbm washer Boldered to needle stem. 

Sp, Heavy Imiss spring, rests on />, ih held eompreased against glass 
eollur O, which In turn pushes against the yoke 1 . Yoke Is 
Inserted through /. 

IP, Winch for lowering or raising needle. 


Fig. 3. 

0T t Pyrex or Monax glass, upper half about 1-5 cm. In diameter. 

(\ Glass collar turned through 90°, showing the position of yoke 1'. 
f\ Valve Btem threaded at upper end. 

L, Hrafls supporting collar seated on shoulder in glass tube. 

Q, Slot In collar, and pin through needle stem. 

K t Stud to keep collar from turning. Inserted through J. 

1’, Flat enlargement blown in giaas tube to allow- pointer H to swing 
with nut A in lifting needle stem t T . Enlargement carries a 
paper Beale on outer circumference. 

/, Nipple for inserting pointer H, 

E, spanner wrench. 

B r , Winch for engaging upper end of spanner wrench In turning nut A. 


slowly, and yet it should have wide range. I have 
recently designed such a valve. The idea is not 
new ; any originality that the device may have lies 
largely in the mechanical arrangement. Three forms, 
all employing very long and exceedingly narrow 
needles, are herewith described. The order is that of 

1 Kaye, "High Vacua,” p, 51; Hopfleld, Anter. Jour. Optical Sue., 
vol, 12, p, 391; 1926. 
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increasing complexity. The last one admits of being 
calibrator l. 

(1) This adjustable leak is very simple. It was 
suggested and constructed by L. P. Garner, graduate 
student in electrical engineering and physics, and 
was recently used in our laboratory in the determina¬ 
tion of pump speeds by the mercury pellet metlpxi.* 
The essential parts are shown in Fig. 1. 

In constructing this valve (and the two that follow 7 ) 
considerable care must be taken in seating the needle. 
It- should be ground in with rouge before placing the 
valve seat in position. Obviously the needle in this 
form is adjusted by hand. 

(2) The second form of needle valve requires a 
little more cure in glass-blowing. The adjustment 
of the needle is accomplished by a wl if! spring actuated 
by 11 winch. This valve was designed and constructed 
by mo while at the Cavendish Laboratory, Cambridge, 
and during the past year was used by Prof. CL L. 
Clark, of the University of Illinois, in connexion with 
a Hadding-Siegbahn gas-type diffraction X-ray tube. 
The pressure was maintained constant at 0-011 mm. 
of mercury for periods of 50 hours on continuous 
runs, using an ordinary type of mercury vapour 
pump supported by a Cenco-Hyvac oil pump. The 
essential parts are shown in Fig. 2. 

This valve needle seats tightly, depending on the 
stiffness of the brass spring &p. For this reason 
the winch IT should be made rather rugged. It is 
well to make the squared aperture engaging the 
winch rod as shown in Fig. 2, instead of placing it 
at the end of the plug, where the strains are liable 
to e.mck the glass. Use a stout grade of white linen 
thread. 

(3) The third form of adjustable leak differs from 
the second in the mechanism employed for raising 
and lowering the needle. This mechanism is sketched 
in Fig. 3, in which the lower part of the valve is 
omitted. As in Figs. 1 and 2, the construction is 
made clear by reference' to the letters assigned to the 
various parts of the figure. 

Referring to Fig. 3, the upper end of the valve 
stem, the yoke, the supporting collar, nut , and spanner 
wrench arc all of metal (preferably brass), and the 
remainder iH of glass. The valve stem f 7 must move 
freely through the glass collar ( T ami through the 
brass supporting collar L . The nut A rests on L. 
The slot Q should be of sufficient depth to allow* an 
overall up-and-down movement of the valve stem V 
of about 1 cm. This will give a wide range of leaks. 
By means of the pointer If and attached scale any 
setting may bo repeated. 

Finally, the successful operation of these leak 
valves, especially when a minute leak is desired, 
depends upon the care used in drawing into shape 
and seating the long needle valve. 

Ohas. T. Knipp. 

Laboratory of Physics, 

University of Illinois. 


The Velocity Coefficient for Bimolecular Reactions 
In Solution. 

In a letter under the above title in Natitre of 
May 12, the interchange of energy between solvent 
and dissolved reactant molecules is discussed. This 
matter w as considered in a paper entitled “ The 
Benzyl at ion of Amines : Part 3, in the Journal of 
Physical Chemistry , 673 ; 1920. If activated mole¬ 
cules of solute are deactivated by collision with 
solvent molecules, the latter molecules may either 
acquire a higher velocity, or be themselves activated, 

• Kaye, ibitl. , p. 102. 
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or radiation may bo emitted* for the energy absorbed 
from the activated solute must go somewhere. The 
molecules of the solvent cannot acquire a higher 
velocity unless the temperature of the solution rises. 
I do not know whether there is any experimental 
evidence in support of this ; what it amounts to in 
a simple case appears to be that if we isolate two 
vessels, one containing, say, benzene, and the other 
a solution of a reacting substance such as benzyl 
bromide in benzene, then the temperature of the latter 
should rise. If the reply is that unactivatcd molecules 
of the reactant absorb this energy of translation of 
the solute molecules, then the position is as suggested 
by Mr. Louis Kassel (Nature, May 12), namely, 
that the effect of the third molecule, the solvent, 
should probably be as often activational as dcactiva- 
tional. 

If it be assumed that the activated solute gives up 
its energy to the solvent by activating the solvent 
molecules, then, unless we assume that the distribution 
of activated solvent molecules is upset by the presence 
of the solute or reactant, these activated solute mole¬ 
cules Mill presumably sooner or later transform their 
energy to the form of kinetic energy, and the position 
will i>e as before. We can again consider an actual 
case, a pure solvent, for example, benzene and a 
solution such as benzyl bromide in benzene. The 
pure benzene will contain a certain proportion of 
activated molecules, tlie proportion being governed 
by the usual KlHT relation. Is this proportion 
upset by the addition of the roaotant benzyl bromide ? 
If we go on to consider the case of a solution in which 
bimolecular reaction is actually taking place, then 
since the activated reactant molecules are disappear¬ 
ing as a result of the reaction and the solute molecules 
are not, one would expect that the more probable 
direction for interchange of energy would be from 
solute to reactants. 

There is another question which appears to me 
still open and unexplored. Is it justifiable to assume 
that the number of activated molecules present is 
actually given by the expression e~KIRT in the case 
of complex organic substances, or is it not possible 
that in such coses one may get what may bo described 
as electron tautomer ism, with the activated and the 
ordinary forms in more or less stable equilibrium as 
has been suggested by Baly ? The ordinary equation 
for the distribution of energy would then only apply 
in a modified form to such systems, and the velocity 
of reaction would depend considerably upon the life 
of the activated molecules (ef. J, Phyn. Ckem 535 ; 
1927). Conditions in a solution are peculiarly favour¬ 
able to the stabilisation of such 4 electron tautemer¬ 
ities, 1 because the solvent molecules themselves can 
surround activated molecules and help in the produc¬ 
tion of a fairly stable system in which one or more of 
the electrons in tin* reactant molecule may he dis¬ 
placed from their ordinary positions by the absorption 
of the energy of activation. In effect, the solute 
would imitate feebly the behaviour of solute and 
solvent on ionisation. 

This brings us back to the original Arrhenius con¬ 
ception of active molecules as a separate species, and 
remembering that Arrhenius based his conclusions on 
the behaviour of complex organic molecules in solu- 
tion, it is possible that later extensions of his views 
derived from the behaviour of simple molecules in 
gaseous systems will not apply to more complex 
cases without considerable modification. 

D. H. Peacock. 

The rhemistry Department, 

University College, 

Rangoon, 

Burma. 
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Is Crystal Reflection of X-rays entirely a 
Classical Phenomenon? 

Ik a recent letter in Nature of June 23, p. 083, 
Prof. G. E, M. Jauncey and Mr. W. D. Claus have 
made some remarks concerning the treatment of 
X-ray scattering by means of the new mechanics, 
and in this connexion we foel that the following 
comments may not be out of place. 

According to the wave mechanics, the coherent 
and incoherent components of the scattered radiation 
are piven by separate rules. It so happens that, over 
a wide range of wave-lengths, it is possible to give 
a picture of tho process of coherent scattering by 
replacing the electrons by their corresponding Schrod- 
inger charge density and supposing each element of 
this to scatter according to classical laws, but this by 
no means implies that crystal reflection is an entirely 
classical phenomenon. 

Jauncey and Claus give the formula 

~(\!Z)T{- 1 )"P«>i, . . (1) 

N «-1 

F n being the F value for one atom, containing Z 
electrons, corresponding to the reflection of the nth 
order by a crystal of spacing 1). We have been 
unablo to see the justification of all the steps in their 
deduction of the formula, and have thought it worth 
while to check the result in the following way. 

According to the wave-mechanics rule just given, 
we have 


/ I’ 00 I 4 TTfl 

P{a) exp i - - sin 

- 00 ' 

P(a)da being the total Schrbdinger charge, expressed 
in terms of the electronic charge as unit, between 
two planes at distances a and a + da from the centre 
of the atom. Putting (sin 0)j\ = n/2D, and assuming 
the charge distribution in the atom to be symmetrical 
with respect to a plane through its centre, parallel to 
the reflecting planes, we find by a simple summation 


jrfa, (2) 
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Assuming P(«) = 0 for that is that the atomic 

radius is less than one and a half times the spacing 
of the planes, it follows that 
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a result which has been given by Compton for the 
special case P{a) = Q for a^Dj 2, in which tho second 
term on the right-hand side of (4) vanishes. Formula 
(4) is also true when heat motion is taken into account, 
if a suitably modified P(a) is used, and if the generally 
scattered radiation is neglected. 

J auncey and Claus use the experimental results of 
Havighurst to check relation (1), and find it to be 
true in three out of the four oases chosen. In one 
case the sum of the series is greater than J, but it 
must be pointed out that the experimental F curve 
lias been extrapolated in both directions, so that no 
definite conclusion can be based upon it. 

Moreover, formula (4) is only true for very large 
values of N ; for small values, and with a suitable 
distribution -P(a), the integral in (3) may assume 
negative values, so that care is evidently required in 
applying the formula to a small number of spectra. 
It seems scarcely possible to decide for or against any 
theory of scattering by a method of this kind- There 
is in fact a very close agreement between the F curves 
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calculated for sodium and chlorine according to the 
rule given above, and the observed F curve when 
proper corrections are made for temperature (James, 
Waller, and Hartree, Proc. Roy . Soc., A t 118, 334 ; 
1928), and we feel that this is much the most direct 
typo of test to which the theory can be subjected. 

I, W ADLER. 

R. W. James. 

Physical Laboratories, 

University, 

Manchester. 


Kinetics of Absorption of Ultra-sonic Waves. 

Recent work by Pierce (Proc. Amer. Acad>. Arts 
and Set ., 80, No. 5 ; 1925, and Abello, Proc, Nat. Acad. 
Sci., 13, p. 099; 1927) has directed attention to the 
high attenuation experienced by ultra-sonic waves in 
passing through carbon dioxide and, to a lesser extent, 
hydrogen or helium. It is possible to correlate this 
absorption and the attendant frequency variation of 
velocity with the mechanisms of collisions of the first 
and socond kinds. 

The mean kinetic energy of the molecules varies 
from the regions of rarefaction to those of condensa¬ 
tion, so if we associate with each small volume element 
a corresponding temperature, we may speak of the 
translational enorgy temperature variation in space 
and time. For low sound frequencies the collision 
mechanism is adequate to allow the distribution of 
molecules in the internal states to readjust itsolf to the 
slow fluctuations in translational temperature. Using 
the language of the old quantum theory, we define for 
each stationary state an associated temperature for 
which Under equilibrium conditions the number of 
molecules would be that actually present for par¬ 
ticular space-time values. For increasing frequency 
there is a phase lag and also a diminution in the rela¬ 
tive amplitudes of the internal and translational 
energy temperature variations. Tills amplitude 
diminution is slight for some states and more marked 
for others. Accordingly, the gas begins to behave as 
if these latter states were absent and others only 
partially present; or, put otherwise, the specific heat 
decreases and the velocity of sound increases. The 
absorption on this theory is due to the out-of- phase 
components in the internal temperature changes, and 
also to the radiation loss of energy from excited states. 
The detailed analysis will bo published in the Physical 
Review —the final results (except for some idealised 
casos for which reference may be mode to Joans’s 
" Kinetic Theory of Gases ” and to Her zf eld and Rice, 
Physical Review , April 1928) involve collision excita¬ 
tion probabilites and co-ordinate the experimental 
sound data with atomic structure knowledge. 

Evidently, increasing tho collision frequency acts to 
diminish the discrepancy between internal tempera¬ 
tures and the translational temperature. General 
considerations (applicable also if a viscosity explana¬ 
tion is offered) suggest that the absorption coefficient 
is to a first approximation dependent directly on the 
number of molecules in the path of the sound beam and 
inversely on the frequency of collision. It may then 
be shown that in a mixture of gases A and B , tho ratio 
of the resulting absorption to the absorption of pure 
B at the same pressure is 

^(aNj-bNN A )laN^-bNN A +cN* 

where N and N A refer to the concentrations of mole¬ 
cules of both types and of type A alone, respectively ; 
z is proportional to sound path length, ana the con¬ 
stants o,6,csatisfy the inequalitiesc>6>a^ 0. a *0 
if one assumes that because of resonance or coupling 
effects collisions between similar molecules are on the 


average more effective in promoting energy transfers 
than collisions between dissimilar ones. 

Abello’s empirical conclusion from his data was that 
the exponent supra is proportional to N A . However, 
on referring to Atjello’s graphs for hydrogen and carbon 
dioxide, it is seen that the experimental absorption for 
N a large is uniformly greater than predicted on his 
assumption of a linear dependence and seems rather 
to boar out tho relation given above. 

D. G. Bourgjn. 

Department of Mathematics, 

University of Illinois, 

May 21. 

Abstracts of Royal Society Papers. 

The issue of Nature of Mar. 24 contained a 
paragraph (p. 483) referring to a paper entitled 
‘ Statistical Experiments on the Motion of Electrons 
in Gases,” by Mr. R. d’E. Atkinson, communicated 
to the Royal Society at a meeting on Mar. 15. Previous 
to the meeting tho abstract of this paper written by 
Mr. Atkinson had been circulated to members of the 
Society. 

The abstract contains definite statements which 
hnvo led uninformed readers to beliovc that there aro 
many errors in my publications on the subject of 
electricity in gases and in those of other physicists 
who have collaborated with me. Several people 
interested in this subject have expressed surprise that 
no answer lias as yet appeared to the statements 
contained in the abstract. 

I should like to direct attention to the fact that I 
wrote an answer to the statements contained in the 
abstract early in May and sent it to the Philosophical 
Magazine, but publication was refused on the ground 
that the abstract circulated by the Royal Society is 
not ‘ official,’ and consequently no answer can be 
made to the statements contained in it. 

If this view be accepted, it becomos possible for 
authors to have statements circulated and placed in 
a position so privileged that there is no opportunity 
of answering them except in a foreign journal. 

It is perhaps not generally known that even after 
an 4 abstract' has been circulated, the whole paper, 
or i>arts of it, may be refused publication by the Royal 
Society. .7. S. Townsend. 

Electrical Laboratory, 

Oxford, July II. 


Does Methylene Blue penetrate Living Cells ? 

Miss Irwin (Nature, Juno 16, p. 939) implies that 
her observations affect the validity of vital staining 
with methylene blue. As one who has used this 
method extensively, may 1 ask whether tho method 
depends upon “ penotration of blue dye ” as Miss 
Irwin assumes ? 

A muscle nerve preparation taken from a frog 
previously transfused with dilute solution of methyl• 
ene blue behaves like a normal physiological piepara- 
tion in respect of vigorous contraction on electrical 
stimulation through its nerve for upwards of an hour 
after the appearance of intensely stained nerve- 
endings. The muscle itself appears pale green by 
transmitted light, and the dye is evidently present 
in a reduced or partially reduced form. This applies 
to the whole of the muscle ; but it is rare for more 
than half the nerves to be stained. I suppose the 
contracting muscle is alive; to think otherwise 
would do some violence to accepted vital criteria. 

Tudor Jones. 

The University of Liverpool, 

‘ Department of Anatomy, 

June 20. 
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Agriculture in India. 


I NDIA nowadays is rarely without its Commis¬ 
sion, and these follow one another in rapid 
succession. The moBt recent one reporting is the 
Royal Commission on Agriculture, 1 which has been 
at work for the past two years, somewhat over¬ 
shadowed latterly by the Simon Commission. The 
short title is rather misleading, for the terms of 
reference cover much wider ground : these include 
the “ present position of agricultural and rural 
economy in India,” and the Commission is asked 
to make “ recommendations and to promote the 
welfare and prosperity of the rural population.” 
Specifically mentioned besides agricultural and 
veterinary practice, are agricultural statistics, 
better crops and improvement in practice, dairy 
farming and breeding of stock, as well as methods 
of transport and marketing, agricultural finance 
and credit. But the intention of His Majesty’s 
Government is perhaps more clearly indicated by 
the composition of the Commission, which includes 
no member of the Indian Agricultural Service. 

For those, then, who might naturally look for a 
careful survey of the many problems facing Indian 
agriculture, the report will be somewhat disappoint¬ 
ing. For a study of such questions they will have 
to depend ehiofly on the mass of evidence which is 
now Being published. The Commission contents 
itself, so far as the improvement of agriculture is 
conoerned, with some 50-00 pages, but devotes a 
larger number of pages to the agricultural services 
and their organisation, having among its members 
those eminently fitted for dealing with this. 

The Commission, in its letter of submission, 
writes as follows: “Throughout our Report we 
have endeavoured to make plain our conviction 
that no substantial improvement in agriculture 
can be effected unless the cultivator has the will to 
achieve a better standard of living and capacity, 
in terms of mental equipment and of physical 
health, to take advantage of the opportunities 
which science, wise laws, and good administration 
may place at his disposal. Of all the factors 
making for prosperous agriculture, by far the most 
important is the outlook of the peasant himself.” 
When all is said and done, however, wo do not 
think that the request in the terms of reference 
“ in particular to investigate the measures now 
being taken for the promotion of agricultural 
research . . . the introduction of new and better 
crops, and improvement in agricultural practice,” 
has received sufficient attention. The inclusion of 
experienced workers in these subjects would have 
strengthened the Commission, an<J rendered this 
part of its report more weighty and valuable. 

The compact volume in which the report is 
printed runs to close on 900 pages, of which the 
first 100 are devoted to an unofficial summary, 
excellently written and of particular value to the 
general reader. We gather that the first step taken 
on landing in India was the preparation of the usual 

1 Report of the Royal Commission on Agriculture in India. (Cmd. 
313a.) Pp. v +100-f-xvill-b765. (London: H.M. Stationery Office, 
1928.) lU.net, 
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questionnaire, which was very freely distributed. 
Replies to this numbered 783, and 395 witnesses 
were examined during the two years. The mass 
of literature comprised of these written statements 
and the subsequent examinations should form a 
useful library on Indian agriculture, and the present 
conditions of the rural population. 

The report opens with an introductory chapter 
on “ The Village,” the unit of rural India, which is 
entirely different from anything in Great Britain. 
It consists in the main of a collection of mud houses 
huddled together like a flock of frightened sheep, 
in the midst of the fields belonging to it. This 
arrangement dates from ancient times, and ob¬ 
viously makes for mutual protection, for the 
cultivators were defenceless against bands of 
marauders. Besides this, the demands of their 
rulers varied from year to year and were some¬ 
times crushing ; and there was always the fear of 
famine if the monsoon failed. Selling the produce 
from their fields w*as non-existent in a small com¬ 
munity all growing the same crops, and each 
cultivator was content with producing only the 
amount required for his family. Later, with added 
security under a settled government, matters 
improved, and there was a new-found feeling of 
safety. The land was divided up and the rights 
of ownership examined and recorded, and for the 
first time land, irrespective of crops, acquired a 
value. Each member of the village knew what 
proportion of the produce was his own—but the 
arrangement of centuries remained unaltered. Of 
the 500,000 villages in India, most are still un¬ 
touched by metalled roads or railways, and are 
thus cut off from one another by impassable paths 
during the rains. 

There is in India a marked absence of large-scale 
farming. All agricultural practices are dependent 
on the stated periods of the monsoons, and work on 
the land in the long dry season becomes impossible. 
Thus for half the year the cultivator has his time 
on his hands. It is always hard to change old-time 
customs, But not the least problem engaging the 
attention of the Commission appears to be that of 
placing the cultivator in a position, by the most 
varied ameliorations, to make use of this idle time. 

In the second chapter there is a summary 
history of the efforts at applying scientific agricul¬ 
ture to India, from the enlistment of twelve 
American cotton planters in 1839 “ to teach the 
cultivators to grow and clean cotton,” and the 
celebrated order placed in England in 1863 by the 
Madras Government for “a steam plough, steam 
harrows and cultivators, seed drills, horse hoes, 
threshing machines and winnowers, chaff cutters 
and water lifts,” to the establishment in 1903 by 
Lord Curzon of the Indian Agricultural Depart¬ 
ment. When the constitutional changes ocourred in 
1919, all departments connected with rural welfare 
were * transferred ’ from the Government of India to 
the local governors, each acting through a minister. 
This of course included agriculture, with the excep¬ 
tion of the central research stations for all India. 
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In Chapter iii. the Commission, dissatisfied with 
the ^incoherence of the present arrangement, pro¬ 
poses a new organisation for agricultural research. 
This scheme, although the Commission is not quite 
unanimous in matters of detail, appears to be well 
thought out and of value. At present the agricul¬ 
tural departments in the provinces are independent 
of one another and of the central research institutes, 
which are under the control of the Agricultural 
Adviser to the Government of India. This lack of 
connexion between all India and provincial de¬ 
partments is, and always has been, an anomaly, and 
the new organisation is designed to bring them 
into closer relations. For this purpose the estab¬ 
lishment of an Imperial Counoil of Agricultural 
Research, with a lump sum of 50 lakhs of rupees as 
endowment, is recommended ; the primary function 
of the council will be to co-ordinate agricultural 
and veterinary research in India with that in other 
parts of the British Empire and foreign countries. 

The Imperial Council of Agricultural Research 
would consist of three whole-time officers and 36 
others. Of the three, the chairman should be of 
wide administrative experience and, if possible, 
with Indian experience also, and the two others 
would deal, with agricultural and veterinary re¬ 
search respectively. The 36 ordinary members 
would represent various interests in the country : 
8 would be nominated by the Government of India, 
18 would represent the provinces, 3 the universities, 

I each the Central Cotton Committee and the plant¬ 
ing community, and the remaining 5 would be 
elected Ipy the Council itself. The whole-time 
officers would be engaged for five years, and the rest 
nominated for three, periods subject to extension if 
desired. The post of agricultural adviser to the 
Government of India would naturally lapse under 
this scheme, and his advisory duties would be 
carried on by the chairman of the Council. 

Special attention is directed to the Central Re¬ 
search Institute at Pusa. This, it is recommended, 
should be strengthened so as to become also a teach¬ 
ing centre for higher training in agriculture, as it is 
entirely desirable that India Should be self-con¬ 
tained in this respect as soon as possible. 

The allied subject of the agricultural services is 
dealt with in a long chapter (xix.) at the end of the 
report. While we consider it of even greator im¬ 
portance than that on the organisation of research, 
space forbids us from going into details. The 
general intention in the recommendations is to im¬ 
prove the status of those services, on the score of 
efficiency and because of the increased responsibili¬ 
ties imposed if the Commission's suggestions are en¬ 
dorsed. This applies not only to the Tank and file, 
but in a special degree to the posts of provincial 
director of agriculture and the principal of the 
agricultural college, both of them being key posi¬ 
tions in the improvement of agriculture. It is 
suggested that the hands of the former might be 
strengthened by the addition of an officer of some¬ 
what lower status as joint director. The Commis¬ 
sion is not in favour of short-term appointments— 
whioh are, it is true, generally uneconomic in prin¬ 
ciple and praotioe. As to the general i^cruitment for 
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the service, it is recommended that the system of 
scholarships so successfully initiated by the Colonial 
Office should be adopted ; and in the case of all 
superior officers it is contended that the best men 
should be engaged, and that therefore recruitment 
should not be confined to one province, or even to 
India. The Institute at Pusa is again referred td, and 
the Commission recommends that the status of the 
principal and the heads of sections should be raised, 
in view of the increased demands made upon them. 

Chapter vi. is devoted to agricultural improve¬ 
ment, and it is stated that the various factors affect¬ 
ing crop production, other than irrigation, are dealt 
with. The areaR under the seventeen chief crops in 
Lidia are given for general information. Soils and 
manures are rather fully discussed and take up about 
half of the chapter, a few pages are devoted to plant 
breeding, and a table is printed showing the areas 
under improved varieties ; rather more space is de¬ 
voted to seed distribution ; agricultural implements 
are then considered, and a few concluding remarks 
are made on plant protection. The important sub¬ 
jects of rotation of crops and tillage are not included, 
in that they have been fully discussed by the recent 
Sugar and Cotton Committees. 

There are 81 recommendations and conclusions at 
the end of chapter vi, although this formidable 
number could have been reduced by using longer 
paragraphs. As examples of useful conclusions the 
following may be given : the suggestion that a soil 
survey of India should be undertaken is vetoed : no 
diminution in the fertility of long-continued culti¬ 
vated fields is anticipated : definite advice cannot be 
given by the agricultural department on the use of 
fertilisers by cultivators : neither export tax nor 
prohibition of export, of oil seeds, oil cakes, bones or 
fish manures, can be justified ; and no legislation is 
needed for the adulteration of fertilisers. 

As already indicated, we consider that this chapter 
will prove disappointing to those interested in agri¬ 
cultural problems, and hoping for new light on an 
extremely complicated enterprise, in which, despite 
occasional successes, the general result of their 
labour has often been very disheartening. This 
latter aspect is reflected in the way in which the 
Commission has presented this part of its report ; 
for there is a singular absence of that enthusiasm 
which is so marked a feature whenever they deal 
with rural economy. As it is, the chapter summar¬ 
ises the information placed before the Commis¬ 
sioners, and is simple and clear, with an honest 
attempt to make suggestions where considered of 
possible advantage. In many cases there is practi¬ 
cally nothing to be done but to go on working, and 
the Commission accordingly has various suggestions 
for the new Imperial Council of Agricultural Re¬ 
search. But it must be remembered that this 
subject is rather beyond the experience of the 
Commission as constituted, and could only be dealt 
with properly by a committee of experts in the 
various agricultural sciences, and in the practical 
aspects of Indian agriculture : such a body alone 
would be competent to collate the evidence and to 
discuss the improvement of Indian agriculture. 

(To be continued .) 
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Reproduction, Lactation, and Vitamin E. 


A S the dietary requirements for growth have 
. become more clearly defined with the intro¬ 
duction of purified nutrients, it was soon observed 
that diets adequate for growth might not suffioe for 
reproduction or lactation, either quantitatively or 
qualitatively. Quantitative deficiencies arc easily 
remedied : investigation of the qualitative has led 
to a better appreciation of the part played by 
protein, salts, and vitamins in nutrition, and to the 
discovery of a new type of sterility. The young are 
dependent for their supplies upon the mother until 
they are weaned : inadequate diets during preg¬ 
nancy are reflected in the condition of the young 
when born or later : during lactation such diets 
result in failure to rear the offspring. The growing 
organism requires different ratios between the 
various elements of the food as compared with the 
adult and the qualitative dietary requirements of 
the nursing mother depend chiefly on the necessity 
of satisfying these needs. Thus a relatively greater 
intake of certain salts and growth-promoting vita¬ 
mins is required by a nursing mother than by an 
adult of the same weight who is not being sub¬ 
jected to a similar strain. 

Failure of reproduction is a characteristic effect 
of many deficient diets and is usually shown by 
failure to breed or by failure to rear the young born. 
A special type of sterility has been described by 
H. M. Evans and his co-workers and shown to be 
associated w r ith a dietary deficiency : the substance 
lacking is apparently an organic compound of 
unknown composition; it has been labelled 
vitamin E. Our knowledge of this vitamin has 
recently been collected by H. M. Evans, <*. O. Burr, 
and T. L. Althausen (“ The Antisterility Vitamin© 
Fat Soluble E,” Memoirs of the University of 
California , vol. 8). The sterility is unique in 
that implantation of the embryos in the uterus 
occurs normally, but later they are resorbed and no 
young are ever born. The sexual cycle in female 
rats suffering from vitamin E deficiency occurs 
normally: in other types of sterility, either the 
sexual cycle is disordered or implantation fails to 
occur. In the male, vitamin E sterility is accom¬ 
panied by degeneration of the testicular glands. 

To determine whether a given rat is suffering 
from vitamin E sterility it is essential to carry out 
fertility tests. The occurrence of oestrus or pro- 
eestrus must be observed, from the change in typo 
of cell found in a vaginal smear, and must be 
followed by the signs of successful copulation with 
a fertile male, the presence of a vaginal plug and 
spermatozoa in the female passages. If implanta¬ 
tion is successful the vaginal smear shows red-blood 
cells about the 13-15th day of gestation. In the 
authors’ stock of animals, 5-18 per cent of successful 
matings are not followed by implantation: the 
animals used for testing for the presence of vitamin 
E should not show a higher percentage of failures, 
otherwise they are unsuitable for the test and are 
presumably suffering from some other type of 
deficiency. Resorption of the young occurs about 

No. 3005, Vol. 122] 


the 20-25th day and is shown by a gradual fall in 
weight of the animal, in contrast to the abrupt fall 
seen when a litter of living young is bom.' The 
suitability of the animal for the test can be con¬ 
trolled by supplying a source of vitamin E at the 
next gestation and obtaining a healthy litter. 

Histological examination of the uterus of these 
animals at different stages of gestation shows that 
the development of the young is definitely retarded 
after the 8th day : about the 13th day many of the 
foetuses die and the placentae start to degenerate 
about the 16th day. Death is ascribed to changes 
in tjie yolksacs, especially interference withiuemato- 
poiesis and failure of development of the foetal 
capillaries in the placenta. The fewness of the 
red-blood corpuscles as compared with the numbers 
seen in normal embryos is noticeable about the 
11th day. 

In contrast to the normal sex-life of the sterile 
female, the sterile male shows marked testicular 
degeneration. For a short period a male may be 
sterile and show’ normal testes histologically : that 
some change has already occurred in the organs, 
however, is shown by the fact that even prolonged 
administration of vitamin E will result in the cure 
of only 25 per cent of sterile males, and even in 
these most of the tubules will be degenerated. In 
the next stage the spermatozoa fail to show r normal 
movements, and finally disappear : the animal 
becomes incapable of forming the vaginal plug on 
copulation with the female and in the last stage 
loses all sex interest. 

The diet used to produce these effects contains 
alcohol-extracted casein, cooked corn starch, cod- 
liver oil, salts, lard, and yeast: it is thus adequate 
so far as the other dietary constituents are con¬ 
cerned. Sterile females supplied with a sufficiency 
of vitamin E will have a normal gestation and pro¬ 
duce living young : by using such animals as test 
objects it has been possible to determine the distri¬ 
bution of the vitamin in Nature and to prepare 
extracts containing it in concentrated form. In 
general it may be stated that animal foods are not 
good sources of the vitamin : it is not stored in the 
testes and the viscera contain little : it is chiefly 
present in muscle and fat, though even here it is 
not in a concentrated form : milk contains little. 
Vegetable foods provide the most potent sources, 
especially lettuce and wheat - germ : the oil ex¬ 
tracted from the latter has proved a convenient 
source. Fertility can be ensured by a dose of 
0-55 cm. of the oil on the first day of gestation or by 
a daily dose of 25 mgm. during gestation. Experi¬ 
ments have shown that for any given gestation to 
be successful the vitamin must be present in ade¬ 
quate concentration in the body from the 5th to the 
20th day of this gestation. Twenty times the 
minimum dose will suffice for two but not for three 
gestations : the vitamin is used up in the ordinary 
metabolic processes of the body, and although it is 
essential for gestation it does not appear to be 
utilised more rapidly during it. Sterile animals 
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contain less of the vitamin in their tissues than 
those on an adequate diet; it can be detected also 
in new-born young. It exerts its action on intra- 
peritoneal injection as well as following oral 
administration. In excess it will not increase 
the fertility of the animals above the normal for 
the particular stock. 

Preliminary experiments appear to show that 
vitamin E is also essential for normal lactation. 

As regards its chemical properties, vitamin E 
shows close relationships to the group in which 
vitamins A and D are placed : it is found in the 
unsaponifiable fraction of wheat-germ oil, but is 
unstable to a hot saponification in this oil, although 
stable when in a purer condition. It is stable to 
aeration and hydrogenation but not to bromina- 
tion : it is not destroyed by drying lettuce nor by 
cooking plant or animal tissues. By fractionation 
of wheat - germ oil a sterol-free fraction can be 
obtained, distilling at 225-230° C. at 0*01 mm. 
pressure, containing all the activity : no nitrogen, 
sulphur, or halogen is present in the active fraction, 
5 mgm. of which fed on the day of mating will suffice 
to ensure a normal gestation. Its behaviour on 
fractionation thus resembles closely that of the 
growth-promoting fat soluble vitamin A. 

Failure of reproduction on similar synthetic diets 
has been noted by other observers, especially by 
B. Sure, but Evans and ids co-workers have made 
the most complete analysis of this particular type. 
U. Suzuki, W. Nakahara, and N. Hashimoto (Proc. 
Imp. Academy, Tokyo, vol. 3, p. 619; 1927 ; 
Scientif. Papers, Jnstit. Phys . and Ghent. Research, 
vol. 7, p. 143 ; 1927), have obtained failure of 
reproduction with degeneration of the testes in the 
males, but without demonstrable changes in the 
ovaries in the females, when white rats were main¬ 
tained on diets free from, or relatively low, in fat, 
vitamins A and B being supplied in the form 
of concentrates. Their diets, however, failed to 
secure absolutely normal growth. Evidence of 
resorption of embryos was obtained in a few of 
the females. It is probable that the results were 
due to vitamin E deficiency. W. P. Kennedy 
(Quart. J. Exp. Physiol ., vol. 16, p. 281 ; 1926) 
lias also confirmed some of the details of Evans’ 
work. 

It may be pointed out in connexion with the 
examination of food materials as sources of certain 
of the vitamins, that there is some evidence that 
erroneous conclusions may be drawn when the 
substance under test is mixed in with the other 
constituents of the diet, owing to an interaction 
between it and some of these constituents resulting 
in a destruction, partial or complete, of the vitamin. 
Thus H. A. Mattill (J. Am. Med. Ass., vol. 89, 
p. 1505 ; 1927) has adduced evidence that vitamins 
A and E may be oxidised in the presence of certain 
fats or salts in the diet: and H. M. Evans and 
G. 0. Burr (ibid., vol. 88, p. 1462, and vol. 89, 
p. 1587), have obtained similar results in the case 
of vitamin E. Lard among the fats and ferrous 
sulphate among the salts appear to be among the 
destructive agents; a definite relationship between 
the lard and the amount of wheat-germ necessary 
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to cure sterility has been demonstrated ; hydro¬ 
genated lard appears to be without this effect: a 
ferric salt has not the same action as a ferrous 
salt. 

Although so much attention has been recently 
directed towards the part played by the vitamins 
in reproduction and lactation, it is essential that 
the influence of the other constituents of the diet 
and the proper balance of all the constituents 
should not be omitted from consideration. Gladys 
A. Hartwell (Biochem. J vol. 21, p. 1076 ; 1927), 
using a diet of caseinogen, potato starch, butter, 
cod-liver oil, salts, and marmite, found that 16 per 
cent butter or 12 per cent with 4 per cent cod- 
liver oil and 16 per cent caseinogen produced 
nearly normal growth in rats : with 14 per cent 
cod-liver oil growth was less good, and no litters 
were produced : the uteri and mammary glands 
were abnormal and the testes in the male were 
frequently small and the animals sterile. With 
16 per cent butter and 4 per cent cod-liver oil, 
reproduction was poor, the does dying or failing 
to rear their young : the males were fertile. In¬ 
creasing the protein content or adding lactal- 
bumin gave Hlightly better results, but the best 
were obtained with 12 per cent butter alone 
in the diet, although still not so satisfactory as 
among the animals of the stock colony. She 
suggests that excess of vitamins A and D may 
upset growth, or that vitamin E is necessary for 
growth as well as for fertility : it is possible that 
interaction between the consti tuents of the diet in the 
diet itself may be a factor in the results obtained: 
thus the cod-liver oil may inactivate the vitamin 
E of the butter. The same author has also shown. 
that potato protein is inadequate for growth, 
reproduction, and lactation, probably due to the 
difficulty of feeding sufficient protein on a simple 
potato diet (ibid., p. 282), and that an oatmeal 
diet, although it allows of fairly good growth, 
is not adequate for reproduction or lactation 
(ibid., vol. 20, p. 750; 1926). In this case also 
the total protein in the diet was low. W. P. 
Kennedy (loc. cit.) has found that fertility is 
impaired by a high protein diet and also by one 
low in calcium, and that the movements of the 
isolated uterus of these animals in a bath of 
Ringer’s solution may not be absolutely normal, 
as well as the response to variations in the calcium 
oontent of the surrounding fluid (Quart. J. Exp. 
Physiol vol. 16, p. 333 ; 1926). 

U. Suzuki and N. Hashimoto (Scientij. Papers, 
Instil. Phys. and Chem. Research, vol. 4, p. 236 ; 
1926) found that on a diet of condensed milk 
supplemented with salts and a vitamin B con¬ 
centrate, growth was normal but reproduction 
rare ; fertility was improved by the addition of 
0*1 -0*5 per cent cholesterol. These authors also 
report that a higher proportion of cholesterol in the 
diet was toxic, leading to cessation of growth and 
even death: there appeared to be a relationship 
between this toxic effect and the vitamin A 
oontent of the diet. 

Apart from the reflection of the adequateness 
of a diet in the number and condition of the young 
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bom—if the diet is so far adequate for reproduction 
—the condition, and especially the weight of the 
mother, form an index of its suitability. Miss 
Hartwell (Biochem, vol. 21, p. 572 ; 1927) 
has found that on a variety of diets the mother 
rat gains about 20 gm. in weight during gestation, 
whether the diet is good or poor : in the latter 
case there are fewer young in the litter and many 
are born dead. On the other hand, during lacta¬ 
tion the mother may lose up to ono-third of her 
weight in supplying the needs of her young, if 
the diet is inadequate. Thus it appears that the 
mother only sacrifices her own tissues during 
lactation and not during gestation. S. Bartlett 
has found that cows also continue to grow during 
gestation and lactation provided that their diet 


is satisfactory ( J . Agricult . Sci.> vol, 16, p. 392 ; 
1926). The necessity of proper diets is further 
shown by some figures published by Forbes and 
his co-workers (E. B. Forbes, J. A. Fries, W. W. 
Braman, and M. Kriss: J. Agricult. Research y 
vol. 33, p. 483 ; 1926). From metabolism ex¬ 
periments on cows it is concluded that the per¬ 
centage utilisation of the metabolisable energy of 
the ration for maintenance reaches 75-80, for 
production 70-75, blit for growth only about 60. 
Similar studies, which include milk analysis, 
can scarcely be? carried out on rats owing to their 
small size, so that it is of interest to bring together 
the results obtained in the case of these two species 
of animals, and to note the similarity of their 
behaviour during gestation and lactation. 


News and Views. 


The scientific and economic problems of the textile 
industry, to the importance of which considerable 
attention was paid at the Leeds meeting last year of 
the British Association, form the theme of several 
recent publications. Two noteworthy communica¬ 
tions are “ A Survey of Textile Industries ” by Sir 
Arthur Balfour’s Committee on Industry and Trade, 
and “ A Survey of the Production and Utilisation of 
Wool,” published by the British Research Association 
for the Woollen and Worsted Industries. The latter 
report is of a very general character. It summarises 
the extensive nature of the problems of the industry, 
and attempts to indicate lines of investigation for the 
improvement of the world’s wool production for the 
particular purposes of textile manufacturers. Some of 
the observations made in the report are not very 
specific. The importance of the study of the “ growth 
of wool on the living sheep, how it originates, how it 
develops, and how it attains its final form, and, above 
all, why fibres differ, why fleeces differ, why breeds 
differ,” is of course obvious. But this matter seems 
to involve just those difficulties which make the 
answer to some of the fundamental biological prob¬ 
lems a matter of the greatest interest and complexity. 
The report clearly emphasises the urgent necessity for 
a real systematisation and definition of certain pro¬ 
perties of the wool fibre. It suggests a possible 
classification of wools from the point of view of their 
utility to the spinner and manufacturer, in accordance, 
first of all, with their milling properties, and, secondly, 
with their spinning powers. 

The real difficulty of progress in these matters 
depends on the fact that the fundamental properties 
of wool from the viewpoint of the spinner and manu¬ 
facturer, if they are actually definable, are cer¬ 
tainly not yet defined. The spinning power of a wool, 
it is true, is related to its quality, yet, as was pointed 
out in Nature of Nov. 10, 1927 (p. 730), the quality 
number or count to which a particular wool will spin 
has at present no definite measure. Exact informa¬ 
tion upon the important processes of milling and 
felting is also not available. It is not surprising that 
one finds in these circumstances that the blanket 
manufacturer knows exactly [the tyjie of raw wool] 
which he requires, though not always is he able to 
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express it in words.” As the report states, unless the 
fundamental properties of a raw wool aro known in 
its relation to the purposes for which it will ultimately 
bo used, experiments for developing new types of 
wool are bound to be of doubtful value. The wool 
textile technologist has conditions to meet, however, 
in connexion with tho raw material, which scarcely 
exist in connexion with tho supply of the raw material 
for other industries. For example, supplies and 
qualities of fleeces can under certain conditions be 
controlled, but, as Sir Arthur Balfour’s committee 
points out, “ the expansion of wool supplies [and 
presumably tho quality] seems likely to be largely 
dependent on the price of wool (conjoined with the 
price of mutton) in relation to the price of other 
agricultural produce, notably, wheat and cereals.” 
This aspect of the raw material supply for tho textile 
industry, while it does not of course form directly a 
part of the problem of the standardisation of wool 
by scientific means, is bound to receive considerable 
attention by the economist and agriculturalist. Its 
relation with the technological points enumerated in 
the report of the British Research Association for the 
Woollen and Worsted Industries has doubtless already 
taken an important place in the considerations of 
that body. 

Scientific workers generally will welcome the 
statement made in the House of Commons on July 23 
by Mr. A. M. Samuel, Financial Secretary to the 
Treasury, that the Government is prepared to exempt 
from Customs duty scientific cinematograph films 
brought into Great Britain solely for exhibition to 
scientific bodies. As was stated in our issue of July 21 
(p. 103), the subject was raised early this month as 
a direct consequence of the difficulties experienced by 
Mr. W. H. Wright, the distinguished * American 
astronomer who delivered the George Darwin lecture 
before the Royal Astronomical Society on June 8, in 
introducing his cinematograph film of Jupiter. On 
the report stage of the Finance Bill in the House of 
Commons on July 23, Capt. Ian Fraser moved a new 
clause providing that the Customs duties imposed by 
the Finance Act, 1925, on negative and positive 
cinematograph films should oeaae to be payable in the 
case of a film certified by the Royal .Society to be 
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solely an illustration of scientific investigation, for 
exhibition before members of a recognised scientific 
body and imported only for the purpose of such 
exhibition free of charge. Mr. Samuel stated that 
the Royal Society has agreed to certify such films, 
and that the Customs officials will accept tho state¬ 
ment. Oapt. Fraser’s clause was therefore read a 
second time and added to the Bill. 

In his presidential address at the British Pharma¬ 
ceutical Conference, delivered at Cheltenham on July 
24, Mr. R. R. Bennett took as his subject “ Recent 
Biochemical Discoveries in Relation to Pharmacy,” 
and illustrated their relationship by reference to some 
of the recent work on the hormones and vitamins. 
Pharmacists are especially interested in this work 
from the point of view of the standards of purity and 
activity adopted, which, since many of the substances 
under review are of unknown chemical constitution, 
are based ultimately on biological tests. The stan¬ 
dards adopted by the Health Committee of the League 
of Nations and by the Therapeutic Substances Act, 
1925, may be taken tvs examples of the standards of 
reference which will be included in the new edition 
of the ** British Pharmacopoeia 11 : pharmacists should 
be familiar 'with these standards and also with the 
methods of biological assay by means of which the 
activity of any preparation may be evaluated in terms 
of the standard. Mr. Bonnett illustrated his thesis 
by referring to some of the recent work on the pituitary 
and thyroid glands, on the ovarian hormones, on 
insulin, and on the extract of liver which is effective 
in the treatment of pernicious aneemia : tho isolation 
and synthesis of thyroxine and the separation of tho 
oxytocic and pressor principles of the posterior lobo 
of the pituitary gland were included in this section. 
In that on the vitamins special attention was directed 
to the recent work on the production of Vitamin D 
by irradiation of ergosterol. Reference was also made 
to the recent work on Vitamin B, including its 
differentiation into twjo separate accessory factors, 
and criticism directed to the standard for Vitamin A 
laid down in the “ United States Pharmacopoeia.” 
In conclusion, Mr. Bennett referred to the interest 
shown in the development of biochemistry in its 
relation to pharmacy by the Pharmaceutical Society, 
as evidenced by the recent inauguration of the 
Society’s Pharmacological Laboratories. 

A useful conference wets held by the Association 
of Lighting Engineers at Sheffield on July 9-16. Tho 
discussions on road lighting, from the point of view both 
of the pedestrian and the oar driver, were valuable, 
as they show how complex the problem is, depending 
as it does on difficult questions of physiology and 
psychology. The pedestrian wants to see small 
obstructions on the road and the numbers on the 
houses ; the driver wants, in addition, to be able to 
pick out objects at a considerable distance in advance 
without the necessity of using his head lights. The 
two principal factors which enable objects to be dis- 
tinguished by the eye are the contrast in brightness 
between the object and the background, and the 
8 hadow oast by the object itself. Experiments indicate 
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that the mechanism of visibility is not the same at 
high as at low illuminations. At high illuminations 
diversity of brightness [days the principal part. 

It was pointed out by Mr. Wald ram during th£> 
Sheffield conference that in one installation the street 
was illuminated evenly all over with mimTnum 
intensity. The illumination produced was like moon¬ 
light, and only in a few positions could pedestrians 
be distinguished. In another test the light was 
partially cut ofT so that dark streaks were produced 
across the road. In this case every pedestrian could 
he easily seen. The difference between the illumina¬ 
tion produced on rough and smooth road surfaces 
by given light sources was also emphasised. On a 
polished road longitudinal streaks are formed running 
from the observer to each light source. The best 
way of detecting an obstruction is to watch whether 
any of the streaks are blocked out. It was generally 
agreed that it is inadvisable to have the light sources 
alt on one side of the road. With polished or wet 
roads this system is dangerous. For narrow roads it 
is good to have tho alternate lamps on opposite sides 
of the road, but for wide roads it is best to have the 
sources arranged evenly on each side of the road. 
The sources should be shaded from tho driver’s eyes, 
but the light should not be cut off from buildings and 
kerbs. 

Thk Association of British Chemical Manufacturers 
held its twelfth annual general meeting on July 12 
under the chairmanship of Mr. 0. A. Hill. Mr. Hill 
said that the Council considered it inadvisable to 
patronise more than one exlxibition in each year, and 
recommended that the exhibition supported should be 
the British Industries Fair, to promote tho success of 
which everything possible should be done. He re¬ 
ferred to the work of the Resistant Metals Committee, 
remarking that the chemical industry is in great need 
of new materials for the construction of plant dealing 
with corrosive substances, and expressing tho hope 
that important results would emerge from the con¬ 
centrated and co-ordinated attack on the problems 
involved. Sir Max MuHpratt reminded his audience 
that the ‘safeguarding’ policy is a double-edged sword ; 
if they wanted the tariffs of the world reducod they 
must not be too exigent as to the terms they asked for 
safeguarding their own industries and the retention 
of tho Dyestuffs Act. The A.B.C.M. monograph on 
chemical industry showed that, broadly speaking, 
Great Britain is a free-trade nation, although ex¬ 
ceptions were forced upon it in respect of small sections 
of an enormous chemical industry. The Right Hon. 
J. W. Wilson spoke of the growth of big combines from 
small businesses, and of tho relations between them. 
The honorary treasurer, Dr. E. F. Armstrong, ex¬ 
pressed concern at the largo number of foreign patents 
which have recently been taken out in Great Britain. 
These were, for the most part, not genuine inventions, 
but were taken out with the object of preventing 
British manufacturers making or using substances 
which often were well known. He suggested that the 
matter is one for tho cloBe attention of the Patents 
Committee. Further, he declared that the industry 
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is still in need of protection of the type afforded by 
‘ safeguarding ’ and the Dyestuffs Act, a view which 
was emphasised also by Mr. Dawson. 

The rapid improvements that are being made in 
connexion with broadcast receiving apparatus for 
applying electrical devices to improve the gramo¬ 
phone, make it advisable to consider probable 
future developments. It is known that the quality 
of reproduction from a modern gramophone record 
can be greatly improved and the volume of the sound 
more easily controlled wMn electrical methods of 
reproduction are employed. The vibrations of the 
needle can be made to generate currents by means 
of what is called a ‘ pick-up ’ attached to the tone 
arm of the gramophone. These currents, after 
passing through a powerful amplifier, operate a loud 
speaker. The amplifier and loud speaker circuit, 
being the same as that used in broadcast reception, can 
be used for either purpose. For many homes in the 
future it seems probable that they will have broad¬ 
cast receiving apparatus with eliminators which 
obviate the use of batteries, and an electrically 
driven gramophone turntable. The present trend 
of development seems to be in the direction of having 
a fixed electrical installation which can be controlled 
and hoard in many rooms of the house. Some con¬ 
tractors have already made such installations, hut 
they are still regarded as luxuries. Jn building new 
housCH, the advisability of leaving conduits for pos¬ 
sible 4 requirements should bo considered. It is possible 
that in the futijye we may have towns with as many 
as 50,000 private consumers, taking about 20 or 
30 watts of electrical power for reproducing music 
mechanically for entertainment purposes. In this 
cose a dynamo of at least a thousand kilowatt capacity 
would be required to supply them. 

Active preparations are being made for the 
quadrennial International Congress of Mathematics 
to be held on Sept. 3—10 at Bologna. The business of 
the Congress is to be transacted in seven sections : 
(l) Arithmetic, algebra, analysis; (2) geometry; (3) 
mechanics, astronomy, geodesy, geophysics, physical- 
mat hematics, ihoorotical physics ; (4) statistics, 

mathematical economics, calculation of the proba¬ 
bilities, science of the actuary ; (5) engineering and 
industrial applications ; (6) elementary mathematics, 
didactical questions, mathematical logic ; (7) philo¬ 
sophy, history of mathematics. In each section an 
attractive programme of lectures by experts has been 
arranged. On the social side, the national govern¬ 
ment and the cities of Bologna, Florence, Ravenna, 
Ferrara will give receptions. The visits organised 
will include important engineering works on the 
Tuscan-Emilian Apennines and the hydro-electric 
plant on tho Lake of Ledro, near Lake Garda. A 
subscription of GO lira will entitle a member to a 
copy of tho Acts of tho Congress, also to reduced 
fares on the Italian State railways between Aug. 20 
and Sept. 30. Intending members should communi¬ 
cate first with Alla Commission© Eseoutiva del Con- 
gresso Iuternazionale dei Matematici, Instituto Mate- 
matico della R. University, Bologna, Italy. Dele- 
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gates have been appointed by the Universities of 
Aberdeen, Belfast, Birmingham, Cambridge, Edin¬ 
burgh, Glasgow, Manchester, Oxford, St. Andrews and 
Toronto and Columbia University, the Royal Society 
of Edinburgh, and the Cambridge Philosophical 
Society. 

The nineteenth International Congress against 
Alcoholism will be held at Antwerp under the presi¬ 
dency of Prof. Znnz of Brussels, on Aug. 20-26, when 
the following papers of scientific interest will be 
read : The alcohol question and social hygiene, by Sir 
Arthur Newsholme ; the concentration of alcohol in 
the blood and tho diagnosis of drunkenness from 
the medico - legal and insurance aspects, by Prof. 
Ftrket of Li^ge ; recent experiments on alcohol and 
heredity, by Prof. Laitinen of Helsingfors ; changes 
in the endocrine glands in the descendants of alco¬ 
holics, the endocrine glands and inebriety, the 
permeability of the meninges in alcoholics, and the 
excitability of the cerebral tissue in tho descendants 
of alcoholics, by Dr. Puusep, Director of^tho Neuro¬ 
logical Clinic at Tartu ; results of American pro¬ 
hibition from the hygienic aspect, by Prof. Haven 
Emerson of New York ; social effects of the Belgian 
Liquor Law of 1919, by Dr. Vervacck, Director of the 
Institute of Criminal Anthropology at Brussels, and 
Dr. Meeus, Director of tho Laboratory for Criminal 
Anthropology at Antwerp ; alcoholism in Russia, by 
Dr. Dahlgren of Malmo ; and alcohol and sport, by 
Drs. Beilin du Coteau and Bergeron of Paris. Further 
information can be obtainod from tho General Secre¬ 
tary, Prof. Charles Verlat, Rue Van Dyck 10, 
Antwerp. 

The Horniman Museum of tho London County 
Council is planning its zoological exhibits on lines 
which might be adopted by other museums with 
advantage to tho inquiring public and to the spread 
of fundamental scientific knowledge. A series of 29 
cases has been set apart to illustrate the evidences 
and the theories of evolution from the zoologist's 
point of view. Specimens have been selected to 
show classification, structure, embryology, fossils, and 
domestication, all points of the great central truth 
of evolution, and the cumulative evidences brought 
together in this compact way could scarcely fail to 
impress a thoughtful observer. A “ Handbook to the 
Cases illustrating tho Evolution of Animals,'* by 
H. N. Milligan, has just been issued (London; P, 6. 
King and Son, Ltd. fid. net). It is a well-balanced 
compilation, written without sorappiness, suitable for 
reading in the museum in front of the cases, or by 
the fireside at home, and stating the case for evolution 
fairly and in reasonable detail. An appendix suggests 
books suitable for readers who wish to pursue the 
subject. 

An earthquake of considerable intensity was re¬ 
corded at Kew Observatory on July 18 at 19 h, 17 
min. 51 sec. G.M.T. The epicentre, which was at a 
distance of 5870 miles, appeared to have been in Peru 
near that of the earthquake of April 9. 

The Russian Academy of Scienoes has appointed 
a committee to arrange for the celebration of the 
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completion of forty years of scientific research by 
one of its members, Prof. P. Sushkin, the eminent 
zoologist. There will be a special meeting of the 
Academy in October, and it is hoped to publish a 
jubilee volume of papers, 

The Prince of Wales, who is a Trustee of the 
British Museum, has sent a donation to the British 
Museum East Africa Fund, which has been opened to 
enable the Trustees to continue the exploration of the 
deposits in East Africa containing fossil remains of 
large dinosaurs (see Nature, July 21, p. 105). The 
scientific results of the exploration are likely to he of 
the greatest interest, and it is hoped that the Prince’s 
example will stimulate a sufficient number of donors 
and so prevent the exploration being brought to a 
premature end. 

The Report of the Director-General of Public 
Health, New South Wales, for the year 1925 has 
recently been issued. In addition to vital statistics 
and administrative details, reports on scientific in¬ 
vestigations carried out by officers of the Board are 
included. One of these deals with the ventilation of 
theatres, and certain standards are suggested ; 
another gives a list of the species of fleas collected 
from rats and mice and their prevalence ; and a third 
gives an account of paralysis which may follow the 
bite of a tick {Ixodes holocychm). 

Notice has been issued of the award in 1929 of 
the George Montefiore Foundation prize for an original 
work on electricity or its technical applications. This 
prize is awarded triennially by a jury of ten electrical 
engineers, five of whom are Belgian and five foreigners, 
under the auspices of the Association des lngdnieurs 
cloctriciens sortis de I’lnstitut Electro technique Monte- 
fiore, The prize for .1929 is 29,000 francs, anil the 
last date for the receipt of competing works is April 

30, 1929. Particulars can be obtained from the 
general secretary of the Association, rue Saint-Gfiles, 

31, Li£ge, Belgium. 

The Bulletin oj Hygiene announces (vol. 3, p. 89 ; 
1928) that it has provisionally adopted the bacterio¬ 
logical nomenclature recommended by the American 
Society of Bacteriologists. This nomenclature is 
binomial and in accordance with botanical nomen¬ 
clature, thus avoiding trinomial and polynomial 
names of species which have boen hitherto commonly 
used by bacteriologists. Many new genera have also 
been constituted, so that related organisms are 
grouped together and separated from unrelated 
forms. Thus the term BacUluft , which formerly 
included a very heterogeneous collection of straight 
rod-shaped organisms, becomes restricted to aerobic 
sporing forms only. 

From the July number of Evolution we learn that 
the fundamentalist campaign still continues unabated 
in certain of the States of U.S.A. In Arkansas the 
question is to be submitted to popular vote at the 
next election, os must be done if eight per cent of 
the voters sign a petition so requesting. Already 
more than 20,000 signatures, nearly twice the number 
required by law, have been obtained to a proposal 
for “ An Act to prohibit in any University, Normal, 
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Public School, College or other educational institution 
in the State of Arkansas, that is supported in whole 
or in part from public funds, the teaching that man 
descended or ascended from a lower order of animals 
anil providing a penalty for violation thereof.” A 
curious way to put it, for an anti-evolutionist! 

t£ Newsletters ” continue to give supplementary 
information concerning the programme of the American 
Chemical Society’s Institute of Chemistry, which is 
being held at Evanston, Illinois, on July 23-Aug. 18. 
The personnel is such as to inspire confidence that 
the audiences will be conducted with knowledge and 
discrimination over tho extensive area selected fer 
their mental excursions, and that the ‘ stories 5 which 
their guides have to tell will be well worth their 
attention. Names which catch the eye in glancing 
over the programmes are Dr. S. C. Lind on high 
energy in chemical reactions, Dr. W. P. Yant on 
chemical hazards, Dr. O. Kamm on the endocrine 
glands, Col. H. L. Gilchrist and Dr. W. L. Lewis on 
chemical defonoe, and Drs. C. A. Browne and H. G, 
Knight on agricultural chemistry. 

The appearance of the Annual Report for 1927 of the 
Council of the Yorkshire Philosophical Society offers 
an opportunity for commending the activities of this 
ancient institution, now in its one hundred and 
sixtieth year, to such as dwell in or are interested 
in the groat county. The Council congratulates the 
members on a very successful year’s working, but 
an analysis of the report suggests that the Society 
deserves more support than it is receiving. The 
membership, which now stands at 537, dropped by 
32 during the year ; arid in spite of a welcome increase 
in gate money, indicating that greater use is being 
made of the Museum, and of a considerable reduction 
in expenditure on the grounds and Museum, there is a 
deficit on the year’s working of £238, traceable to a 
decrease in the income derived from the Anderson 
bequost. A Million Shilling Fund lias boon opened 
with the view of enlarging the Museum and replacing 
old cases by modern bronze ones. In view of the 
expense likely to be involved in such a replacement, 
the Council may be interested to know that there 
seems to be a tendency in some of tho large museums 
to revert to well-designed wooden easing. 

Messrs. Longmans and Co., Ltd., announce the 
early publication of the following books of science : 
“ The Protamines and Histones,” By tho late Prof. 
A. Kossel. Translated by Dr. W. V. Thorpe (in 
Monographs on Biochemistry); “The Pressure 
Pulses in the Cardiovascular System,” by Prof. 
C. J. Wiggers (in Monographs on Physiology) ; 
“ The Principles of Applied Zoology,” by Prof. R. 
A. Wardle; “ Strain Energy Methods of Stress 

Analysis,” by Prof. A. J. S. Pippard ; “ The Theory 
of Film Lubrication,” by R. O. Boswall; and a new 
edition, revised by C. H. Rowe, of Salmon’s “ A 
Treatise of tho Analytic Geometry of Three Dimen¬ 
sions.” Vol. 1. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ;—A highly 
qualified engineer with general works experience os 




142 


NATURE 


[July 28, 1028 


vioe-principal of the Hyderabad State Technical 
Institute, India—The Wardle Engineering Co., Ltd., 
8 Princes Street, Storey’s Gate, S.W.l (Aug. 1). A 
woman professor of physiology at the Lady Hardinge 
Medical College, Delhi—The Honorary Secretary, 
U.K, Branch Duffer in Fund, care of Major-General 
J. B. Smith, India Office, Whitehall, S.W.l (Aug. 3). 
Two junior assistants in the Highways Department 
of the Manchester Corporation--The City Engineer, 
Town Hall, Manchester (Aug. 3). A lecturer in agri¬ 
cultural chemistry at the South-Eastern Agricultural 
College, Wvo The Secretary, South-Eastern Agri¬ 
cultural College, Wye, Kent (Aug. 4). An assistant 
for research in the Textile Industries Department of 
the University of Leeds—The Registrar, University, 
Leeds (Aug. 13). An assistant naturalist in the 
Fisheries Department of the Ministry of Agriculture 
and Fisheries—The Secretary, Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, S.W.l (Aug. 13). 
An assistant lecturer in the department of education 
of* King's College, London—The Secretary, King’s 
College, Strand, W.C.2 (Aug. 17). An assistant 
analyst in the Government Analyst’s Department, 
Trinidad —The Private Secretary (Appointments), 


Colonial Office, 2 Richmond Terrace, Whitehall, 
S.W.l (Aug. 20). An assistant in the Department 
of Physiology of London Hospital Medical College 
—The Dean, London Hospital Medical College, 
E.l (Aug, 31). A professor of pathology in the 
University of Liverpool—The Registrar, University, 
Liverpool (Sept. 30). An engineer artificer for the 
Marine Department of the Government of the Gambia 
Colony—The Crown Agents for the Colonies, 4 Mill- 
bank, S.W.l, quoting M/839. A dietitian at St. Bar¬ 
tholomew's Hospital—The Clerk to the Governors, 
St. Bartholomew’s Hospital, E.C.l. Lady graduate 
assistants at the Wool Research Association, Torridon, 
with knowledge (a) of economics, languages, or (?>) 
physios or physical chemistry and languages—The 
Secretary, Wool Research Association, Torridon, 
Headingley, Leeds. Evening teachers of practical 
physics and chemistry for first-year students in the 
Engineering Department of the Croydon Polytechnic—- 
The Principal, Central Polytechnic, Scarbrook Road, 
Croydon. A full-time graduate assistant, with works 
experience, to teach mechanical engineering subjects 
in the Darlington Technical College-—The Chief Edu¬ 
cation Officer, Education Office, Darlington. 


Our Astronomical Column. 


Recent Solar Activity. —Reference was made in 
Nature of July 21 to the recent increase of sunspots. 
Another big spot has since mado its appearance, and 
this with two others may be included in a list of 
naked-eye spots observed this year. 

No. Date on Disc, , (cnt p A J g J^ r e ,ll,an Latitude. Max. Ar«a. 

3 June 22 July 5 June 28*9 19° S. 1/1200 

4 July ft-July* 18 July 12-4 8 U N. 1/700 

5 July 12-July 23 July 17*5 18° S. 1/700 

Areas are expressed as the proportion of sun’s hemisphere covered. 

Group No. 3 was a single spot for the greater part 
of its transit. No. 4 was a pair of spots of w hich the 
leader was the larger at first, but later the follower 
predominated. No. G was a stream composed of a 
largo spot followed by a compact cluster of hi nailer 
spots. The group grew rapidly from a few spots near 
the sun’s east limb on July 12. On July 17 the entire 
length of the stream waw 16° of longitude, or more t han 
100,000 miles. 

Photography of Faint Nebulosities. — The 
photography of faint nebulosities requires very great 
care if successful and trustworthy results, showing 
accurate detail uninfluenced by artificial nobulosities, 
arc to be obtained. The technique of this work has 
been developed by Mr. F. E. Ross at the Yerkes 
Observatory, who is preparing a series of papers on 
the subject. The second paper of this series appears 
in the Aatrophysical Journal , vol. 67, p. 281, in which 
the author describes his methods and the difficulties 
to bo overcome. A 3-in, doublet of focal length 
21 in. was used. Exposures of 2 hours reached the 
limiting magnitude for stars (16*4 mag.), beyond 
which it was not possible to obtain fainter stars by 
lengthening the exposure, though a definite gain in 
photographing nebulosities was obtainable. Earlier 
experimenters showed that it was possible to see more 
detail in original negatives than could be reproduced 
photographically, but improved methods of reproduc¬ 
tion have now actually revorsed this situation ; it is 
interesting to find that Mr. Ross has been able to 
reproduce nebulosities (the genuineness of which was I 
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confirmed) which could not be detected on the original 
negative. These results have been obtained by making 
intermediate prints on panchromatic plates, using a 
red filter in order to increase contrast, the transfer 
processes being four in number. Some very fine 
illustrations of nebulosities in Monoceros, Taurus, and 
Porseus obtained in this way are given and discussed 
in detail. 

Reports of the Cambridge Observatories.— 
The reports of both the Cambridge observatories 
have recently appeared. That under Prof. Eddington 
has been engaged on photographic determination of 
the proper motions of faint stars from plates taken 
at intervals of about twenty years. Dr. Knox Shaw 
has undertaken the study of the colour indices of 
the stars with the large refractor at the Radcliffe 
observatory. 

A photo-electric photometer is being used on the 
Sheepshanks equatorial, a sodium cell being found to 
give the best results ; magnitude 0*6 is the faintest 
that can be studied satisfactorily. Prof. J. J. Nassau 
and Mr. R. O. Redman have been studying the relation 
between absolute magnitude and spectral type, 
attacking the problem in several independent ways. 

In the Solar Physics Observatory special studies 
have been made of the speotra of € Andromedro, 
P. Cygni, and Nova Pictoris. A period of about 
24*6 days has been found for the first named ; this 
is about a quarter of the main period 96*67 days 
found by R. H. Baker at Allegheny. Dr, Carroll 
has made several theoretical investigations on stellar 
spectra. 

With the spectro-heliograph a diminution of solar 
activity was noted in the second half of 1927 ; the 
diminution in the areas of calcium fiocculi, and the 
decline in the mean latitude of the groups to 16°, are 
taken to imply that the maximum was passed in 
1927. Mr. Butler has studied the laws of progressive 
changes in the forms of fiocouli. The observatory 
sent an expedition to Aal, Norway, for the eclipse of 
June 29, 1927 ; but clouds prevented any results 
being obtained. 
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Research Items. 


The Birthplace of Humanity. —Prof. Henry 
Fairfield Osborn returns to his attack against the 
generally accepted theory of man’s ancestry, in a 
short article in Science (June 8, 1928, p. 570). Darwin 
thought that “ our progenitors, no doubt, were 
arboreal in their habits, and frequented some warm, 
forest-clad land,” and, as was pointed out in a recent 
leading article in our columns, this is the view still 
widely held. From considerations of a general kind, 
however, Osborn argues that a warm, forest-clad 
area was not the sort of place to stimulate the great 
progressive development which Jed to the human 
stock. Recent ethnographical and physiographical 
evidence indicates that intelligent progressive and self- 
adaptive types of mankind arise in elevated upland 
or semi-aria environments, where the struggle for 
food is intense and where reliance is made on the 
invention of implements as well as weapons. Again, 
the first modernisation of the entire mammalian 
kingdom, geology indicates, occurred in Oligoeono 
times and was seemingly due to a wave of aridity 
concurrent with the complete elevation of great 
continental plateaux. This geological change caused 
a brandling of the ways of mammalian evolution, for 
pre-existing mammals were compelled to choose 
between the warm, enervating, forest-clad regions, 
or the temperate, stimulating plateaux. Is it likely 
that the forerunners of mankind were exempt from 
this compelling and fateful decision ? Is it not more 
likely that the stimulus seen in the development of 
so many mammalian groups was also that which gave 
the urge to the primate ancestors of man ? If 
Osborn’s speculation is right, he looks to the uplands 
of Mongolia or Tibet, the top of the world, as the most 
favourable geographical centres for such development, 
the final proof of which must rest upon the efforts of 
the fossil hunter and explorer. 

The Dying God in Eoyi*t.—M iss Murray has 
directed attention in Part 1 of Ancient Egypt for 1928 
to passages in the Pyramid texts of Popy and Moronra 
which appear to point to the sacrifice of the king as 
a fertility victim. Though the text is corrupt and 
the meaning of the religious ideas obscure, these 
passages seem to recite a demand of the people and 
the gods for the death of the king beoause he “ has 
not eaten the Eye of Horus ” and the “ Limb of 
Osiris.” The former expression usually means food. 
It is suggested that this may mean that if the king 
does not eat, perhaps owing to scarcity, ho must die. 
The death, however, is ritual only, for he " lives on 
the bread of his father Atum ” and his escape from 
death is compared with that of the god Setesh, this 
escape apparently being effected by ploughing the 
earth. The sacrifice takes place at a moon period, 
the new or the full, and presumably after a period 
of time, though the year is not given. Perhaps, as 
suggested by the tradition of Mykerinus, the length 
of ms life was limited to seven years. The two lunar 
festivals of the month at new and full moon, it may 
be noted, were specially connected with the com¬ 
memoration of the dead. The mention of the king 
as “ a star opening the waters of heaven ” would be 
a reference to his rain-making powers. The position 
of Setesh as the sacrificial victim whose example is 
to be followed by the king instead of. as usually, the 
principle of evil, may be due to the fact that Setesh 
was the god of the barren south. As the northern 
cult of Osiris advanced south, Setesh became the 
great enemy. The conflict of the Horus people of 
the north and the people of the south was translated 
into the theory whioli made the son of Osiris the 
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avenger against the murderer of his father, and the 
more noble Osiris became, the more evil was Setesh. 

Seal Lice from Northern Regions.- Lieferung 
XI, Xld, of “ Die Tierwelt der Nord- und Ostsoe, 
contains an account of the body lice of the Pinnipedes 
by Ludwig Freund (Anoplura Pinnipedimum ). It 
perhaps comes somewhat as a surprise to the un¬ 
initiated to find that Buch mammals as seals should 
harbour true lice, but these have been known for well 
over half a century, and they are here recorded from 
more than a dozen different species of seals. These 
lico belong exclusively to one family, the Eehino- 
phthiriidsc, and only three genera are known from 
the area described, with ten species. The Antarcto - 
phthirince , with five-jointed feelers, are provided 
with body scales, the Echinophthiriince , with four- 
jointed feelers, with specialised spines only. The 
function of these special scales and spines is to en¬ 
tangle air and so form an air sheath which surrounds 
the insects when under water. Those without scales 
occur chiefly on the head of the host and receive 
more air, whilst those with scales may occur on the 
body and survive a long immersion in water. Thus 
special respiratory facilities are provided for these 
marine lice. The author has illustrated his mono¬ 
graph with many careful original drawings in addition 
to those from other works. The original figures are 
chiefly of EchinopfUhiriu# horridiifi . which is common 
on several different soals, and has n wide range of 
distribution. The eggs of all those known are very 
firmly fixed to the hairs of the host. 

Intestinal Flora of the Mole.— The microtiora 
of the intestinal tract of the common mole, according 
to recent investigations of W. A. Kutejschikow 
(Journal dc biologic ct dc mMecinc cxp6rimcnt(ilcs f 
Moscow, 9 ; 1928), is extremely poor, the stomach 
content being practically sterile"; only a few organ¬ 
isms of the liacillus coli type were isolated, and these 
proved to be closely allied to the similar organisms 
from man, but different from them serologically. 
This poverty of the intestinal flora is tho more remark¬ 
able because the mole lives in the upper layers of 
soil, which are very rich in micro-organisms ; it may 
be explained by the very rapid course of the digestive 
processes in the mole, and perhaps by some special 
properties of its gastric juice. The mole presents in 
this respect a marked contrast with the shrew, which 
has a very rich and varied intestinal microflora. 

Control of the Peach-Borer by Paradichlor- 
benzine. —The peach-borer moth (Algeria exitiom) is 
widely spread m North America, where its larvai 
burrow into the tree-trunks just below the surface 
of the soil. In addition to peach the insect also 
affects apricot, nectarine, and plum. Tho use of 
paradichlorbenzine is becoming increasingly favoured 
as a means of control ever since Blakeslce discovered 
its value in 1919. A great deal of experimental 
work has been carried out with reference to the 
application of this substance in different parts of the 
United States, and the most recent contribution to 
the subject will be found in Technical Bulletin , U.S. 
Dept . of Agriculture (No. 58, March 1928), by Messrs. 
O. I, Snapp and C. II. Alden. These workers report 
that paradichlorbenzine has been used on the same 
trees in one orchard for five consecutive years with 
no discernible tree injury and almost complete 
eradication of the borers. In the south it should 
not be used on trees less than four years old. Before 
applying it all grass, stones, and refuse are cleared 
away for a foot radius from tho trunk, and J oz. to 
I oz. of paradichlorbenzine crystals are distributed 
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in a continuous ring about inches from the trunk* 
The crystals are then covered with soil, which is paoked 
around the tree to form a mound. An exposure of 
from four to six weeks was found to give excellent 
control, the borers having been killed by the gas 
given off. 

Wing Dimorphism in Weevils. —The inheritance 
of long and short wings in the weevil, Sitona hispidula , 
is the subject of a study by Miss Dorothy J. Jackson 
(Trans. Hoy * Soc. Edin vol. 55, paft 3, No. 27). The 
two forms are carefully described and figured. In the 
form with short, truncate wings, the structure of the 
rnetanotum and metapleura i« greatly altered, especi¬ 
ally the parts serving for attachment of wing muscles. 
Some of the long-winged weevils differed from normal 
in having the wing muscles greatly reduced and modi¬ 
fied, but in the brachypterous weevils these muscles 
were further reduced and difficult to find, their place 
being taken by body fat. Breeding experiments in¬ 
volving more than GOO weevils Hhowed that the 
brachypterous type behaved as a simple Mendolian 
dominant to long wings. There were also indications 
that the short-winged type was more viable, perhaps 
owing to the presence of the reserve fat. Reduction 
in the wing muscles was unaccompanied by any change 
in the muscles that lift the elytra. Both forms of the 
w'eevil are found to be common in Europe, w here the 
two forms frequently occur together ; but hitherto 
only the long-winged type has been found in America. 
Evidence from breeding indicates that the abnormal 
condition of the wing muscles in long-winged weevils 
is inherited, probably as a Mendolian recessive. Inter¬ 
breeding occur h between the long- and short-winged 
types, and about half of the wild short-winged insects 
were found to be heterozygous. Of 34 species of 
Sitona examined, ten were found to show wing di¬ 
morphism, and this number will probably be increased. 
In 12 species only long wings were found, and in 12 
others only short wdngs. Other families of Coleoptera 
frequently contain species in which the wings are 
reduced or absent, and wing dimorphism is recorded 
in several. The origin of the wingless condition in 
flying insects is discussed, and it is pointed out that 
the facts in Sitona are not in accord with any thoory 
of disuse. The conclusion is drawn that wing reduc¬ 
tion has arisen through abrupt mutations, and is a 
very ancient phenomenon in Coleoptera. It may 
form the basis of selection under certain conditions, 
but since apterous species occur in the most diverse 
situations, the flightless condition is probably in many 
cases of little importance in determining the survival 
of a species. 

Antarctic Plant Life. —Some interesting facts 
regarding Antarctic and sub-Antarctic vegetation 
are recorded by R. N. Rudmose Brown, the polar 
geographer and naturalist (“ Problems of Polar 
Research,” Amer. Geog . Soc. t Special Fubl. No. 7), 
Antarctic plant life is necessarily confined to the 
edges of the Continent, the mountain ranges, and 
islands near the coast. The great ice sheet is com¬ 
pletely devoid of any form of life. The poverty of 
the flora compared with that of the same latitudes 
in the North Polar regions is striking. The Arctic 
regions support some four hundred species of flowering 
plants as against only two species in the Antarctic. 
This may be ascribed to the shortness of the Antarctic 
summer^ and the remarkably low temperatures, for 
no month has a mean temperature above freezing 
point. As a rule, December is well advanced before 
the rays of the sun lay bare what little soil occurs in a 
few piacos. Only for a month or six weeks is the 
vegetation, except lichens on cliff faces, exposed to 
sunlight. The ground thaws to a depth of only a 
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few inches on a few cloudless days, and even then is 
saturated with ice-cold water in which root hairs are 
physiologically inactive. Mosses are numerous, and 
form one of the chief constituents of the vegetation, 
and more than fifty species have been recorded, 
mostly from Graham Land. Fruiting specimens are 
rare, and only six species have been found showing 
this mode of reproduction. About seventy species 
of freshwater algca have been found in the South 
Orkneys, the most interesting being species of 
Sphatrella , which colours snow red. Marine algce 
are very abundant in Antarctic Seas, and grow at 
times in pools which are frozen solid all winter. 
Luxuriant genera like Laminaria and Macrocyatia 
flourish only on sub-Antarctic coasts which remain 
open throughout the year. Most remarkable of all, 
however, is the wealth of diatom life, in strong con¬ 
trast to its scarcity in warm seas. The important 
factors operating in this case are probably decreased 
activity of denitrifying bacteria at low temperatures, 
the tendency for the surface layers of water to sink 
and be replaced by deeper layers richer in nitrates, 
and the abundance of silica in polar seas owing to 
the low temperatiue of the water and the great 
quantities of glacier-swept debris from the land. 

Permjan Fossil Insects of Northern Russia.— 
Mr. A. V. Martynov has published some very interest¬ 
ing results of Iiis extensive studies on the fossil 
insects found in several localities in northern European 
Russia in the Permian strata (Travaux du Mtu. 
Gtologiquc j>rks VAcaddmie des Sciences, Leningrad, 
vol. 4 ; 1928). A very large number of new species, 
genera, and some new families are described in the 
paper (written in English), and fully illustrated on 
the 19 plates. An analysis of the fauna found shows 
that the greater portion of the Permian fauna of 
northern Russia, about three-fourths of the species, 
was not related either to the Carboniferous or to the 
Permian faunas of western Europe ; about one-half 
of these species showed some more or less definite 
relations to the Lower Permian fauna of Kansas and 
partly also to the Upper Permian fauna of Australia. 
The forms of the 4 Kansas type ’ are all characterised 
by their rather small dimensions, while the Permian 
forms of Europe are mostly large ; this suggests that 
the fauna of the 4 Kansas type T developed under less 
favourable climatic conditions than the European 
fauna of the same period, probably in some land north 
or north-west from Kansas during the Lower Permian 
period ; then it migrated by the North Pacific bridge 
to the Angara continent and penetrated farther 
westwards, reaching European Russia in the Upper 
Permian period. A meridional sea which extended at 
that time right across the present European Russia 
from north to south, stopped the fauna from reaching 
western Europe, where a distinct Permian fauna 
consisting of large forms developed under very differ¬ 
ent and more favourable climatic conditions. Certain 
affinities between the Permian faunas of northern 
Russia and of Australia aro difficult to explain in the 
present state of our knowledge. 

Earth-Tiltinos preceding Earthquakes. —Two 
interesting papers on this subject are published in 
the Proceedinga of the Imperial Acadomy, Tokyo 
(vol. 4, pp. 148-153). Mr. S. Haeno has examined 
the records of two horizontal pendulums at Tokyo 
specially designed for the purpose. He notices the 
existence of two regular variations, one diurnal, the 
locus of the vector end being an elliptic curve with a 
major axis of 0*57' in the direction N. 80° W.: the 
other annual, the locus of the vector end being 
roughly elliptical, with a major axis of 10' in the 
direction N. 50° E. These regular variations agree 
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closely with variations of the earth’s temperature at 
a depth of 10 cm. In addition, the records sometimes 
indicate variations of an irregular type, one of which 
occurred just before the Haneda earthquake of Aug. 
3, 1926. In the other paper, Prof. A. Imamura 
describes the tilting of the earth for forty days before 
the great earthquake of Sept. 1, 1923. From July 
18 until July 30 the tilting southwest wards may be 
regarded as a normal variation of land-level caused 
by the gradual increase of air temperature. Then 
came a very conspicuous and abnormal tilting of 
nearly 1-7* downwards towards W. by N., which 
continued until Aug. 17. During the succeeding 
fortnight the changes were normal until the morning 
of Sept. 1, when a sharp tilting of 0-3* occurred in 
eight hours, ended abruptly by the great shock. 

Natural Gas-Air Explosions. —Since for testing 
purposes, and for the study of gas explosions on a 
large scale, British investigatore use methane, whilst 
in the United States of America natural gas—a 
mixture of the simp lor hydrocarbons, and variable 
in its composition -is employed, a comparison of the 
two methods became desirable. The work, which 
was carried out at Pittsburgh under a scheme of 
co-operation between the Safety in Mines Research 
Board of Great Britain and the Bureau of Mines, 
U.S.A., is described in Technical Paper of the U.S. 
Bureau of Mines, No. 427, by H. F. Coward and H. P. 
Groenwald. The results amply confirm provisional 
conclusions that the use of natural gas (composed of 
paraftin hydrocarbons with not more than 2 or 3 per 
cent of nitrogen) instead of methane for testing the 
safety underground of electrical equipment, flame 
lamps, and explosives is justified, any slight difference 
being, in fact, on tho safe side. The lower limit of 
inflammability of a natural gas in air may be calculated 
almost exactly, and the higher limit approximately, 
from the limits of its constituent hydrocarbons. 
From the results of a combustion analysis giving the 
ratio between tho contraction on explosion and the 
volume of carbon dioxide thereby formed, and 
reference to a curve, the lower limit may bo found 
with equal accuracy in the absence of knowledge of 
the exact composition of the natural gas. It is 
interesting to find that the speed of uniform movement 
of flame, that is, the initial stage in the propagation 
of flame from the open end of a tube towards the 
dosed end, can be calculated for mixtures of various 
samples of natural gas and air from data for the 
individual hydrocarbons on tho basis of the so-called 
“ law of flame speeds.” Many of the experiments 
were carried out with a tube 100 ft. long and 12 in. 
in diameter, in order that the conditions should ap¬ 
proach those obtaining in industry. 

A New Periodic Table. —Prof. Yamamoto, of the 
Kyoto University Observatory, has recently revised 
a form of periodic table of tho elements which lie first- 
published in January 1927 in a Japanese journal of 
astronomy entitled The Heavens , In this table the 
elements are arranged in families and series in much 
the usual way, but fall into two main groups. One of 
these groups contains elements almost all of which 
do not appear to be present in the stars or in the aim, 
while the other includes most of the elements so far 
observed in stellar spectra. 

The Reaction between Methane and Steam.— 
The reaction : CH 4 + 2H l O^C0 1 + 4H a has been in¬ 
vestigated at 500° C. and 1 atm. pressure by R. N. 
Pease and P. R. Cheaebro, who describe their results in 
the May issue of the Journal of the American Chemical 
Society. The equilibrium was approached from both 
sides, the gas mixtures being passed at measured rates 
of flow over a supported nickel-thoria catalyst at 505° C. 
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and then analysed. The average value of the equili¬ 
brium constant at this temperature was found to bo 
0 037, while that calculated from the freo energy 
equations of Lewis and Randall is 0-0387, thus show¬ 
ing that the expression used for the free energy of 
methane at £>0(r C. is satisfactory. Tho presence of 
about 1 per cent of carbon monoxide in the affluent 
gas indicates that the reactions CH 4 +H a OvHX)4 3H 8 
and CO a +IT 2 4^C0 f-H a O also take place to some 
extent. The reactions between methane and steam 
at high temperatures form a possible source of hydro¬ 
gen and hydrogen-carbon monoxide mixtures, the 
concentration of the carbon monoxide being decreased 
if required by the use of excess of steam. 

Purification of Invert ask. —The problem of 
obtaining a pure preparation of the enzyme invertase 
has been partially solved by some recent work of 
Sastri and Norris (Jour, of Indian Inst, of Science , 
vol. 2a, Part- 1). Several methods in use for tho 
purification of invertase have not so far succeeded in 
producing the enzyme free from both protein and yeast 
gum. The most difficult part of the problem, how¬ 
ever. is tho removal of substances closely allied to tho 
enzyme itself, and probably consisting of inactivated 
enzymes, zymogens, and decomposition products of 
invertase. The method of Sawtri and Norris consists 
essentially in the autolysis of the yeast in the presence 
of toluene, after which the liquor is concentrated by 
freezing. Various impurities are thou absorbed by 
kaolin, which is centrifuged out and the clear liquor 
siphoned off. The enzyme is then precipitated by 
ammonium sulphate (which does not inactivate the 
invertase), and the precipitate is washed with water. 
Removal of the sulphate by dialysis follows, and the 
enzyjTio is absorbed by aluminium hydroxide, which 
is later filtered off by a bed of previously ignited 
kioseJguhr. Tho preparation is white and fret from 
yeast gum. It is odourless and gives neither the 
Molische test for carbohydrates nor the Mil Ion test, 
for proteins. It- gives, however, a very faint biuret 
reaction and the xanthoprotein reaction. The nitro¬ 
gen content and ash content are both very low. It 
is free from maltose, oxidase, reductase, and ail other 
enzymes known to t>e contained in yeast. The activity 
of tho preparation is expressed by the ' time value ’ 
defined by Willst&tter and Kuhn, and changes during 
the process of purification from f 0° — 430 minutes 
in the original yeast liquor to 4 0° = 0*91 minutes in 
the purified enzyme. 

The Carbonisation Process. -The eighteenth 
Report of the Joint Research Committee of the 
Institution of Gas Engineers and the University of 
Leeds records a continuation of the study of the 
carbonisation procoss carried out in the Corbet 
Woodall Experimental Plant at the University of 
Leeds. It deals with the effect of size of coal treated 
and with the effect of admixture of ferric oxide 
(2*2 per cent), calcium carbonate (3*4 per cent), 
sodium carbonate (3-3 per cent), with the Nottingham¬ 
shire coal distilled. The retorting temperature was 
reduced to 915° C., and the results were largely 
parallel with those obtained in previous tests at 
980°. Experiments with blends of coal and coke did 
not promise great advantage. Striking effects were 
observed with the mixtures of coal and inorganic 
compounds. The yield of gas in therms was always 
increased—with the soda by 12 per cent—and this 
was ascribed partly to the more far-reaching de¬ 
composition of steam by the reactive coke. It- was 
only the mixture with calcium carbonate which gave 
a much greater yield of ammonia. The reactivities 
of the cokes were increased by the presence of the 
inorganic compounds, but abnormalities require 
further investigation. 
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The Forest Research Institute, Dehra Dun, India. 

By Alex. Rodger, Inspector-General of Forests, India. 


r PHE history of forest research and education in 
I forestry in India has been intimately connected 
with Dehra Dun for the last fifty years, as the first 
college for training Indians in forestry was .started 
there in the year 1878. Dehra Dun was chosen 
because of its favourable position for the study of two 
important types of Indian forests, those where Sal 
(Shorca robuata) predominates, and the coniferous 
forests of the Himalayas, which are all well represented 
close to Dehra Dun, and also because of its delightful 
situation and (during most of the year) its favourable 
climate. 

About twenty-five years ago it was realised that the 
proper conservation, development, and utilisation of 
the magnificent State forests in India (covering 
250,000 square miles, or 23 per cent of the total area 


that considerable expenditure on research in forestry, 
calculated to improve the methods of growing, 
developing, and exploiting the forests, was justified. 

The first buildings used for research were, as usually 
happens in such cases, small places, situated wherever 
anything suitable could be obtained. In 1913, how¬ 
ever, a proper building was constructed, containing 
laboratories,offices,and museums for the syiviculturist, 
economist, and entomologist. The botanist and 
chemist wore housed in soparate buildings on the same 
estate. This was the first attempt to concentrate 
forest research in proper buildings, and it was soon 
realised how useful the concentration was. With 
modern development of forestry in the field, work 
fficreased rapidly, ami in 1920 much more ambitious 
plans were drawn up. These comprised a large 



Fin. 1 .— Main building of tin* FuriMt Research InutUut**, Dehra Dun, with the Himalayas in the background. 


of the country) depended on organised research, and a 
start was made in a small way by the appointment of 
a forest zoologist, who began work on insect pests in 
1900. The outlook on research of professional forest 
officors has changed very much since that day. It is 
recorded that an officer high up in the department 
was indignant because the first research officer had 
produced no literature within a year after his appoint¬ 
ment. Public opinion rapidly matured, and about 
twenty years ago four other research officers were 
appointed. It was considered at that time that the 
conduct of research in forestry in India should be 
dividod into five branches, covering sylviculture, 
economy, botany, entomology, and chemistry, and 
this arrangement has lasted to the present day. 

Including the area under forest in Indian States, 
about one quarter of the Indian Empiro is covered 
with forest, and the net revenue in British India in the 
year 1925 -26 was two million pounds, gross receipts 
amounting to 41 million pounds and expenditure 
to 2$ million. The surplus has more than doubled 
during the last twenty years. It will be recognised 
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building with workshops, electric plant, stores, 
insectary, and residences of different grades, all 
situated on an estate of 1200 acres which was acquired 
close to Dehra Dun. The main building (Fig. 1) will 
be completed in 1928. In this fine building there is 
ample accommodation for the five branches, and 
possibly part of the Forest College will also occupy it. 
The new building contains six museums, with floor 
space of 26,000 square feet, a convocation hall with 
6000 square feet, and numerous laboratories and 
offices, which have a floor space of about 63,000 square 
feet. The architect is Mr. C. G. Blomfleld, of Delhi. 

The aim of the staff of the Forest Research Institute 
is to find out and publish everything about the forests 
and forest products of India which will he of use to 
the public and to the forest departments of the various 
provinces and of tin Indian States. Information 
when collected is published at once and is available 
to any one, and no small part of the time of the 
controlling staff is taken up in answering inquiries 
from every conceivable source. Most of these 
inquiries come, of course, from India, but there is 
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scarcely any part of the world with which the staff is 
not in communication, and inquiries are regularly 
received from almost every country where forestry 
and forest products are of any importance. 

The cost of the Forest Research Institute is entirely 
met by the Government of India, the annual expendi¬ 
ture being about £70,000. The total capital cost of the 
new Forest Research Institute, which is not yet quite 
completed, will be about £750,000, surely a record for 
forest research. The majority of the controlling staff 
is composed of forest officers deputed from their 
provinces, but there is a number of specialists who 
deal with subjects such as timber testing and kiln 
seasoning. The total staff of the Forest Research 
Institute and College comprises 35 controlling and 
200 subordinate members. The Institute is constantly 
visited by forest officers and others from every part 
of the world, and some of those visitors stay for a 
considerable period, and take a course in one or more 
of the special lines dealt with. 

The work done by the various 
branches is of course closely 
related, and constant consulta¬ 
tions take place between the 
branch officers, but it will be con¬ 
venient to describe the scope of 
the work done under the various 
heads. 

Sylviculture. 

This, although not the largest, 
is the senior branch, as is proper 
in a Forest Research Institute. 

Prof. Troup, who is now Director 
of the Imperial Forestry Institute 
at Oxford, was the pioneer in 
modern scientific sylviculture in 
India, and he embodied the results 
of his observations in his three 
fine volumes 11 The Sylviculture 
of Indian Trees,” published by the 
Clarendon Press in 1921. Since 
Prof. Troup left Debra Dun the 
branch has developed consider¬ 
ably, and the work of the Im¬ 
perial sylviculturist is co-ordin¬ 
ated with that of a number of 
provincial sylvioultimsts in Ma¬ 
dras, Ilunna, Bengal, etc. Sample 
plots to determine the best 
method of growing important 
species, and to obtain figures for volume, incre¬ 
ment, etc., have been established in many forests 
throughout India and Burma, and the working up 
of the statistical data obtained from all these sample 
plots is undertaken at Dehra Dun. Yield and volume 
tables for important species are regularly published, 
and a great deal of work is done on the germination 
and development of the seeds of forest trees. Working 
plans are examined for provinces, and all sylvicultural 
matters constantly discussed with local officers. 

Model plantations of several important species are 
being made on the estate at Delira Dim close to the 
Forest Research Institute, partly with the view of 
making them into demonstration areas for the students 
at the College, which is under the same president as 
the Forest Research Institute. The sylviculturist can 
rarely, of course, show such immediate results as the 
forest economist, but, with the present rapid additions 
to our knowledge of how to treat the forests of India, 
the value of the forests as a great asset of the country 
will increase steadily. Sustained scientific manage¬ 
ment in the case of valuable property which does not 
come to maturity for 100 or 150 years is, of course, 
of the utmost importance. 
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Economy. 

Forest economy or utilisation lias developed at the 
Forest Research Institute more than any other branch, 
and has in fact been divided already into sections, 
covering wood technology, timber testing, wood 
preservation, kiln seasoning, paper pulp, minor forest 
products, and wood working. The workshops for this 
oraneh are separate from the main building and were 
constructed before it. This branch is in intimate 
relation with the most important users of timber and 
forest products, for example, the railways and the Gun 
('arriage Factory, and is continually giving advice to 
these and to other commercial and semi-commercial 
concerns. To ensure continuity of experimental 
work, a triennial programme is passed by the Jnspector- 
Goneral of Forests and the different inquiries are 
carried on under the provisions of printed projects in 
which the lines of research are laid down. 


In the Timber Testing Section more than 200,000 
tests have been carried out during the last five years, 
and a great quantity of valuable data about all the 
more important Indian timbers has been collected. 
As example* of the results of tests made in the 
laboratories, the life of aeroplane w ing spars in India 
was extended from five to seven years, and it is 
expected that local wood will be used on a large scale 
in the oil wells of Burma in place of the expensive 
imported hickory. 

In a climate like that of India nothing can bo more 
important for users of timber than to see that their 
wood is properly treated before it is made up. Experi¬ 
mental seasoning kilns have now been running for 
some years at Dehra Dun, and the best method of 
seasoning many important Indian timbers lias been 
ascertained. As a result of the work done at Dehra 
Dun, the Gun Carriage and Rifle Factories and the 
Railway Board are installing batteries of kilns. The 
Forest Research Institute carried out most success¬ 
fully seasoning operations on 1000 walnut rifle parts, 
. seasoning them all in seven weeks instead of five years. 
Timber endures so many hardships in the fierce 
climate of India between the forest and the factory, 
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that proper seasoning ih of the utmost importance, 
and this in now being realised by timber users. 

The most important work done in the Wood 
Preservation Section is in connexion with railway 
sleepers. It might appear that India would have no 
difficulty about the supply of railway sleepers, but this 
is far from being the case, and the supply of durable 
woods (such as deodar and teak) which resist white 
ants is insufficient. The Forest Research Institute 
has concentrated on treating sleepers of second class 
woods iii such a way that they can be economic¬ 
ally used to take the place of the more durable 
timbers. Success lias been ..obtained, and several 
railway s have built, or are building, plants to under¬ 
take the treatment of the cheaper Indian timbers. 
This will result in the profitable utilisation of millions 
of tons of second class woods, which would not 
otherwise find a market for years to come. 

Bamboos cover very large areas in the Indian 



Fl«. 3.—Paper pulp experimental machine at the Forest Research Institute, Debra Dun. 


forests, and the Forest Research Institute has done a 
great deal of work to prove that they can be profitably 
utilised in the form of paper pulp. Difficulties in 
digestion have been overcome through the skilled 
investigations of Mr, Haiti, who has also examined 
and reported on pulp propositions in the forest. As 
soon as the price of wood pulp rises, due to the 
exhaustion of supplies* bamboo will come into its own. Forest Entomology. 

It is believed that it may be found possible to use it This, the first of the branches of the Forest Research 

for making ar tificial silk, and samples have been sent Institute to be founded, is now a large and flourishing 

to England for trial. concern. The laboratories and insectary at the new 

The basis of all proper utilisation of timber is a Institute are spacious and up-to-date, and the collec- 
knowledgc of its structure, and this is especially the t-ions are splendidly housed* 

ease in India, where there are so many different One of the most important subjects to which the 
hard woods. Dr. Br own* of the University of Syracuse, officers of this branch have devoted themselves is the 
U.H.A., was employed by the (lovernment of India for enormous damage done to the valuable Sal (Shorea 

a short period, and laid t he foundations of the scientific robutfta) forests of Central and Northern India by a 


The Wood-Working Section is a most important 
part of the economic branoh. It receives large 
quantities of timber from all over India and Burma, 
and converts them to the sizes required for ex¬ 
perimental work in all the other sections. In the 
section itself all the most important woods of India 
and Burma are used for carpentry, veneering, plywood, 
etc., and the volume of work in the section increases 
daily. Indian carpenters are being trained in large 
numbers in modern methods of wood-working. A 
modern sawmill deals with the logs, and a fully 
equipped machine-shop handles the output from 
the sawmill. 

In considering the total export trade of India in 
forest products, it may be noted that the value of 
minor products exported considerably exceeds that 
of timber. The value of lac exported annually runs 
into millions of pounds. The section of the Forest 
Research Institute which deals with these products 
has never been properly manned 
or equipped, and it is only now 
that properly organised investiga¬ 
tion into many important products 
is being undertaken. The large 
majority of forest species yield 
something of use to man, and 
in Burma alone, where there are 
some 3000 woody plants, there is 
an immense field for investiga¬ 
tion. Skilled modern treatment 
of the resin of one of the Indian 
nines in the Punjab and the 
United Provinces has already re¬ 
sulted in India becoming largely 
self - supporting in t he matter of 
turpentine. Among other forest 
products which offer profitable 
fields for scientific inquiry are 
gums, oils, (Mitch, fibres, tanning 
and dyeing materials, charcoal, 
drugs, spices, and fodder plants. 

Forest Botany. 
Systematic work and mycology 
take up most of the time of the 
officers of this branch. The 
mycologist has only just been ap¬ 
pointed , but already good progress 
ltut,i\ Debra Dun. has been made in investigating 

an important fungus on conifers. 
The preparation of floras and the management of 
the new arboretum come under this branch, and 
an important part of the work of the botanists 
is the determination of species. A surprising 
amount of incorrect information regarding the 
identity of plants is received from forest tracts. 


study of the microscopical structure of Indian timbers. 
He published a “ Manual of Indian Wood Tech¬ 
nology and is now training an Indian at Syracuse 


beetle, and the measures devised for checking the 
damage have been most successful. 

Systematic entomology plays an important part 


for the Institute. The Institute receives numerous in all investigations. Defoliators and other pests 
specimens of wood with the request that they may be attacking teak are under investigation, and all the 
identified, and this can only be done by a highly more important species in India come under the 
trained wood technologist. consideration of the entomologists. The intimate 


trained wood technologist. 
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connexion between soience and profitable forestry is 
never lost sight of, Many minor pests are being 
studied, and help is given to all provinces in solving 
their problems. 

Chemistry, 

This is the smallest branch of the Forest Research 
Institute and its work is chiefly complementary to 
that of the others. It will be sufficient tus an example 
to refer to’the description of work on minor forest 
products given above, and it is easy to realise how 
important a part chemistry must play in the examina¬ 
tion of the problems they provide. The study of 
forest soils is carried on in association with the 
sylviculturist, and the analysis of mixtures used for 
preserving wood is another example of the activities 
of the branch. 


Education. 

All the rosoarch officers take part in the instruction 
of the students at the Forest College as an important 
part of their duties. This applies not only to the 
members of the staff who specialise in entomology, 
botany, etc., but also to the experts in timber testing, 
wood-working, paper pulp, seasoning and *vood 
preservation. 

Publications. 

The results of the work done at the Forest Research 
Institute are published by the (Government Press as 
soon as possible. Some 200 Records. Bulletins . 
etc., have appeared since 1005, as well as many 
manuals, floras, and volumes on other aspects of 
forestry. 


International Astronomical Union. 

Leyden Meeting. 


r PHK third ordinary general assembly of the Inter- 
* national Astronomical Union was held at 
Leyden on July 5-13. It was by far the most repre¬ 
sentative meeting so far held, astronomers of twenty- 
eight different countries being present. Incidentally, 
it was the largest gathering of astronomers ever held. 
During the meeting the adhesion of Rumania to the 
International Research Council and to the Astro¬ 
nomical Union was aimounced, increasing the total 
number of members to twenty-four. The close of the 
meeting left a very general hopefulness that before 
the next meeting of the Union most of the seven 
nations present as visitors for the first time (Germany, 
Austria, Hungary, Russia, China, Esthonia, Lithuania) 
would have become members of the Union. 

Tho mooting opened with a reception by the Dutch 
government at the beautiful old Ridderzaal iti The 
Hague. Addresses were delivered by His Excellency 
the Minister of Education, Arts and Sciences, the 
president of tho Royal Academy of Sciences at 
Amsterdam, the Rector Magnificus of the University 
of Leyden, and tho president of the International 
Astronomical Union (Prof. W. de Sitter, Director of 
the Leyden Observatory). The keynote of these 
addresses was one of gratification that under the 
auspices of neutral Holland tho countries separated 
by the War had found it possible to come together 
again in the pursuit of science and the study of 
astronomy. Throughout the meeting, abundant hos¬ 
pitality was organised by the local committee, of 
which tho efficient and active secretary Mas Dr. 
U. H. Hina, of the Leyden Observatory. Hero we 
need only mention a trip to the Lake District near 
Haarlem, a most interesting tour round tho reclaiming 
works by which within a generation the Zuider Zee 
is to be reclaimed and large stretches of country lost 
seven hundred years ago to be once more made 
fertile ; a visit to the Frans Hals Museum at Haarlem, 
and various receptions and garden parties. Honorary 
degrees were conferred by the University of Leyden 
upon M. H. Deslandres, Director of the Paris-Meudon 
Observatories, and upon Dr. Kiistner, late director of 
the Bt>nn Observatory. The latter was, unfortunately, 
prevented by ill-health from attending the meeting, 
and Dr. Guthnick acted as his proxy. 

The main work of the Union was performed at the 
sessions of twenty-eight commissions. A few of the 
resolutions of general interest brought forward by 
the commissions and adopted by the Union may be 
referred tp here. It was agreed to publish, with the 
help of Prof. Stroobant (Uoole), a list of observatories 
and astronomical staffs, and with tho help of M. 
Delporte an atlas oh a small scale with a list of arcs 
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definitely fixing by hour circles and parallels of lati¬ 
tude the boundaries of the constellations. It was 
agreed to advise astronomers for the present not to 
use the term G.M.T. (Greenwich Mean Time), which 
changed its significance on Jan. 1, l!>25, but to use 
for time reckoned from Greenwich Moan Midnight the 
term G.C.T. (Greenwich Civil Time), W.Z. (Weltzeit), 
or U.T. (Universal Time). The expression G.M.A.T. 
(Greenwich Mean Astronomical Time) Hhould be used 
by anyone reckoning time from Greenwich mean noon. 

The report of the Commission on Dynamical Astro¬ 
nomy contained an interesting statement bv Prof, de 
Hitter of the terms required to convert Newtonian or 
uniform time to astronomical time given by the 
variable rotation of the earth. Tho Commission on 
Solar Physics, collaborating with a commission of the 
International Research Council on solar and terrestrial 
relationships, agreed on an index of solar activity. 
It was also agreed to urge on the Dutch government 
the need of observing the total eclipse of May 1), 1929, 
visible in Sumatra, and on the Australian govern¬ 
ment the need of observing that eclipse and the 
eclipse of Oct. 22, 1930, visible in the island of 
Niuafou, in the Tonga protectorate. Further useful 
co-operation between eclipse observers of different 
countries was arranged, and a further study of the 
distribution of the continuous spectrum of the sun 
in the ultra-violet was urged. The growing importance 
of line spectrophotometry in the study of the sun's 
atmosphere was also recognised. 

The Committee on Wave Lengths, for which Dr. 
Babcock had prepared a very valuable report, recom¬ 
mended a number of secondary standards of iron 
lines, and also a table of standards of solar wave¬ 
lengths. Both of these were adopted by the Union. 
The most important problems in wave-length deter¬ 
mination were also scheduled for immediate attention. 
The Commission on tho Physical Observations of 
Planets urged further work on the absorption bands 
in planetary spectra and undertook to compile a 
catalogue for the names of Martian markings. The 
Commission on Lunar Nomenclature is nearing the 
end of its work of compiling a definitive catalogue of 
the markings on the moon. Tho Commission on 
Longitude Determination by Wireless reported that 
it would repeat the experiments of October 1920 
about the year 1933, when the lessons of the previous 
experiments have been fully studied and stops taken 
to determine and eliminate systematic errors revealed 
in the previous work. The Committeo on Variation 
of Latitude reported that a neW latitude station 
in latitude 39° N. would shortly be established at 
Kitab, near Samarkand, under tho Uzbekistan-Soviet 
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Government, with Prof. Nefedjew of Perm in charge; 
also work w as to be started at Lernhang in Java, near 
the equator, anti there was a hope that observations 
might soon be commenced at Adelaide und La Plata, 
two southern stations in the same latitude, and with 
a longitude difference of nearly 12 hours. 

The Commission on Shooting Stars decided to coin- 
pile a new catalogue of radiants of meteor showers 
and to develop the photographic study of meteors. 
The Commission on the Carte du Cioi reported that 
the completion of the work was in sight, and the 
financial support of the Cnion was considerably in¬ 
creased with the view of hastening its completion. 
The reports of the Commissions on Stellar Parallaxes 
and Photometry showed plenty of important work 
done and in hand, but proposed uo serious changes 
in present work. The Commissions on Double Stars 
and Radial Velocities were concerned in selecting lists 
of stars for co-operative or special observation. The 
Commission on Variable Stars secured several small 
grants for catalogues and for the publication of 
observations, and asked for more systematic observa¬ 
tions of the spect ra of variable stars. The Commission 
on Nebula* and Stellar Clusters adumbrated several 
important schemes to complete the survey of the 
heavens before starting a fresh catalogue and scheme 
of classification ; also it is examining how to secure 
accurate positions of nebula*, to serve as a background 
against which a rotation of the galaxy might be 
shown. 

The Commission on Stellar Classification, in order 
to widen the scope of its activities and to apply 
many physical criteria w r hich modern spectral analysis 
and spectrophotometry are rendering of importance, 
has changed its name to the Commission on Stellar 
Spectra. The Commission on the Bureau de 1’Heuro 
asked for an increased grant, which led to a motion 
being put to the general assembly by the executive 
committee expressing the hope that some reorganisa¬ 
tion of the Bureau would be j>ossible and that after 


1931, the end of the present convention, the Union 
might be relieved of the present charge upon its in¬ 
come involved in maintaining the Bureau de l'Heure. 

The Commission on Stellar Statistics is undertaking 
the execution of tables of conversion of equatorial 
co-ordinates and proper motions into galactic ones. 
Finally, the Commission on the Solar Parallax has 
arranged for the necessary observations, including 
photometric and spectroscopic ones, to be made in 
connexion with the approaching conjunction of Eros. 
Fresh commissions have been appointed to act until 
t he next general assembly ; the commission on solar 
rotation has been absorbed into that on solar physics, 
and a new commission on stellar constitution, with 
Prof. Eddington as chairman, has been appointed. 

The next meeting of the Union is, on the invitation 
of the American delegates, to be held early in September 

1932, in the eastern United States. The date and 
place are chosen partly to fit in with a total eclipse 
of the sun through Canada and the eastern United 
States on Aug. 31, 1932. As the present convention 
ends in 1931, there will have to be an intermediate 
extraordinary assembly of the Union between now 
and then. The new T executive is charged with the 
tasks of appointing a committee to revise the present 
statutes, of modifying the present practice limiting 
membership of the Union to members of various 
commissions, of preparing fresh regulations for the 
Bureau de l’Heure, and of securing a new lease of life 
for the Union after 1931. The nou r executive com¬ 
mittee consists of Sir Frank Dyson (president). Prof. 
Schlesinger, Prof. Abctti, Prof. And oyer, Prof. Nor¬ 
land, and Prof. Nu§l (vice-presidents), and Lieut.-Col. 
Stratton (general secretary). 

The final mooting of the general assembly closed 
with thanks to the Union’s hosts, and especially to 
Prof, de Sitter, who combined the double task of 
chief host and president at this most successful meet¬ 
ing, and has ruled over the Union through a difficult 
period of its life. 


The Carbon-Nitrogen Ratio in Wheat. 


S INCE the publication in 1918 of Kraus and 
Kravbill’s fundamental work on the vegetation 
and reproduction of the tomato, the carbon-nitrogen 
ratio 1ms been recognised as a factor of prime im¬ 
portance in the growth and reproduction of the plant. 
Recently some careful work by Phyllis A. Hicks on 
the carbon-nitrogen ratio in w'heat has confirmed and 
somewhat extended the conclusions of the two 
American w orkers referred to above {New Fhylologittl , 
vol. 27, No. 1). 

It' is pointed out that the primary value of the 
relation lies in the fact that the growth of the plant 
is dependent on the balance between the metabolic 
processes of carbon assimilation and respiration on 
one hand, and nitrogen assimilation on the other. 
Jn the present w T ork, pure lines of tliree strains of 
wheal were used, tw T o spring and one winter variety, 
and the carbon-nitrogen ratios were determined at 
close intervals in the life-liistories of the plants by 
microehemieal analysis. * Carbon ' is taken as em¬ 
bracing all forms of carbon in the plant, and 
‘ nitrogen ’ all forms of nitrogen. 

It was found that a low r carbon, medium nitrogen, 
and low' carbon-nitrogen ratio encourages vegeta¬ 
tive growth. Vegetative activity reduces nitrogen 
percentage steadily, but the carbon rises to a maxi¬ 
mum about half-way through the life-history and 
again falls considerably before blooming. This is 
taken to explain the double carbon maxima for apple 
spur results, since carbon maxima in themselves have 
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nothing to do with flower formation. The carbon- 
nitrogen ratio rises steadily throughout the vegetation 
period, and when a sufficiently high ratio obtains, 
flowering occurs. Strong support is given to the 
contention of Kraus and Kraybill that fruitfulness is 
associated neither with highest nitrates nor with 
highest carbohydrates, but with a condition of balance 
between them. 

Every cultural strain has its own distinctive 
carbon-nitrogen ratio, at which flowering occurs, 
but in every case it represents the maximum of 
the ascending ratio curve. In this relation an 
interesting difference between the spring and winter 
strains of w-heat is noted. A ratio of 14-17 covers the 
range of conditions favourable for flowering in both 
spring varieties, whereas a ratio of 31 is required for 
the winter variety. This agrees with the conclusions 
of Hedlund, that varieties of wheat with a higher 
percentage dry weight are more winter hardy ; and 
the higher percentage dry weight is due to high carbon 
content, wnich compensates for the longer seedling 
life under winter conditions. Senescence is accom¬ 
panied by a high carbon-nitrogen ratio, and senescent 
changes can be prevented at the expense of flowering 
by controlling nitrogen content. It is suggested that 
it may be possible to apply nitrogen to annual plants 
in such proportions ana at such periods as would first 
of all allow of flower and seed production, and then 
prevent senescence of the tissues or induce rejuven¬ 
escence. 
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University and Educational Intelligence. 

Edinburgh. —At the meeting of the University 
Court on July JO a letter was received from the 
Distillers’ Company, Ltd., stating that the Company 
is impressed by the good work which the Technical 
Chemistry Department of the University is doing 
“ in fitting trained chemists to take part in British 
industry by giving them a knowledge of engineering 
and familiarity with plant used in technical opera- 
tions.” The Company is therefore prepared to 
become financially responsible for a students!tip in the 
University carrying cash payments at the rate of 
£100 per annum to the recipient, and such University 
fees as may be necessary. The studentship would be 
awarded to a candidate who has completed his 
course in chemistry and is willing to devote a further 
year to study in the Technical Chemistry Depart- 
men t. 

The Company is willing to find a position for the 
selected student for a year on trial in its organisation 
at a salary commencing at not leas than £250 per 
annum. The Court gratefully accepted the offer and 
resolved to institut e the student ship. 

Leeds.- - Mr. W. T. Astbury has been, appointed io 
the lectureship in textile physics, one of the posts 
instituted under the new scheme of research in the 
Clot h workers’ Depart men t s. 

London. Prof. John Mhci Murray lias been ap¬ 
pointed as from Aug. 1 to the Crote chair of philo¬ 
sophy of mind and logic tenable at University College. 
Mr. Macriiurmy was in 1919 20 lecturer in philosophy 
in tho University of Manchester, and ui 1920-22 
professor of philosophy at University College, Johan¬ 
nesburg, Since 1922 be has been fellow, classical 
tutor, and Jowctt lecturer in philosophy at Halltol 
College, Oxford, fie is the author, with (\ R. Morris, 
of “ Tho History of Philosophy in Europe since 
Hegel ” (in the press). ' 

Dr. Robert Donaldson has been appointed as from 
Aug. 1 to the Sir William Dunn chair of pathology 
tenable at Guy’s Hospital Medical School. Dr. 
Donaldson is the author of ” Practical Morbid 
Histology ” (1923), and of numerous articles in the 
medical journals. 

Mr. S. J. Cowell has been appointed as from Sept. 1 
to the University chair of dietetics tenable at St. 
Thomas's Hospital Medical School. Mr. Cowell 
received his medical education at Queens’ College, 
Cambridge, and at University College Hospital, and 
since January 1923 has been assistant to Prof. E. 
Mellanhy at the University and Royal Infirmary, 
Sheffield. I n 1920 he opened a discussion before the 
Public Health Section of the British Medical Associa¬ 
tion and has published papers on non-specific desensi- 
tisation, concentration of the blood in adrenal 
insufficiency, effect of iodine on hyperthyroidism in 
man, and irradiation of milk and the healing of 
rickets. 

Dr. H. D. Wright has been appointed as from 
Oct. 1 to the University readership in bacteriology 
tenable at University College Hospital Medical School. 
Dr. Wright studied at the Universities of Tasmania 
and Edinburgh. From 1920 until 1923 he was lecturer 
in bacteriology in the University of Edinburgh, and in 
1921-23 assistant director of the Research Laboratory 
of the Royal College of Physicians, Edinburgh. Since 
1923 he has been lecturer in bacteriology at Univer¬ 
sity College Hospital Medical School, 

Mr. S. L. Baker has been appointed as from Sept. 1 
to the University readership in morbid anatomy and 
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histology tenable at Middlesex Hospital Medical 
School. Mr. Baker has been senior assistant in the 
Bland-Sutton institute of Pathology since July 1922 
and lecturer in morbid histology at the Middlesex 
Hospital Medical School since May 1923. 


The Air Ministry announces that about 120 officers 
will be required by the Royal Air Force for flying 
duties during the next few months. Applicants must 
be between the ages of eighteen and twenty-five 
years, well-educated, and of good eyesight and 
physique. Short service commissions are granted 
for five years’ service on the active list and four in the 
reserve. Application forms can be obtained from 
the Secretary, Air Mini sin, Kings way, London, 
W.C.2. ’ ‘ 

The trustees of the Beit Fellowships for scientific 
research have made the folk)wing elections to fellow¬ 
ships tenable at the Imperial College of Science and 
Technology, for two years 1928-29 and 1929-30, of 
the value of £250 per annum : Dr. R. H. Purcell, 
subject of research “ Change of properties of pure 
substances on intensive drying ; problems in catalysis 
with special reference to the unique influence of 
w ater.” Mr. A. A. Fitch, subject of research- (a) The 
metamorphic aureole of tho Dartmoor granite ; 
(6) Investigation of a part of tho Central Weald.’’ 
Mr. J. M. Frankland, subject of research ” Effect of 
constitution and treatment on the mechanical 
properties of steel.” 

The following awards for the year 1928 29 have 
been made by the Salters’ Institute of Industrial 
Chemistry and approved by the Court of the Com¬ 
pany : Fellowships have been renewed to : Mr. C. G. 
Akhurst (Fellow', 1927-28, at tho Rothamsted 
Experimental Station) for one year at the Imperial 
College of Tropical Agriculture, Trinidad ; Mr. F. 
Witt (Fellow, 1927 28, at the Gas Institute, Karls¬ 
ruhe) for one year in a German industrial fuel under¬ 
taking. Fellowships have also been aw arded to : 
Mr. H. K. Cameron, University College, London; 
Mr. H. Diamond, University College, London; 
Mr. F. L. Gilbert, University "College, Nottingham! 
and Cambridge ; Mr. C. H. Lea, University of 
Liverpool ; Mr. A. H. Loveless, of the Imperial 
College, London ; Mr. H. Smith, of the Imperial 
College, London. Seventy grants-in-aid have also 
been awarder I to young men and women employed 
in chemical works, to facilitate their further 
studies. 

The Medical Roseareh Council announces that on 
behalf of the Rockefeller Foundation it has marie tlr 
following awards of fellowships provided by the 
Foundation and tenable in the United States of 
America during the academic year J 928-29. These 
fellowships are awarded to graduates who have had 
some training in research work either in tho primary 
sciences of medicine or in clinical modioinc or surgery, 
and are likely to profit by a period of work at a uni¬ 
versity or other chosen centre in America before 
taking up positions for higher teaching or research in 
the British Isles. Dr. L. E. Bayliss, Sharpey Scholar 
at University College, London ; Dr. A. V. Neale, 
Children’s Hospital, Birmingham ; Dr. F. J. w! 
Houghton, lecturer in physico-chemical aspects of 
physiology, University of Cambridge; Dorothv 
Stuart Russell, Baron Institute of Pathology, London 
Hospital; Mr. Arthur Wormall, lecturer iu bio¬ 
chemistry, University of Leeds, 
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Calendar of Customs and Festivals. 

July 29 . 

8t. Martha was specially venerated in Provence, 
where she converted the inhabitants to Christianity 
after her landing at Marseilles in the company of Mary 
(transformed into St. Mary Magdalene) and Lazarus. 
She is especially identified with Tarascon and Beau- 
caire, a famous fair being held at the latter town on 
her feast day. At Tarascon the saint slew the 
turasque, a fearsome dragon-like monster which 
was devastating the country. This victory was after¬ 
wards celebrated in an annual procession of the 
Uirasqu(. % a representation of the monster, for long 
an object of great veneration. In the Revolution 
it was burnt by the people of Arles. A second, 
made some four years later, was also seized and con¬ 
veyed to Beaueaire. 

The Feast of Cherries. At Hamburg, on the 
feast of St. Martha, it was a custom for 1 the children 
to parade the town bearing green boughs decked with 
cherries. This was said to commemorate the success¬ 
ful intercession of the children of the town in 1432, 
when it was threatened with destruction by the 
victorious Hussites. 

July 30. 

Mace Monday. —On the first Monday after St. 
Anne's Feast there used to take place at Newbury a 
mock election of * the mayor of Bartlemas.’ A dinner 
was provided at which bacon and beans were the 
chief dish. A procession took place in the course of 
the day, at which a cabbage on a stick took the place 
of the mace. Records from other localities, for 
example, Devonshire, indicate that bacon and beans 
formed the recognised dish marking Mace Monday. 

August r. 

S. Petri ad Vincula.— A feast in veneration of the 
chain* with which St. Peter was bound in prison, one 
of which was deposited at Rome and one at Constan¬ 
tinople, The tilings from these chains wore of special 
virtue ; but they were not available for every sup¬ 
pliant, the use of the file at times producing no result. 

Hulk of August : Lammas. —Various explanations 
have been given of these namos applied to the first 
day of August, Medieval expositors connected gulo 
with gula . and said it was so called from the cure of 
the daughter of the tribune Quirinus of an affection 
of the throat by kissing the chains of St. Peter on 
this day. A more probable derivation connects it 
with the Celtic Gvfyl or Wyl , a feast. 

An obviously popular etymology derives Lammas 
from Lamb mass, explaining the name as based upon 
a payment of a live lamb as a condition of tenure of 
land to the diocese of York, to bo made to the Cathe¬ 
dral of St. Peter at York on this day. St. Peter's 
Pence were payable in England on the same day. 
In the Serum Manual it is given os the day of the 
blessing of the first fruits, and it is therefore suggested 
that it is the Hlaf or loaf mass, the day of the offering 
of the first corn, or alternatively from La4tk-rnas , a 
fanciful interpretation, based upon a meaning of ith 
as grain, especially*wheat, and mas meaning mast.’ 
In the Highlands the day is known as Lunasdal , not 
a Celtic term, which connects it. with moon-worship, 
and it is suggested that the English name may have a 
similar derivation from Lunamas. 

The first day of August, called Lugnasadh, was 
one of the Celtic quarter-days, but, with the 
February quarter-day, was of later introduction 
than the six-monthly division at May and November. 
It was the occasion of a number of great fairs in 
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Ireland, and was devoted to games of a communal 
character. * A fair was held at Tail tin, in Co. Meath, 
a centre of great sanctity in early times, at which 
Lug, the sun god, instituted games in honour of the 
dead. There were others almost equally celebrated 
at Cruachan in Roscommon and at Carman; near 
Wexford. These fairs, if properly observed, were 
reputed to ensure plenty in corn, milk, fruit, and fish, 
as well as prosperity generally and peace. All were 
connected with the cult of tho dead. In the Isle of 
Man there are traces of a ceremonial observance in 
the custom of rising early on the morning of Aug. l f 
climbing to the top of a high hill, and returning with 
water from a well known for its curative properties. 

The games of the Irish fairs and feasts find a 
parallel in Scotland as part of a curious custom noted 
at the end of the eighteenth century by Dr. James 
Anderson. Early in the summer the herdsmen of the 
Lothians used to form themselves into bands according 
to locality, and began to build, approximately in the 
centre of each district, forts or mounds of turf of 
conical shape, rising to soveri or eight feet, which 
were surmounted by a flag post. During tho time of 
building, those structures were jealously guarded, as 
to destroy the fort of a rival faction was a great 
honour. Oil the day of the festival each hand 
marched out from the village under a captain, armed 
with staves, and bearing a flag. They took up their 
position at the mound, awl until midday either 
attacked another party or waited to he attacked. 
They then returned, and the rest of the day until 
sunset was taken up with games, the prize of the first 
race being a bonnet omamontod with ribbons and 
exhibited on a pole, a feature which is curiously 
suggestive of a head-hunting celebration. 

In the Highlands, cattle wero sained at Lammas. 
Tar was put on the tail and ears, charms said at their 
udders, and red and blue threads put on their tails. 
The vessels in which milk and butter were kept were 
protected from evil influences by various ceremonies 
with balls of hair, plants, and tire. Curds and butter 
were specially prepared for a feast, at which it was 
important that everyone should get as much as he 
wanted. Menses were smeared on doorposts and 
window frames to keep away evil influences. 

In Ireland, according to Cormac’s glossary, Lammas 
was one of the four great festivals of the Druids, which 
fell in February, May, August, and November, and 
at which fires wore lighted up. 

August 3. 

I 11 Ireland on the Friday, Saturday, and Sunday 
following Lammas, it was believed that the influence 
of Aynia was peculiarly potent. Aynia was one of 
three 1 hags * or witches who were especially prominont 
in Irish popular belief, Aynia more particularly in the 
north. The three hags, Aynia, Bav, and Vera, are 
survivals of three pagan goddesses, Bav being the 
goddess of war, and Aynia the goddess of the moon. 
She is still regarded as closely connected with lunatics. 
A lunatic escaping control will make his way to 
‘ Aynia’s seat 1 at Dunany. Should he succeed in 
sitting in the ‘ seat ’ three times, he will never re¬ 
cover, All the rabid dogs of Ireland are drawn to 
the same sjiot. Aynia was also a patron of letters, 
and it is she who introduces men of learning to the 
next world. She possessed unbounded influence over 
the human form, being regarded as the vital spark 
which once in twenty-four hours traverses the human 
frame. On this account the blood-letter would never 
work on the days sacred to her. It was also believed 
that on these three days it was dangerous to bathe, 
nor would fishermen put to sea; if they did, one or 
more would be drowned before their return. 
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Societies and Academies. 

Dublin. 

Royal Dublin Society, .Tune 26.—Report of the 
Irish Radium Committee for the year 1927. 14,306 

millicuries of radon were issued during the year for 
therapeutic purposes. Reports are included from two 
of the largest users of radon recording the results of 
the treatment of 292 cases of malignant and non- 
malignant disease.—C. Boyle, M. Murphy, and H. A. 
Cummins : ‘ Blossom-wilt ’ of apple trees and 1 wither- 
tip ’ of plum trees with special reference to two 
biologic forms of Monilia cinerea Bon. The results 
of culture and infection experiments using the ‘ withor- 
tip ’ and 1 blossom-wilt * forms of Monilia cinerea 
show that the two forms are physiologically different. 
These results are in conformity with those of Worinald. 
and justify the distinction for mu mail and forma, pruni 
for the forms occurring on apple and plum respect¬ 
ively. -T. Dillon and E. F. Lavelle : A suggested 
method for the utilisation of seaweed. Seaweed 
might be utilised by throwing it into tanks near the 
shore and allowing it to decay, when the liquid running 
oft’ would contain potash, iodine, arid organic matter. 
A small-scale experiment with Laminariie showed 
satisfactory iodine recovery. The organic bodies 
obtained were acetic, propionic, and other acids. The 
advantages of the suggested process are : ( 1 ) winter 
tangle could be used, ( 2 ) the initial operations would 
be carried out on the spot, and (3) the organic matter 
would be recovered.- A. G. G. Leonard and P. F. 
Whelan : Sjpetrographic analyses of Irish ring-money, 
and of an alloy found in commercial calcium carbide. 
In some museum specimens of Irish ring-money the 
gold sheath is incomplete, a core of white rnotal "being 
exposed in places. Examination of the spark 
spectrum showed that this core consists of remarkably 
pure tin. An alloy, found in calcium carbide, which 
showed great resistance to acids, was found to consist 
of iron, titanium, *and silicon. Chemical analysis 
showed that the percentages of these elements wen* 
about 66 . 22, and 11 respectively.—L. B. Smyth : 
Salpinijium palinorsum : A now carboniferous coral. 
This new gemiH and species of coral occurs in the 
carboniferous limestone of Hook Head, Co, Wexford, 
Ireland, at a level correlated with the C\ sub-zone of 
Vaughan. It consists of a tube about 4 mm. in 
diameter, with strongly thickened walls. Simple 
tabulae occur at intervals of 2-4 mm., and septal striae 
are seen in places, being elsewhere presumably en¬ 
gulfed by stereoplasm, At irregular intervals the 
tube is surrounded by thin trumpet-like expansions, 
three or four times the diameter of the tube, bearing 
septal ridges. It is suggested that the structure is 
flue to rejuvenescence. The affinities are doubtful. - 
L. P. W. Renouf : A preliminary account of Loughine 
(Lough Hyne), Co. Cork. Loughin© or Lough Hyue, 
situated some sixty miles south-west of the city of 
Cork, though only a little more than a quarter of a 
square mil© in area, prosents many interesting features. 
It is land-locked except at the south-east corner, 
where the tide rushes in and out with great force 
through a narrow neck less than twenty yards in 
width, and on account of a deep sill it continues to 
ebb for more than three hours after the beginning of 
the flood tide from the Atlantic twelve hundred yards 
to the south. The lough attains a depth of twenty- 
nine fathoms. The Laminarian zone is practically 
absent, with the result that at neap tides, when on 
account of the sill the ebb from the lough is greatest, 
the Coralline zone is exposed, and a number of what 
are ordinarily deep-water forms are found in as little 
as two inches of water. Though the number of 
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species is not remarkable, many of them are repre¬ 
sented by countless numbers of individuals, ami at 
least on© which appears to be new, for which the name 
Ethropodium hibemicum is tentatively suggested, has 
been discovered. 

Cape Town. 

t 

Royal Society of South Africa, May 16.—John F. V. 
Phillips : The influence of Uanea sp. (near Barbata, 
Er.) upon the supporting tree. Work at the Research 
Station, Deepwalls, Knysna, on the relationship 
between l J tinea and the Podoairp# lias shown that the 
lichen is definitely detrimental, in that its fungal 
component is parasitic upon the tissues externa! to 
(and sometimes internal to) the cork-cambium. 
Vigorous crowns may be infected as well as defective 
ones. The lichen cannot develop luxuriantly under 
the conditions of light, temperature, and humidity 
holding in undisturbed high forest, but grows apace 
when these factors are suddenly and soverely altered 
by heavy exploitation.— J. S. Thomas : The action of 
ammonia on germanium tetrachloride: germanium 
iinide. Ammonia reacts vigorously with germanium 
chloride, giving a white substance having a com¬ 
position (JoCl a 6 NH 3 . When treated with ammonia 
under pressure, a compound having the formula 
(jtoCL 16NH 5 is produced, which may bo a mixture of 
Ge(NH) 2 , with 4NH 4 (T. An apparatus was constructed 
in which the preparation of the germanium chloride, 
treatment with ammonia, etc., could be carried out 
without at any period opening the vessel to the air. In 
this way a proefuot was obtained tho analysis of which 
eorresjwinded to 99*2 per cent Ge(NH) a . The com¬ 
pound is a white powder which reacts very violently 
with water and combines directly with hydrogen 
chloride, forming the irnide hydrochloride. W. W. 
Southwood : Compounds of germanium tctraehloride 
with certain amines: (1) Compounds with aniline. 
The product formed by germanium chloride and 
aniline is a mixture of aniline hydrochloride and the 
substituted di-iinide hydrochloride. (2) Compounds 
with ethylamino. Excess ethylamine distilled into 
OeCl 4 produced GeCI 4 H0 2 lf 6 NH a . In ethereal solution 
the free substituted di-irnido Ge(NC 2 H 6 ) a was obt ained. 
The compound containing six molecules of amine has 
a high dissociation pressure, and yielded the sub¬ 
stituted di-imido hydrochloride.—James Moir : Colour 
and chemical constitution (Part 24). A complete 
investigation of the triphonylearbinol or 1 aniline ’ 
dyes. There are 23 possible dyes and these possess 
in all 75 absorption bands in solutions of differing 
reaction (pH), A theory and method of calculation 
from chemical constitution are put forward explaining 
nearly seventy of the bands, — Letitia Starke : The 
sperrnatogonesis of Holoptermi alata. The somatic! 
number of chromosomes is 20 , the reduced number 
10. There is slight heterornorphism, but an A' V pair 
is not recognisable. As in other Hemiptera, there is 
a diffuse stage intercalated in the heterotype prophase. 

Copenhagen. 

Royal Danish Academy of Science and Letters, 
Mar. 13.—C. Juel : ‘ Elementary ’ curves and sur¬ 
faces, An ‘ elementary 1 curve in space is a closed 
continuous curve composed of a finite number of 
arcs of the third order ; for example, certain curves 
of the fourth order. It can exist non-analytically. 
An 4 elementary ' surface similarly is composed of 
a finite number of parts of the second or third order ; 
for example, a cyclic ovaloid. Certain conditions of 
continuity being given, it can only exist alge¬ 
braically. 

April 27.—D. la Cour ; Recent research in Green¬ 
land on terrestrial magnetism. For the study of the 
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magnetic field of the earth and certain relationships 
between the earth and the sun, research on magnetic 
variations near the magnetic pole are of particular 
interest. Long series of observations in Arctic 
regions are required and, at the suggestion of the 
International Union of Geodesy and Geophysics, 
Denmark established a magnetic observatory at 
Godhavn two years ago for this purpose. This 
observatory is farther north than any other, and by 
its special eejuipmont for measuring the vertical 
intensity, will produce most valuable results. The 
observations so far show a characteristic diurnal 
variation of the magnetic elements, and indicate a 
relationship between magnetism and rotation of the 
earth and l>e tween the magnetism and rotation of 
the sun.—01 uf Thomsen : The existence of four 
blood-groups in man, illustrated by 275 descendants 
of 100 .4/Linatings (and 78 childron with only one 
.dB-parent). The object was to discover if Bern¬ 
stein’s hypothesis of throe allelomorph genes for 
blood-groups ( A , B, R) is correct. The results are 
in accord with those to be expected on Bernstein’s 
theory and completely inconsistent with the hypo¬ 
thesis of two independent gene-pairs. The latest 
modification of Bernstein’s hypothesis (by Kuruhata, 
Ichidn, and Kishi) will not withstand Herious criticism. 

Rydnky. 

Linnean Society of New South Wales, May 30.— 
F. A. Craft : Tho physiography of the Cox River basin. 
Cox’s River rises near Wallerawang and Lithgow, and 
pursues a winding course to join the Wollondilly River 
in Burragorang Valley. Along the course of the main 
river and certain of its tributaries there are remarkable 
ancient valleys, which have boon trenched by deep 
modern canyons. Three of these valleys are recog¬ 
nised, namely, Lithgow - Wallerawang (3100 feet); 
Kanimbla (2200 feet); and Kowmung (500 to 2800 
feet). To tho north of Cox River tho average elevation 
is 3300 feet; to the south, the plateau area around 
Jenolan averages 4000 feet. The plateau has been 
elevated in stages ; the uplift is of a complex nature, 
involving an earlier northern and a later southern and 
western phase ; and there have been great changes in 
stream-now since the commencement of uplift.— 
R. J. Tillyard : The larva of Hemiphlebia mirabilis 
(Odonata). Full-grown larvae of this tiny damselfly, 
considered to be the most archaic type of Odonata at 
present existing, were discovered last November in a 
backwater of the Goulbum River at Alexandra, Vic. 
The most interesting characters are the primitive 
mandibles showing characters suggestive of Mayfly 
larvae ; the trifid hypopharynx ; the remarkably 
composite type of labial mask, which shows Lestid and 
Synlestid affinities and is the only mask known to 
possess both gloss© and paragloss© ; the primitive 
gizzard ; tho Synlestid type of caudal gills ; and, 
above all, the extraordinary scheme of wing-traohea- 
tion, which differs from that of all other Odonata in 
possessing no tracheal supply for the interpolated 
veins, and no anal trachea.—Ida A. Brown ; The 
geology of the south coast of New South Wales 
(Part 1). The palaeozoic geology of the Moruya 
district. The metamorphosed sediments of the 
district consist of apparently unfossiliferoua slates, 
phyllites, and quartzites, which were folded and 
faulted about meridional axes probably at the close of 
the Silurian period. In late (?) Devonian time this 
series was intruded by a composite batholith, which 
is elongated in a direction of structural weakness 
running north-north-west and south-south-east, and 
produced well-marked contact metamorphic effects in 
the invaded sediments. The igneous rocks com¬ 
prising the batholith form a complete subalkaline or 
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calcic igneous complex, and include three main 
plutonic types—dionte-gabbro, tonal ite - gr anodior ite, 
and biotite-granite—which were injected in order of* 
decreasing basicity and increasing alkalinity. 

Vienna. 

Academy of Sciences, Mar. 8.—0. Deutschberger: 
The compounds participating in the composition of the 
residual carbon and residual nitrogen in blood, especi¬ 
ally the oxyprotein acids. More than half of the 
carbon in dealbumenated blood appoars unexplained. 
The oxyprotoin acids form barium salts soluble in 
water but insoluble in alcohol. These substances repre¬ 
sent break-down products of albumen. Analyses were 
made of defibrinated horse blood. The atomic ratios 
of the total oxyprotein acid fraction gave C 100 H 344 N^ 4 . 
—E. Steinach and H. Kun : The secretion of tho male 
gonad and its dependence on the hormone of the frontal 
lobe. Experiments on infantiles, eunuchoids and 
seniles (Part 2). The pituitary extract of bull and 
cow is alike active ; it influences infantile testicles and 
ovary, it is not sex-specific. Active extract can be 
obtained from urine of pregnancy. But pituitary 
extract is not itself a sexual hormone, it does not work 
on castrates and it cannot replace the sexual hormones: 
it is only an activator of the sex-glands. Occasional 
eunuchoid rats were sexually developed after pituitary 
injections ; aged male rats were sexually reactivated. 
—J. Schaffer : The so-called proliferous atrophy of 
fatty tissue. Examination of the epiglottis of a 
menagerie elephant which died of starvation during 
the War.—M. Kohn and R. Kramer : Halogenatea 
o-anisidine (Communication 30 on bromo-phenols).— 
M. Kohn and R. Kramer : On 3, 4, 5-trichloro-phenol 
(Communication 31).—M. Kohn and M. K. Feldmann ; 
Preparation of 2, 6-dibrom-m-xy loquinone from 
symmetrical xylenol (Communication 32).—M. Kohn 
and E. Gurewitach : Chloro- and bromo-pyrogallol- 
ether (Communication 33). —A. Smekal : Diffusion 
and recrystallisation. Recrystallisation is a stabilisa¬ 
tion procedure which takes place in certain tempera¬ 
ture ranges by the diffusion of free ions in the gaps of 
the crystal lattice. The possibility of diffusion can be 
examined by electric conductivity measurements.— 
F. M. Exner : The circulation of cold and warm air 
between high and low latitudes. The deviations of 
the daily temperatures from the average temperatures 
of the same places for 90 winter days and for 129 
places of the northern hemisphere were plotted. This 
led to the detection of streams of cold or warm air from 
higher to lower latitudes or vice versa.—J. Mayer and 
O. Hiedl : The absolutely smallest discriminants of 
biquadratic number-bodies.—N. Hofreiter : A new 
reduction theory for definite quaternary quadratic 
forms. ~K. W. F. Kohlrausch : Energy losses and 
ionisation in the passage of a- or ^-particles through 
matter. An attempt to determine the dependence of 
(1) loss of velocity, (2) range, and (3) differential 
ionisation upon the velocity of the particles and upon 
the material.—E. Tschermak : Hybridisation results 
in lentils and beans.—O. Dischendorfer : Condensa¬ 
tion of aldehydes with phenols (2). On m-nitrobenzal- 
di-/3-naphthol. 

Mar. 15. — J. Poliak, E. Gebauer-Fiilncgg, and B. 
Blumenstock-Hal ward ; The action of chloro-sulphonic 
acid on phenols.— J . Poliak and E. Blumenstock- 
Halward : The determination of the constitution of 
/3-naphthol-disulpho-chloride.-- J, Poliak, E. Riesz, 
and 2. Kahane : Amino-thio-phenoi derivatives,— 
E. SpAth and F. Wessely j The active components of 
genuine ooto bark. The constitution of ootoine.— 
E. Spath and G, Burger : A synthesis of pyridUn 
derivatives.— F. Sigmund : Catalytic hydration of the 
nucleus of aromatic and fatty aromatic aldehydes in 
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the form of their acetals (1). Hexa-hydro-phenyl- 
acetaldehyde - dimethyl - acetal * — F. Sch filer : The 
fruit of Viacum album and Loruntkus europasua and 
the production of bird-lime. Viscum does not yield 
a sufficiently sticky material, Loranthus does; it 
contains caoutchouc.—0. Gugenberger : Contribu¬ 
tions to the geology of Asia Minor with special reference 
to the Anatolian lias.—F. H61zl and F, Viditz : The 
alkylisation of hexa-cyan o-chromic acid,—E. Rona : 
The preparation of polonium from radium compounds 
and active lead salts. Precipitation with hydrogen 
sulphide.—S. Meyer : The disintegration constant of 
actinium. The half period is 13*4 years.—K. Fritsch : 
Observations on flower-visiting insects in Styria, 
1907.—A. Winkler : Studies on the interior Alpine 
tertiary deposits and their relations to the Augenstein 
fields of the northern Alps.—A. Kieslinger : The 
Lavant valley disturbance and its relation to the 
tectonics of the eastern Alps. 

April 26.—R. Wegscheider and J. Mehl : Systems 
NftjCO, -NaHCOj -H a O. Two double salts were 
found, one of them anhydrous Na^CO,, 3 NaHCOj. 
Experiments were tried at various tempf?ratures up to 
94*5°, and with addition of 24 gm. common salt to 100 
gm. water.—A. Kailan and Y. M. Diab : Velocity of 
esterifioation of mono-amino-benzoic acid and of the 1- 
and 2-pyridin carboxylic acids in glycol and glycerine. 
—A. Kailan and E. Krakauer : Velocities of estorifica- 
tion of the mtro-benzoic acids in ethylene-glycol and 
of the naphthoic acids in glycerine.—J. Kozeny : 
On developed turbulence.—F. Feigl and H. Gleich : 
Relations between atom grouping and specific affinity j 
(7). Metallic salts of imid-azol derivatives.—F. Feigl 
and E. Bicker : Addition compounds of thallium 
dienol salts with carbon disulphide (8).—F. Feigl and 
A. Deutsch : Silver and mercury salts of amidn-benzo- 
thiazol.—F. Feigl and E. Chargaff : The reactivity of 
iodine in organic solvents.—G. Machek and A. Graf: 
The course of the Friedel and Craft reaction in anthra- 
quinone—1, 2-dicarboxylic acid anhydride.—V. F. 
Hess and O. Mathias ; Atmospheric electricity (70). 
Researches on oscillations in the cosmic ultra-gamma- 
radiation on. the Sonnblick (3100 metres) and in the 
Tyrol.—E. Guth : Maxwell’s equations and Dirac’s 
quantum theory of the electron.—F. Heritsch : 
Tectonic questions in the Comic carboniferous.— 
F, Heritsch : Notes on the lower Permian in the 
Carnic Alps.—F. Werner : Contributions to the 
knowledge of the fauna of Greece, especially of the 
Aegean Islands.—R. Ebner : Coieoptera, C. (Scientific 
results of the zoological expedition to the Anglo- 
Soudan undertaken by F. Werner, 1914, 
No. 24).—A. Rollett: The acid constituents of 
sandaroc resin.—M. Kuban : Potassium and rubidium 
radiation.— M. Blau : Photographic intensity measure¬ 
ments of polonium preparations.—S. Wolff : The 
ultra-violet spectrum of radium emanation. More 
than 100 new lines between 3600A. and 2400A. aro 
recorded.—R, Schumann : Some new investigations 
on fluctuations of polar altitude.—V. Oberguggen- 
berger t Contribution to the establishment of a 
standard system of effective wave-lengths.—A. 
Steuer : A new Paracineta from the South Atlantic.— 
K. Ehrenberg : Ureua Deningeri and Uraus spdaeus. 
A comparison of skull, jaw, and teeth of the Mixnitz 
cave bears with Reichenau’s specimens in the Mainz 
museum. 

Washington, D,C. 

National Academy of Sciences ( Proc ., Voi. 14, No. 6, 
May).— J. R, Oppenheimer : On the quantum theory 
of the autoelectric field currents. An expression 
obtained for the field necessary to make an electron 
leave the nucleus leads to very low values of the ionis¬ 
ing potential for electrons in metal (the work function). 
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It is concluded that the 1 autoelectrons * are only given 
off from a wire at points where the field strengths are 
abnormally high. Tins is in agreement with the 
experimental finding that craters surrounded by 
protuberances of the necessary order of magnitude 
occur on the wire.—Edwin H. Hall : (1) The Fermi 
statistical postulate ; examination of the evidence in 
its favour. While Pauli’s * equivalence principle ’ as 
applied to the electrons within an atom may be 
accepted, Fermi’s extension of it to all the molecules 
of an ideal gas is regarded as not yet justified.—(2) 
Sommerfeld’s electron-theory of metals. A critical 
discussion of the theory as applied to various electrical 
effects.—(3) Electron 4 free path ’ and supra-oonduc- 
tivity in metals. A special meaning is given to tho 
so-called mean free path of the electron-gas part icles 
in a metal; it is assumed that the path of an electron 
is not necessarily a straight line and that it is termin¬ 
ated by collision and capture by a positive ion. This 
leads to reasonable explanations of specific heat and 
the relation of conductivity to temperature using 
classical formula*:.—Elmer Dershem : Dispersion of 
long wave-length X-rays in platinum and calcite. 
The spectrograph and other apparatus were mounted 
in a large evacuated bowl, thus permitting of great 
wave-length resolution. The beam of X-rays was 
collimated by two slits, reflected from a mirror surface 
of platinum or calcite and on to a gypsum crystal, 
the effect being recorded on a photographic plate. 
The maximum angle at which reflection occurred was 
measured. With the wave-lengths used, dispersion 
| for platinum increases with wave-length ; calcite 
showed anomalous dispersion near a K -absorption 
limit.—L. DuSault and Leonard B. Loeb : Mobilities 
of gaseous ions in SO fi and SO a ~H a mixtures. 
Mobilities were observed in sulphur dioxide at atmo¬ 
spheric and lower pressures; they appear to decrease 
slightly with pressure, but this is probably due to 
higher purity of the gas used in tho low pressure 
experiments. In mixtures with hydrogen, the 
negative mobility is always less than the positive ; 
positive mobilities so high as 22 cm./sec. per volt/cm. 
were observed with low concentration of the purer 
sulphur dioxide. — R. Gumming Robb : Is pituitary 
secretion concerned in tho inheritance of body-size ? 
Comparison of tho weights of the pituitary bodies in 
giant (Flemish) and dwarf (Polish) male rabbits and 
their hybrids shows no characteristic difference which 
can be correlated with differences in growth rate. 
In common with other organs, the pituitary maintains 
a rectilinear logarithmic relationship to body weight, 
suggesting that all these organs are regulated by a 
common growth reaction.—Cecilia H. Payne : On 
the contours of stellar absorption lines, and tho com¬ 
position of stellar atmospheres. The H and K lines 
of ionised calcium and the Balmer lines of selected 
stars show differences from class to class and from 
super-giant to dwarf within the same spectral class. 
The observations are in general agreement with 
Untold’s formula, which can therefore be used virtually 
to weigh the atmospheres of individual stars.— 
George R. Putnam : (1) Regional isostatic reduction of 
gravity determinations. The departures from com¬ 
plete local compensation must be considered in a 
complete reduction of gravity observations. A 
regional reduction gives anomalies in better accord 
with observations and may be represented as a warped 
surface lying between the earth’s surface and the 
average level of the region. Regional compensation 
extends 100 miles from a station and further for great 
mountains,—(2) Proof of isostasy by a simple gravity 
reduction method. The computation is based on the 
attraction of indefinitely extended horizontal plates 
and gives a fair approximation to the value of gravity 
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reduced to Bea-level. The method was used by the 
author in 1895.—Marston Morse : Singular points 
of vector fields under general boundary conditions.— 
E. T. Bell : Remark on the number of classes of 
binary quadratic forms of a given negative determin¬ 
ant.—Harry Merrill Gehman : (1) Concerning certain 
types of non-cut points, with an application to con¬ 
tinuous curves.—(2) Concerning irreducible continua. 
—Julian Coolidge : Criteria for the simplification of 
algebraic plane curves. 


Official Publications Received. 
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Harper Adama Agricultural College, Newport, Salop. Pp. 00, Report 
of the Advisory Department, 1027-1928. (Advisory Report No. 3.) Pp, 
24. The National Institute of Poultry Hawbamiry. Pp. 48. (Newport, 
Salop.) 

Ceylon Journal of Science, Section A : Botany ; Annals of the Royal 
Botanic Gardens, Peradeuiya. F.dited by A. H. G. Alston. Vol. 11, 
Part 1, May 28th. Pp. ill. (Pcradoniya : Department of Agriculture ; 
London : Dulan and Co., Ltd.) 3 rupees. 

Report of His Majesty's Astronomer at the Cape of Good Hope to the 
Secretary of the Admiralty for the year 1927, Pp. 11. (Cape of 
Good Hope.) 

Southern Rhodesia. Report of the Director, Geological Survey, for 
the Year 1927. Pp. 18. (Salisbury.) 

Proceedings of the Society for Psychical Research. Part 107, Vol. 38, 
July. Pp. 49-101. (London: Francis Edwards, Ltd.) 2*. 

Abstract* of Dissertations approved for the Ph.D., M.Hc., and M.Litt. 
Degrees Jn tlie University of Cambridge for the Academical Year 1920-1927. 
Published by Authority. Pp. UU. (Cambridge: At the University 
Press.) 

Hull Museum Publications. No. 153; lfull and the Fishing Industry. 
By T. Sheppard, (Commercial Museum Handbooks, No. 2.) Pp. In 
No. 154 : Early Mourn of Transport in the East Riding. ByT. Sheppard. 
Pp. 80. (Hull.) 

Speech delivered by Marcus Garvey at Royal Albert TUI), London, 
England, on Wednesday evening, June 0th, 1928, in suiting forth ‘The 
Case of the Negro for Internauonal Racial Adjustment’ before the 
English Pimple. Pp- 31. (London: Universal Negro Improvement 
Association.) 

Air Ministry. Aeronautical Research Committee: Reports and 
Memoranda. No. 1115 (Ae. 288): The Importance of ‘ Htreamllnlug ’ in 
relation to Performance.' By Prof. B. M. Jones. (T. 2519.) Pp. 15 +2 
plates, yd. net. No. 1134 (Ae. S04): Wind Tunnel Teats with High Tip 
Speed Airscrews. The Characteristics of Airscrew Section R. and M. 322, 
No. 4 and H.A.F, 82. By W. G. A. Purring. (T. 2503.) Pp. 8 + 3 plates. 
6rf, net. (Loudon : H.M, Stationery Office.) 

Annual Report of the Auckland Institute and Museum for 1927-28, 
adopted at the Annual General Meeting held on 21st May 1928. Pp. 39. 
(Auckland, N.Z.) 

Gam bridge Observatory- Annual Report of the Observatory Syndicate, 
1927 May 19— 192K May 18. Pp. 3. (Cambridge.) 

The Newcomen Society for the Study of the History of Engineering 
and Technology. Transactions, Vol. <5, 1925-1920. Pp. xi+240+24 plates. 
(London.) 20*. 

Loughtwrough College, Leicestershire. Calendar, Session 1028-29. 
Pp, xl v + 228+71 plates. (Longhltorough.) 2s, M. Det. 

University of Cambridge: Solar Physics Observatory. Fifteenth 
Annual Itepurt of the Director of the Solar Physics Observatory to 
the Solar Physics Committee, 1927 April 1—1928 March 81. Pp. 6. 
(Cambridge.) 

The North of Scotland College of Agriculture. Guide to Experiment* 
and Demonstration F1U4 at Oral batons, I94H. Pp. xii+0i). Bulletin 
No. 05 : Trials of Weed Killers on Garden ruths. By Alfred Hill. Pp. 6, 
(Aberdeen.) 

University College of Wales, Aberystwyth. Reports submitted to the 
Court of Governors, October 19th, 1927. Pp. 114. (Aberystwyth.) 1*. 

The Institute of Chemistry of (B eat Britain and Ireland. Register of 
Fellows, Associates and Students, corrected to 30th April 1928. Pp. 888. 
(London.) 

City ami Guilds of Lundon Institute. Report of the Council to the 
Members of the Institute, to be presented at the Yearly Meeting in May 
1928. Pp. xlix+78. (London : Gresham College.) 

The British luatltute of Philosophical Studies. Annual Report and 
Statement of Accounts for the Year ended Slat March 1928, to be 
presented at the Third Annual General Meeting of the Members to l>e 
held at tho Royal Society of Arts, 18 John Street, Adelphi, London, 
W.C.2, on Monday, 10th July 1928, at 6.80 o'clock. Pp. 20. (London.) 

Indian Central Cotton Committee : Technological Laboratory. Bulletin 
No. lo, Technological Series No. 11: Technological Report* on Standard 
Indian Cottons, 1928. By A. James Turner. Pp. vf+118. (Bombay.) 
2 rupees. 

City of Norwich. The Report of the Castle Museum Committee to the 
Council, 1927, Pp. 22. (Nurwioh.) 

Air Ministry. Aeronautical Research Committee: Reports and 
Memoranda. No. 1120 (Ae. 203): Analysis of Experiments on an Air- 
screw in various Posltloua within the Nose of a Tractor Body. By C. N. 
H. Lock, (T. 2507.) Pp. *0+8 plates. U net. No. 1136 (Ae. 805): The 
Kflbet or Compressibility on the Lift of an Aerofoil. By H. GlaueH. 
(T. 2618.) Pp. 8 + 1 plate. 0d.net (London : H.M. Stationery Office.) 

British Empire Dancer Campaign. Annual Report of the Grand Council 

iresented at the Meeting held at the House of LonJa, 0.7.28. Pp. 14L 

London.) 
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Board of Education. Pros pectus of the Royal College of Art, 3. 
Kensington, London. Session 1928-1029. Pp. v+28. (London: H.M. 
Stationery Office.) 4d.net 

International Geographical Union. Programme for the International 
Geographical Congress, London, July 14-17, and Cambridge, July 18*25, 
1928. Pp. 16. (Cambridge.) 

Fobuov. 

Antmalre de l'Obaervatolre Royal de Belgique. Par P. Stroobant. 
06'“* amide. 1920. Pp. ill+ 100. (Uocle.) 

Blbliotheque de l’Observatoire Royal et de ITnatltut Royal MdtAoro* 
loginue de Belgique k Ucoie. Catalogue alphabetize dea llvres, 
brochures et cartes, ptepord et mis en ordre par A. Collard. Tome 8; 
Accroiasemnnts de 1918-1922. Pp. 482 + xlviii. (Uccle.) 

Unlono Astronomies Internationale, tmmaglni siwttroseoplcbe del 
bordo soUre oaservate k Catania, Zurigo e Z6 Be negli anni 1028 e 1024 
pubbJIcate per Cura del R. Osservatorio astroflsioo di Arcetrl. Pp. 
10+14 tavolu. (Firenze.) 

Publications of the Washburn Observatory of the University of 
Wisconsin, Vol. 15, Part 1: Photo-Electric Photometry of Stars, by 
Joel Stebbius ; Vol. 15, Part 2 : Photo-Electric Studies of Four Variable 
Stars, by Charles Morse Huffer. Pp. 135. (Madison, Wis.) 

University of California Publications. Publications of the Lick 
Observatory, Vol. 10: Stellar Radial Velocities. Pp. v-xlv + 399 + 
plaffla. (Berkeley: University of California Press; London: Cambridge 
University Press.) 

Proceedings of the United States National Museum. Vol. Tfl, Art. 4 : 
New Helminth Parasites from Central American Mammals. By Emmett 
W. Pries. (No. 2725.) Pp. 7 + 2 plates. Vol, 73, Art 7: A new Fossil 
Reptile fi’om the Triaeslc of New Jersey. By Charles W. Gilmore. 
(No. 2728.) Pp. 8 + 3 plates. (Washington, D.C. : Government Printing 
Office.) 

Department of the Interior: US. Geological Survey. Bulletin 788-F: 
Topographic Instructions of the United States Geological Survey. F : 
Map Compilation from Aerial Photographs. By T. P. Pendleton. Pp. 
ill 1*379-119. 15 i:ent«. Bulletin 71K1-D: Geology and Oil and Gas 
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Government Printing Office.) 
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01 : Wild Birds introduced or transplanted In North America. By John 
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Education by Radio. 

I NFORMAL instruction, which need be neither 
illogioal nor discrete, nor even so completely 
popularised in its presentation as to lack essential 
accuracy of fact and deduction, is perhaps as vital a 
force in the cultural development of a nation as its 
formal educational system. The new power of the 
broadcast message gives to the world a new uni¬ 
versity without matriculation and, what is perhaps 
more attractive, without examinations; a univer* 
sity the teaching of which is not only extra-mural 
but is also offered as a free gift to anyone who 
cares to go to the trifling expense and trouble of 
accepting it. As such it is in no sense a com¬ 
petitor with schools and colleges, nor ever can 
be; indeed, its success in Great Britain has been 
largely due to the co-operation which has been 
forthcoming from professional educators and their 
institutions. 

In the United States of America the evolution of 
radio broadcasting has permitted a regular col¬ 
laboration between the University of Pittsburgh 
and the radio station KDKA of the Westinghouse 
Electric and Manufacturing Co., a collaboration 
which has now completed four years of public 
service. Education by radio has its limitations and 
its pitfalls, as well as its attractions, and those re¬ 
sponsible for these series of lectures have done well 
to emphasise that arm-chair listening forms no short 
cut to knowledge and culture, although it may add 
in no small measure to the sum of human happiness 
by providing mental stimulus, and widening vision 
of some of the less tangible matters of moment. 
Nothing can adequately function as a substitute 
for the influence of mind upon mind that comes of 
personal contact, but broadcasting at least provides 
a kind of one-way traffic which may well awaken 
response in many hundreds of thousands of minds 
which would otherwise be denied the opportunity 
of guidance towards thought extending beyond their 
immediate affairs. 

The possibilities of this social service are, in 
fact, so vast that it would be as profitable at this 
stage to attempt to lay down rules for its develop¬ 
ment, or even to comment in detail on what has 
already been accomplished, as it would have been 
in Caxton’s day to specify the contents and format, 
or to review the influence, of printed books. As 
an example, however, of the scientific side of the 
service, as offered outside Great Britain, we may 
briefly describe the contents of four booklets re¬ 
producing talks delivered by research specialists 
of the Mellon Institute of Industrial Research 
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under the auspices of the Pittsburgh collaborative 
scheme. 

In “ Science and Industry ” (Radio Publication, 
No. 9) there are seven talks on such subjects as iron 
and steel, natural gas, petroleum, coal and ooke, 
glass, and clay products ; ” Science in the Home ” 
(No. 23) includes eleven talks on foods and food 
values, beds, fuel, textiles, disinfection, utensils, 
and structural materials. “ Automobile Engines ” 
(No. 28) formed the subject of six talks, which were 
doubtless appreciated by many thousands of 
motorists whose knowledge of the ‘ how and why 1 
may previously have left something to be desired, 
whilst the seven talks on “ Wearing Apparel, its 
Manufacture, Utility, Selection, and Care ” (No. 
37), must have appealed to an even wider circle. 
The list contains references to series of talks on 
“ Conversations with a Philosopher,” ” Evolution 
and Heredity,” “ American Foreign Policy,” “ The 
Naturalist Afield,” ” Man and the Earth.” The 
technical lectures mentioned form, of course, only 
one aspect of the educational edifice, and equally 
good use is being made elsewhere of similar oppor¬ 
tunities for public service ; but we feel that the 
enterprise of the University of Pittsburgh and the 
Westinghouse Company deserves both congratula¬ 
tion and encouragement. 


A Directory of Specialised Information. 

The Aslib Directory : a Guide to Source& of Special¬ 
ised Information in Great Britain and Ireland . 
Edited by G. F. Bar wick. Introductions by 
Sir Frederic G. Kenyon and Sir Ernest Ruther¬ 
ford. Published with the Financial Assistance 
of the Carnegie United Kingdom Trustees. Pp. 
xiv +425. (London : The Association of Special 
Libraries and Information Bureaux; Oxford 
University Press, 1928.) 21#. net. 

nnRULY has it been said, “ Of making many 
JL books there is no end.” It is, however, a 
curious reflection on the perspicacity of the human 
intellect that mankind should continue to groan 
at the weariness of much study, while making so 
little effort to diminish the burden, either by 
attempting to limit the rate of ihcrease-of material, 
or by considering how to improve the method of 
handling it. 

” ’Tie pleasant sure to see one’s name in print, 

A book’s a book although there’s nothing in’t." 

So the world’s production continues to be mostly 
in books. 

Recently in Great Britain a serious attempt was 
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made to estimate the magnitude of this output* 
From the “ World List of Scientific Periodicals ” 
we learnt that scientific and technical information 
has been published during the present century in 
some twenty-five thousand periodicals, besides 
separate books. PerhapB, of these periodicals, 
some fourteen thousand of those now current may 
contain useful matter. If then we might make a 
guess, that the average annual number of separate 
articles in a scientific journal is of the order of one 
hundred, the total yearly output of scientific papers 
might be taken as about one million or more. Thus 
at least we know now, that in order to find what 
information has been published on a given subject, 
we have to sort and index each year a million 
articles or notices published in periodical literature 
in addition to works issued separately. How to 
accomplish this task is a problem that must be 
solved, unless we are content to allow much of this 
tremendous volume of useful information to run 
to waste for ever. 

It has been shown elsewhere that one solution 
of the problem is the general adoption of a standard 
classification, so that all those engaged in indexing 
information may join in a common movement for 
the common good. Now, it has been calculated 
that there are, in the Science Library at South 
Kensington alone, some forty million published 
bibliographical notices. So that the total number 
of published index-titles appears to b© comparable 
with the total number of scientific papers issued. 
To produce a comprehensive index, therefore, 
requires merely the organisation of a quantity of 
energy, comparable with that which is now being 
expended uneoonomically in isolated bibliographical 
efforts. 

The work under notice makes a further con¬ 
tribution to the diagnosis of the extent of the 
malady. It does not profess to cure the evil. 
There exist, in Great Britain alone, some thousands 
of agencies, working by multifarious methods, for 
the purpose of collecting books or information on 
special subjects. The “ Aslib Directory” is a 
worthy attempt to make a list of such agencies, and 
serves to indicate the vast amount of labour that 
is actually being expended in collecting information. 
While f ully appreciating the value of this important 
contribution to bibliographical data, it is necessary 
to take exception to some remarks in the intro¬ 
duction to the work. After referring to the object 
of the Association of Special Libraries as being f< to 
serve the need of the research worker,” and 
adverting to similar organisations abroad, the 
introduction goes on to say ” the fear is some- 
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times expressed that all this complex machinery 
may defeat its own end. The universal biblio¬ 
graphies whioh some desire are likely to break 
down through their own weight. The bulk of such 
work would be crushing, its ramifications bewilder¬ 
ing ; it is almost impossible that it should be up 
to date, and the research worker is in danger of 
being delayed as much as he is helped by it. 
From this danger the present Directory, so far 
as I can judge, is free. It is not a biblio¬ 
graphy of universal knowledge, but merely a 
guide to tell the worker where special collec¬ 
tions dealing with his subject are to be found. 
There he can search for the special bibliographies 
of his subject, if he needs them.” The italics 
are ours. 

It is a pity that there should be a misunder¬ 
standing of the aims of those who are seeking, by 
making the best use of the energy available, to 
produce a workable index to the information which 
is now lying buried and useless on the library 
shelves. As has been seen above, the bulk of such 
an index would be no greater than that of the 
present bibliographical output; its ramifications 
would be reduced to a single system, and it would 
be as up-to-date as the printing press. The 
Director of the research laboratory of a large 
industrial organisation, Dr. Mees, says, in his 
“ Organisation of Industrial Scientific Research” : 
“ It should certainly be possible for large libraries 
to keep such numerically indexed files [of all 
science] to which reference could be made by 
correspondence by any research worker.” If 
scientific men consider such an index to be desirable, 
or even necessary, ore they not entitled, after 
having made an exhaustive study of the question, 
to decide whether or not it is possible ? At any 
rate, the authors of the undertaking arc determined 
to see it through. 

However, the work under review must be 
judged on its merits, apart from any misunder¬ 
standings on the question of principle. The 
Directory brings to the notice of those in search 
of information, collections of material, whether in 
print or manuscript, of the existence of which they 
may be unaware. The arrangement is alphabetical, 
according to the selected name of the subject 
considered. Such a system is not unsuited to 
the classification of a comparatively small range 
of subject-headings, and enables the collections 
relating to a given subject to be found with ease. 
The editors are to be congratulated on the mass 
of material that they have been able to gather into 
their inventory. The collection is necessarily in- 
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complete in a first edition, and apparently the 
editors have been hampered by the need of com¬ 
pleting the volume within a given time. But 
undoubtedly much care has been bestowed on the 
compilation of the work, and it will be indispensable 
to all those who are interested in the supply of, 
or research for, information. 

Without wishing to detract from the considerable 
merit of the publication, a few words of criticism 
are necessary. A certain lack of proportion is 
evident in the number of items catalogued under 
the different headings. For example, the informa¬ 
tion gathered under the heading “ Postage Stamps ” 
occupies 81 lines, and includes twelve periodicals; 
while that under “ Zoology ” extends to only 57 
lines, without indicating any periodicals. The 
“ Zoological Record ” appears to have been omitted. 
Incidentally, why should scientific periodicals be 
referred to as “ Press ” ? Some of the entries are 
even more extraordinary. The section on “ Biblio¬ 
graphy ” comprises only fourteen entries, which 
include no more than two periodicals, and reference 
is made to the million cards on a single system of 
the Subject-matter Index at the Science Library 
merely as “ An extensive collection of biblio¬ 
graphies.” Under “ Periodicals ” the only collec¬ 
tion catalogued is the ” Loan Library of Periodicals 
indexed in the Subject Index to Periodicals ” of 
about two hundred and fifty sets dating from 1915 
onwards. No mention whatever is made of the 
great collections in the National Libraries, which 
include many thousands of complete sets of 
periodicals. Some imperfections are inevitable 
in the first edition of a work of this magnitude, 
and it is to be hoped that in future editions it will 
be possible to remove such blemishes. 

S. C. Bradford. 


Theoretical Astrophysics. 

Astronomy and. Cosmogony. By Sir J. H. Jeans. 
Pp. x+420+ 16 plates. (Cambridge: At the 
University Press, 1928.) 31*. fid. net. 

S INCE the beginning of our present era, astro¬ 
nomy has been considered to be the foremost 
of exact sciences, and there can scarcely be any 
doubt that the idea of law and order in the linking 
of natural phenomena was first forced upon the 
dawning mind of man by the regular march of 
the stars. In the course of time, however, astro¬ 
nomical theory has been left behind by the rapidly 
increasing wealth of observational {lata to such an 
extent that present-day astronomy must largely 
be classified among the descriptive sciences, in 
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spite of the triumphs of celestial mechanics and 
the arduous work done during the last fifteen years 
to raise theoretical astrophysics to the rank of a 
separate science. Astronomy is therefore more 
than ever a promising field for theoretical research, 
and Sir J. H. Jeans's book, which aims at summaris¬ 
ing the present status of the young science, will 
undoubtedly provide inspiration to theoretical 
astrophysicists ; at the same time it will en¬ 
courage astronomers doing observational routine 
work to make enhanced efforts, and will dis¬ 
seminate the knowledge of modem astronomy 
among workers in allied sciences. 

The division of the book in principal sections is 
not quite so clear as might have been desired, but 
there is no difficulty in distinguishing three main 
parts. First, there is naturally given a summary 
and survey of salient facts in astrophysics. Next 
comes a sories of chapters on various subjects 
which, essentially, give an outline of the con¬ 
ceptions and points of view which play the prin¬ 
cipal part in the later theoretical deductions. 
The rest of the book, which is its main part, is 
devoted to stellar theory. First the constitution 
of individual stars is considered, and after that 
the interrelationship between the stars as we pass 
through groups of increasing complexity from 
binary stars and moving clusters, to the Milky 
Way system, globular clusters and extra-galactic 
nebulae. 

The introductory chapter on empirical astro- 
physical facts is exceedingly well written, and 
displays Jeans’s admirable style in full force. 
There is one point, however, where I believe that 
a more detailed account would have been ad¬ 
vantageous. This is in the representation of the 
Russell diagram, which has been the starting 
point as well as the stumbling stone of several 
cosmogonic theories in the short time which has 
elapsed since it was first given. That this diagram 
does not give an adequate picture of the abundance 
of stars of given spectral characteristics in space, 
is universally recognised. Thus it is known that 
dwarf stars outnumber the giants by hundreds or 
thousands, while the Russell diagram of all stars 
with known luminosity conveys the impression 
that giant stars predominate. 

The diagram given by Jeans, however, involves 
other effects of observational selection as well. 
Thus, apart from the B-stars, which all belong to 
the moving clusters in Orion and Scorpius-Cen- 
taurus, the absolute magnitudes are derived ex¬ 
clusively by spectroscopic methods. Due to the 
difficulty of extending this method to stars of 
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early type the diagram contains only two stars in 
the interval AO to A5, while the total number of 
stars considered is 2100. This may be confronted 
with the fact that in the stellar system evpry third 
or fourth star is an A-star. It should further be 
noted that the high luminosity F- and G-stars, 
forming a conspicuous peak in the diagram, are 
selected just on account of high luminosity, since 
they are all Cepheids or pseudo-Oepheids, while 
the congestion of giant stare in the interval Kl 
to A6, according to the Mount Wilson report 
from which the diagram is reproduced, is partly 
due to imperfections in the underlying system of 
spectral classification. Moreover, all data derived 
from ordinary parallax work, as well as from the 
work on spectroscopic parallaxes after 1921, are 
neglected. It seems, on the whole, difficult to 
draw any trustworthy conclusions from this dia¬ 
gram about the relative abundance of giant 
stars of given luminosity but different spectral 
class. 

As regards the internal constitution of the stars, 
it is clear from the outset that most conclusions 
must be highly conjectural in nature. It is there¬ 
fore no wonder that hitherto it has been possible 
to enlist unanimous assent only for two main 
conclusions concerning conditions in the stellar 
interior, namely, that the temperature must 
average some millions of degrees, as a consequence 
of which the atoms must be largely dissociated 
into free electrons and very compact positive ions. 
Apart from these general results, opinions differ 
widely, and Jeans in particular has held and holds 
views which some other astrophysicists are re¬ 
luctant to accept. In such circumstances it might 
have been a good plan, in writing a book for the 
general reader, to give the various ideas as im¬ 
partially as possible, so as to give a fair impression 
of the present unsettled state of the subject. 
Jeans, however, has adopted the easier procedure 
of developing his own personal views, and in 
doing so he has succeeded in representing his 
ideas in the form of an imposing cosmogonic 
system. 

.A cornerstone in Jeans’s cosmogony is the 
assumption that stellar substanoe is more like an 
incompressible liquid than a gas. It has not been 
possible thus far to make this idea plausible on 
the basis of atomic theory, and until this question 
is settled in a satisfactory manner the liquid star 
theory must be received with reserve. Jeans, 
however, does not consider the disagreement in 
question as serious, and believes that the criticism 
which may be adduced against the theory from 
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the side of atomics physios is more than counter¬ 
balanced by the success it experiences in astro¬ 
physics, 

The suggestion in question was first brought 
forward in an investigation of the stability of a 
gaseous star. Making certain special assumptions 
concerning the mode of generation of energy in 
a star, Jeans found that gaseous stars are likely to 
be secularly unstable, and hence that stars which 
actually exist must involve substantial departures 
from the ideal gas laws. Following up this question 
further, Jeans believes he has found corroborative 
evidence for the same conclusion in the striking 
form of the particular Russell diagram which was 
commented upon earlier in this review. In Jeans’s 
interpretation of this diagram the blank spaces 
correspond to states of the stellar matter in which 
particular electronic shells are in a process of dis¬ 
integration. The blank lower left part of the 
diagram corresponds to the iC-shell being in a 
disintegrating state, while the lack of giant A 
and K stars corresponds to a breaking down of 
the L- and M -shells respectively. As emphasised 
above, it would seem, however, that it is doubtful 
whether the empirical data in hand really warrant 
conclusions of this kind. 

A further argument in favour of the liquid star 
theory is given by the surprisingly large number of 
close binaries found among early type stars. In 
fact, admitting the stars to be of uniform density 
and to rotate with a constant angular velocity, it 
follows from the classical researches of Poincar6, 
Darwin, Jeans, and others, that duplicity may, in 
the case of close binaries, be due to fission by rota¬ 
tional instability. In this way the liquid star 
theory is linked on to the main part of Jeans’s 
cosmogony, which is based largely on the effect 
of rotation on stellar evolution. How this is 
carried out in detail is probably well known 
from his book, ‘‘Problems of Cosmogony and 
Stellar Dynamics,” which was published nine 
years ago, and is largely reprinted in the present 
volume. 

In the intervening time the theory has received 
an interesting addition in the disoovery by Jeans 
two years ago that light pressure will exert a 
braking effect on a rotating star, such as to make 
its outer layers move with less angular velocity 
than the inner layers. Invoking this effeot, Jeans 
has tried to explain some problems which hitherto 
have appeared to be intractable, such as Cepheid 
variability, or the equatorial acceleration of the 
sun. It Is probably too early to say definitely 
whether the importance which Jeans attaches to 
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this effect will be fully justified or not, as there 
are other agencies as well whioh may tend to 
produce a space variation of angular velocity in a 
rotating star. Thus, unless the heating sources 
in the star are distributed in a very special way, 
they must set up powerful convection currents 
which in turn must produce a variable angular 
velocity. 

It is very difficult to arrive at a definite view of 
Jeans’s theory of stellar constitution. I fear, how¬ 
ever, that few theoretical astrophysicists will be 
able to share in Jeans’s optimism concerning the 
future of the liquid star theory. It should be fully 
realised that atomic theory points the other way, 
and that most of the observational arguments 
brought forth in its support are open to alternative 
interpretations. Moreover, the considerations con¬ 
cerning stellar stability given by Jeans would seem 
to need considerable refinements before being 
accepted as final. 

It is not possible to close this review without 
mentioning the last chapters on the great nebulae, 
the galactic system, and the origin of the solar 
system. The chapter on nebulae, in particular, is 
admirable with regard to style as well as carefully 
balanced poise of judgment on difficult points. In 
these days, when the island universe view of the 
spirals is so widely discussed, it is well to have 
brought to mind in an impartial manner the argu¬ 
ments in favour of this idea, as well as the serious 
difficulties opposing the view that an average spiral 
nebula is in ail details comparable to the galaxy. In 
the chapter on variable stars Jeans brings forward 
some novel ideas regarding the origin of Cepheid 
and long-period variability based oil the braking 
effect of light pressure in rotating stars. The 
ideas are evidently still in a nascent state, but even 
so they may serve the good purpose of breaking 
the deadlock encountered by the strict pulsation 
theory. 

I have the feeling that the greatest value of this 
book lies in the vistas it opens up to workers in 
theoretical astrophysics. Intense work on special 
problems frequently narrows down the field of 
vision. But here is a book written by an active 
scientist whose mind is first of all focused on 
problems of the widest bearing. On the other 
hand, it cannot be overlooked that the style fre¬ 
quently has an apodictic turn which ill suits the 
intangible nature of the problems in hand, and it 
is no diversion to see the summary judgment with 
whioh the work of others is sometimes dismissed 
or Ignored. The following example will indicate 
the seriousness of this remark: The energy 
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equation lying at the base of Jeans’s investigation 
of pulsations! stability is the obvious equivalent of 
v. Zeipel’s theorem, which Jeans believed to have 
disproved some years ago. But I fail to find a frank 
recognition of v. Zeipel’s work, and Eddington’s 
interpretation of it, with its consequent importance 
for the problem of stellar rotation. Still more 
bewildering: at another place (p. 79) Jeans seems 
to adhere to his original statements! And instances 
like this might have been multiplied. This aloof¬ 
ness with which the work of other investigators is 
treated I consider to be an essential weakness of 
the book, and to make it less suited as a text-book 
for the uninitiated reader. 

It was recognised long ago as a fundamental 
principle of literary criticism that in order to 
understand thoroughly a work of art it is necessary 
to be familiar with the mentality and history of 
its author. In the case of scientific literature this 
fact is mostly lost sight of, as it is expected that 
the odds and ends of the work will appear ex¬ 
plicitly in the text and be justified by rigorous 
arguments. This, however, is more an abstract 
ideal than a reality. Anyway, in the case before 
us the personal views of the author pervade the 
book to such an extent that, besides being a 
work of science, it must be considered also as 
a work of art. 

S. ItoSSELAND. 


Mantell of the Weald. 

Gideon Algernon Mantell , LL.D., F.R.C.8 ., F.R.S., 
Surgeon and Geologist . By Sidney Spokes. Pp. 
xv +263 + 7 plates. (London : John Bale, Sons 
and Danielsson, Ltd., 1927.) 12*. 6d. net. 

1 IDEON ALGERNON MANTELL is one of the 
T group of medical men to whom early British 
geology was so greatly indebted. Their training in 
anatomy, which was then less restricted than at 
present to human anatomy, enabled them to inter¬ 
pret fossils and lay the foundations of British 
palaeontology. Mantell, who came of an old Sussex 
family, had an extensive and successful practice 
at Lewes. In the intervals of his work he made 
the first important collection of fossils from the 
Weald, and is credited by Lyell with having 
established the freshwater origin of the Wealden 
formation. His own conclusions as to some of the 
fragmentary fossils were more correct than those 
of the best-trained anatomists of his day* Thus he 
discovered in the Weald, among other important 
fossils, some teeth and bones of the animal which 
he called the Iguanodon ; he correctly identified it 
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as a colossal herbivorous reptile, whereas Cuvier 
insisted that the remains were those of the hippo¬ 
potamus and rhinoceros. Mantell also collected 
many of the fishes from the Chalk that were 
described by Agassiz. Sir John Flett, in his 
preface to the recent Geological Survey Memoir 
on the geology of the country near Hastings 
and Dungeness, remarks, “ Special mention may 
be made of Gideon Mantell and W. H. Fiiton, 
whose researches are among the classics of geo- 
logy.” 

There has been no adequate account of Mantell’s 
life or appreciation of his scientific work, though 
his name is gratefully remembered by many fossil 
collectors who owed much to the guidance of his 
“ Medals of Creation,” and his collection, now in 
the British Museum (Natural History), remains 
one of the most important contributions to 
Wealden geology. Mr. Spokes has done a valuable 
service by this biography of Mantell, especially by 
the publication of many letters to Benjamin 
Silliman of Yale, which give an illuminating account 
of contemporary geologists and throw interesting 
sidelights on early Victorian conditions. Thus 
he referred to the Prince Consort, whom he 
met several times at social - scientific functions 
and to whom he showed his microscope, as un¬ 
popular in society because the Prince preferred 
the company of men of intellect to that of 
dukes and marquises; and he deplored the in¬ 
evitable deterioration of the Prince’s fine mind by 
compulsory attendance at races and the influence 
of the turf. 

Mantell’s career was strenuous and his life in 
some respects unfortunate. Mr. Spokes is candid 
about Man toll's defects, and represents him as vain 
and querulous, and constantly aggrieved by what he 
regarded as intentional slights. His anger with 
Owen was not unjustified ; but his comments on 
others are to Mb disadvantage. Thus Lyell, who 
was then laying the foundations of modern 
Kainozoic stratigraphy, visited Mantell at Clapham : 
Mantell remarked that 41 Lyell, as usual, was too 
absorbed in miocene, pliocene, plistocene (sic), 
etc., to care for any other ' scenes/ ” and that “ this 
tomfoolery would serve to amuse the geologists for 
six months.” These statements show that MaateU 
was either blinded by what Mr. Spokes calls his 
jealous 4 4 obsession/’or by his limited insight into the 
fundamental principles of geology. His happiest 
time was when in practice at Lewes; he made then 
his most important discoveries ; he was entrusted 
by Murchison with the description of tile famous 
“ fossil fox of Oeningen ” ; he made the eoUeettoil 
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which was his chief permanent contribution to 
science ; he then gained among his fellow geo¬ 
logists the title of " the Wizard of the Weald ” ; 
while his reputation amongst the Sussex quarry- 
men is quoted by Lyell, who was directed to him as 
“ a monstrous clever raon, as lived in Lewes, a 
dootor, who knowed all about them things, and got 
curosities out of the chalk-pits to make physic 
with/* 

This connexion of fossils and medicine was not 
felt in the communities where it might have helped 
Mantell. Mantell s growing ambitions led him to 
move from Lewes to Brighton, which was then a 
seat of the Court, and would, he hoped, provide 
a more aristocratic and lucrative practice. The 
medical men in Brighton were jealous of him, and 
the impression was spread around that no man 
could have gained such a scientific reputation 
without neglect of his patients and medical studies. 
ManteH*s Brighton venture was a disastrous 
failure. His museum drew crowds of visitors ; he 
was a success socially and as a popular scientific 
lecturer ; but he had no patients, and after he had 
spent hie savings he had to sell his collections to the 
British Museum for £4000. He settled in Clapham 
Common, and there was more successful financially. 
To avert the suspicion that he was not interested 
in medicine, he made many contributions to the 
medical journals, and his frequent expression of 
orthodox religious sentiments may have been 
partly issued in his professional interests. He 
afterwards moved to Pimlico, where he practised 
until his death. 

Mantell’s popular reputation was due to his skill 
as a lecturer and writer. His “ Wonders of 
Geology ” did much to interest his generation in 
the subject, and his “ Medals of Creation ” in¬ 
spired many of the fossil collectors, from whom 
geology has enlisted a high proportion of its 
recruits. His permanent contributions to the 
geology of south-eastern England were, however, 
of first-rate importance, and the confirmation of 
the chief conclusions which he drew from the frag¬ 
mentary reptilian remains of the Weald by the 
complete specimens discovered in Belgium and the 
United States show his sound anatomical insight. 
He was deeply hurt by being ignored on the founda¬ 
tion of the P&toontographical Society and wrote to 
Silliman: “I must be content to throw a few 
pebbles into the ocean of truth, and pass away from 
this soene of trial and suffering Unremembered 
and unregretted save by a few valued friends/* 
Mantdl’s place in British geology is far higher than 
ho foresaw. 
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Power Engineering* 

(1) Applied Heed. Adapted from “ Der Warme- 
ingenieur ” by Julius Oelschlager under the 
Editorship of Dr. H. Moss. Pp. x +334. (Lon¬ 
don and Glasgow : Blackie and Son, Ltd., 19£7.) 
30«. net. 

(2) Lea turbines & vapur; traitd & Vusage dea 
ingenieura , dea techniciena et dea iUves ingenieura 
dea ecolea d*application. Par Prof. Giuseppe 
Belluzzo. Traduit de ITtalien par Jean 
Chevrier. Deuxifcme Edition enti&rement re¬ 
fondue. Tome 1 : Thiorie et calcul dea turbines 
d vapeur. Pp. xviii + 367 + 2 planches. 60 francs. 
Tome 2 : Lea turbines d vapeur. Pp. viii + 596 
+ 16 planches. 80 francs. (Paris: Gauthier- 
Villars et Cie, 1927.) 

(3) Applied Thermodynamics: a Textbook covering 

the Syllabuses of the B.Sc. (Eng.), A. M. Inst. C.E. f 
and A.M.I.Mech.E. Examinations in this subject . 
By William Robinson. (Engineering Degree 
Series.) Pp. x + 564. (London : Sir Isaac 
Pitman and Sons, Ltd., 1927.) 18 s. net. 

(4) Thermodynamics Applied to Engineering . By 

Arthur ¥. Macconochie. Pp. xiv+260 + 13 
plates. (London : Longmans, Green and Co., 
Ltd., 1927.) 125. 6rf. net. 

(5) Les moteur8 a caurants alternatifs , lea moteurs 

d, 1 induction, les moteurs d collecteur: theorie , 
calcul, construction , applications. Par Louis 
Lagron. (Nouvelle Encyelop6die filectro- 
m6oanique, No. 2.) Pp. 429. (Paris : Albert 
Blanchard, 1927.) 25 francs. 

(1) T ¥ EAT energy derived from the combustion 
XI of fuel is still the main source of man¬ 
kind’s energy supply, and it must be admitted that 
the world demand for energy increases year by year. 
It is important, therefore, that the utilisation of the 
available fuel should be conducted in the most 
efficient manner. In translating and adapting 
“ Der Warmeingenieur/* Dr. Moss has made avail¬ 
able to English readers a most useful survey of the 
principal uses to which heat energy is applied, and 
one in which particular attention has been paid to 
the efficiency of the processes described. To make 
the work suitable for British engineers, Dr. Moss 
has found it necessary to effect considerable 
revision. 

The book contains sections on natural and 
artifically prepared fuels, the principles of com¬ 
bustion, and their application to various forms of 
furnaces and burners, using all.types of fuel. 
Chkptere are included on the utilisation of heat for 
heating purposes and also for power purposes, but 
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in view of the literature otherwise available, the 
power section is relatively condensed. The con¬ 
cluding chapter deals with heat balance and energy 
measurements, and is a valuable feature. Another 
good feature of the book is the quantitative 
treatment of the chemical and heat reactions 
discussed. 

The descriptive matter in the book is supple¬ 
mented by ample data, and numerous tables and 
formulae are provided. The book may be regarded 
to some extent as an encyclopaedia of applied heat, 
which may be profitably consulted by engineers, 
metallurgists, and others desirous of improving the 
efficiencies of plants involving the application of 
heat. It is attractively arranged, the illustrations 
are excellent, and altogether we have much pleasure 
in welcoming its publication, w hich fills an obvious 
g a P* 

(2) Prof. Belluzzo’s work on steam turbines, 
translated by M. Chevrier, is in two volumes. 
The first volume deals with the Htoam turbine from 
the theoretical and heat engine point of view ; the 
second volume is mainly reserved for the mechanical 
principles and details of construction. The work 
is a large scale one, reminding one to some extent of 
Prof. Stodola’s well-known book. 

In the first chapter of Vol. I a good deal of 
information is"given about the heat properties of 
water and steam. As a reminder that nothing is 
final, this is a good thing, but we could not help 
feeling that post-War work on this subject is 
scarcely mentioned. Possibly the author feels that 
more information is necessary. Incidentally there 
is little mention of Callendar. The treatment of 
flow in nozzles follows standard lines, but the 
subject of supersaturation is only dealt with briefly. 
In the account of experimental researches on the 
flow of vapours, work done on the Continent is 
plentifully adduced, but valuable work done in 
Great Britain is almost ignored, and there is no 
reference to the labours of the Steam Nozzles 
Committee of the Institution of Mechanical 
Engineers. We should add, however, that we were 
attracted by some of the chapters, for example, 
on general principles of turbine calculations, on 
partial admission, and particularly on frictional 
losses. 

In Vol. 2 we have a large mass of information 
which is well arranged, and, generally speaking, this 
half of the treatise appealed to us more than Vol. 1. 
The mechanical problems involved in drums, discs, 
whirling shafts, etc., are treated at some length, 
and the theory of the Michel bearing is given. There 
is also a good account of the application of turbines 
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to marine work, and a short section on the applica¬ 
tion of turbines to locomotives. Although the 
constructions described refer mainly to Continental 
practice, this should be an attraction tq English 
readers. 

The illustrations and drawings are good, and 
some of the latter are dimensioned, but we deplore 
the absence (familiar in French books) of an index. 
The price is small for such a large work, and should 
tempt many engineers in Great Britain to buy it. 

(3) Prof. Robinson's book on applied thermo¬ 
dynamics is intended as a text-book for engineering 
§tudents and engineers studying heat engines, and 
is designed to cover the syllabuses in applied 
thermodynamics of certain well-known examina¬ 
tions. An important feature is the constant 
reference to laboratory work and modern research 
(with references), side by side with fundamental 
principles. Plenty of worked-out examples are 
given, and at the end of each chapter there m a good 
selection of examples, the answers to which are 
given. 

In a book like this, oovering such a wide range of 
subjects, Prof. Robinson has to exercise a large 
discretion as to the relative importance to be 
attached to individual subjects. Thus he gives an 
interesting chapter on internal combustion engines, 
extending to 145 pages. On the other hand, the 
chapters on nozzles and turbines are comparatively 
short. Possibly the latter chapters will be 
lengthened in later editions. We should also like 
to see a short reference to steam-condensing plant. 
Another minor criticism ; we failed to find any 
reference to exhaust calorimeters in the chapter on 
internal combustion engines. We regret this, as 
there is educational value in a good heat balanoe 
sheet, which may cause students to ask questions 
like : “ How is piston friction to be treated ? ” 

The book is excellently produoed, and we are 
quite sure that it will be a most useful and popular 
text-book for engineers. 

(4) In his preface, Prof. Macconoohie states that 
his purpose is to present the principles of engineer¬ 
ing thermodynamics in the simplest fashion, to 
illustrate these principles by the best British and 
American praotioe, and in selecting examples for 
illustration to lay stress on recent developments 
likely to make a strong imaginative appeal. The 
book thus differs from many other text-books, in 
that whilst giving the main principles of heat engine 
theory, it only goes into the details of a compara¬ 
tively few plants. The method has its advantages, 
particularly for the student who wants to get a 
fairly quick survey of the subject, and wants ttm 
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detailed work to be in the main stream of present- 
day progress. On the other hand, a writer using 
such a method is liable to omit material which 
other people may think important. However that 
may be, the practical examples chosen for illus¬ 
tration are interesting enough ; they include, inter 
alia, turbine plants for mercury vapour and steam, 
the uniflow engine, the Westinghouse impulse 
reaction turbine, the two-stroke Diesel engine, the 
gas turbine, and the exhaust gas turbine. 

The descriptive matter is accompanied by 
13 photographic plates, which should help students 
to visualise the items dealt with. Among the 
tables of heat properties of vapours at the end of 
the book there is included one for mercury vapour. 
Two Mollier charts are also provided, one for 
ammonia, according to the U.S. Bureau of 
Standards, the other for steam. The latter goes up 
to 750 lb. per sq. in., and 800° F. Worked ex¬ 
amples are given, but we think students would 
appreciate answers to the examples set for practice. 
Other problems are stated under the heading 
(somewhat unfamiliar to English engineering 
books) of “ topics for discussion.” The theoretical 
work is clear, and the whole book is very readable. 
We surmise that Prof. Macconoohie, being at the 
University of Virginia, has naturally had in mind 
the rteeds of American students, but his book has 
many features of interest for British students and 
engineers. 

(5) The great importance nowadays of alter¬ 
nating current (A.C.) motors is reflected in the 
increasing literature of the subject. M. Lagron’s 
book (which unfortunately ha;j no preface) deals 
with the theory, design, and applications of A.C. 
motors, but synchronous motors are only alluded 
to, as they are the subject of another volume of the 
Blanchard series. The greater part of the book is 
devoted to induction motors. In this connexion 
there are interesting ohapters on losses and heat 
conduction. Afterwards, chapters are inoluded 
dealing with the circle diagram, starting and speed 
control, monophase induction motors, and testing. 
A chapter on design is followed by another of 
30 pages, in which the detailed design of a 45-h,p. 
3-phase motor is gone into. Other chapters follow 
on construction and application of induction motors. 

Commutator motors are dealt with in a single 
chapter, and the concluding chapter deals with 
compensation in A.C. installations, and speed 
control of induction motors in cascade. There are 
four plates. The book contains a large amount of 
information, and can be highly recommended. 

S. Lers. 


Our Bookshelf. 

Love's Creation ; a Novel. By Made Carmichael. 
Pp. iv+416. (London: John Bale, Sons and 
Danielsson, Ltd., 1928.) Is. 6d. net. 

A DE8IBK to have things ‘ both ways 1 is common 
enough, but still it is one which deserves oensure 
rather than praise ; and so it is that we approach 
this book with an unfavourable impression. We 
are told on the cover that it is by Marie Carmiohael, 
and then a publisher’s note informs us that the 
author is really Dr. Marie Stopes, while for shop- 
window display a publisher’s label repeats the infor¬ 
mation. Dr. Stopes wishes to gain fame in a field 
other than those in which she has already made a 
reputation, but as she does not wish her readers to 
be misled by that reputation she chooses a pen-name 
which turns out to be no pen-name at all. The ob¬ 
vious question is, Why bother ? And doubtless 
an answer just as obvious will suggest itself. 

As to the contents of the hook, it is a novel with 
a scientific atmosphere, partly obtained by much of 
the setting being in the University of London, and 
partly as it is the medium for the expression of 
certain scientific views. A young biologist, hitherto 
wrapped in his work, falls in love with and marries 
one of his students, whose sister marries a wealthy 
man who had been an old friend of her family before 
it was overtaken by poverty. The first of these 
marriages ends in swift tragedy, and the second 
proves not quite satisfactory owing to the lack of 
passion on the wife’s part, but it too is dissolved by 
tragedy, and the hero eventually marries his dead 
wife’s sister, who possesses the somewhat unusual 
name of Rose Amber, which is always given her in 
this double fashion. This name in some measure 
typifies the style of the book, as indeed also does the 
cover, which struck us at once as florid, and despite 
everything the impression remained. 

The scientific portion is crystallised in a chapter 
which is headed by the warning that it does not 
carry on the story, and should only bo read by those 
who think (sic). It consists in a popular exposition 
of the conception of the species as a greater unit of 
life, and is of course not new, and the manner in 
which it is put forward seems scarcely to merit the 
warning at the head of the chapter. We feel Dr. 
Stopes must do better than this if her literary name 
is to equal that she has won elsewhere. 

W. P. K. 

Introduction to Physiological Chemistry . By Prof. 
Meyer Bodansky. Pp. vii+440. (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1927.) 20*. net. 

Although entitled an “Introduction to Physio¬ 
logical Chemistry,” Prof. Bodansky’s book contains 
considerably more material than might have been 
expected in an introduction to the subject. In 
fact, the work is suitable for the advanced student 
of biochemistry, not perhaps for the specialist, 
but for one who is reading biochemistry in addi¬ 
tion to some other scientific subject. The work 
deals with the theoretical aspeot of physiological 
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chemistry only: it contains numerous references 
to original papers and structural formulae are freely 
used. Numerous tables are also included which 
are useful, but seem somewhat out of place in a 
book which is not meant for a work of reference. 

The general plan of the book follows the usual 
lines : after a chapter on physical chemistry, the 
carbohydrates, proteins, and fats are each separately 
considered ; chapters on digestion and absorption 
and the blood and lymph follow. Metabolism is 
dealt with in detail, and sections on the chemistry 
of the internal secretions and on nutrition follow : 
these accounts appear up-to-date, except in one or 
two instances, where a marked advance has taken 
place during the past year. We feel that the hook 
will be of use to those who are revising the subject 
for an advanced examination and to those who 
wish to obtain some idea of modern trends in this 
branch of science. 

Technical Drawing : a Manual for Evening Classes 
and Junior Technical Schools. By G. E. Dray- 
cott. Pp. vii + 232. (London : Oxford Uni¬ 
versity Press, 1927.) 6s. net. 

This is a very elementary text-book intended for 
the use of schoolboys just beginning the study of 
technical drawing. Well-informed students will 
t>e familiar with some of the earlier problems, but 
there are always a few who seem to evade any 
acquaintance with this subject during their school 
days, and it is probably for these that the? simpler 
problems have been introduced. 

In the later chapters the book deals with some 
of the properties of the circle and the ellipse, the 
areas of irregular figures, the projection and inter¬ 
section of simple solids, the development of surfaces, 
pictorial projections, and simple machine drawing. 
The examples have been chosen to suit both en¬ 
gineering and building students, and are presented 
in such a way that the use of models (which are 
usually too expensive to be obtained in adequate 
quantities) is not of pressing importance. With 
the addition of two or three more complicated 
machine drawings, this book would cover a very 
satisfactory two years 5 course of the evening con¬ 
tinuation school type. 

It is unfortunate that Fig. 157, which illustrates 
a rather important principle of projection, should 
be so obscure. On the whole, however, Mr. 
Draycott has produced a useful small book plainly 
written and clearly illustrated. 

A System of Qualitaiive Analysis for the Rare Ele¬ 
ments. By Prof. Arthur A. Noyes and Prof. 
William C. Bray. Pp. xii+530. (New York: 
The Macmillan Co., 1927.) 21*. net. 

In recent years the line of separation of the common 
from the rare elements has become very indistinct, 
and many substances which were until recently 
mere curiosities in some chemical laboratories have 
now found extensive industrial application. Many 
alloys, for example, which are in common use may 
now contain elements such as vanadium, tungsten, 
molybdenum, and cerium, whilst many other uses of 
the rarer elements are being discovered daily. The 
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methods of testing for these elements have not been 
worked through systematically as has been the case 
with those in use for the common elements, and the 
present work is therefore of great interest and value. 
Many of the tests and separations are quite ntew, and 
one striking novelty is the extended use of per¬ 
chloric acid in many of the separations. 

The second half of the boot contains much de¬ 
tailed information on the experiments made by the 
authors and their students on the subject, and there 
are useful references to original papers, although 
these have been carefully selected and are not large 
in number. This book cannot fail to be of service 
both to students and investigators and also to 
analysts. 

River Engineering : Principles and Practice . By 
F. Johnstone-Taylor. (Lockwood’s Manuals.) 
pp. xiv + 119. (London: Crosby Lockwood 
and Son, 1927.) 4*. 6d. net. 

The control of the flow in natural streams has 
been practised for many centuries, and to-day, in 
nearly all parts of the civilised world, one of the 
most important of engineering problems is the 
control of the flow not only for power purposes, 
for irrigation, and for navigation, but also to 
prevent silting, the scouring of banks, and to 
prevent valuable land being spoiled by flooding. 
The small volume before us attempts to give only 
the rudiments of the subject, and it can scarcely 
be said that it does even that to the satisfaction 
of ail those who may desire information upon 
certain branches of river engineering. The chapters 
on “ Hydraulic Considerations ” are, probably 
perforce, very incomplete, and will not in them¬ 
selves be very helpful to the serious student. 
What may be called the constructional chapters, 
dealing with embankments, weirs, and control, 
and navigation are sketchy, and scarcely give 
sufficient information to help in the design of 
particular works, but they will be found of interest 
as an introduction to the subject, and practical 
hints of importance are given in the text. 

Les larves et nymphes des Dytiscides , Hygrobiides 
et Haliplides. Par Dr. Henri Bertrand. (En- 
cyclop6die entomologique, 10.) Pp. vi 4*366 + 
33 planches. (Paris: Paul Leohev&lier, 1928.) 
100 francs. 

This very complete work deals with the immature 
stages and biology of the Dytiscid® and related 
families of water beetles found in France. Out 
of a total of 94 species the larvae of which are more 
or less known, 44 are studied afresh and in greater 
detail, and 33 others are described for the first 
time. The descriptions are very adequate and 
detailed, and are accompanied by 760 figures 
illustrating special structural features. Ento¬ 
mologists will find in this work a storehouse of 
information respecting the families concerned: 
useful tables are provided for the identification 
of the larvae, while the discussions on the biology, 
adaptations, and phylogeny of the several group* 
should appeal to the special student of such 
subjects. 




August 4, 1928] 


NATURE 


167 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 


The Colour of the Peacock's ‘Eye/ 


In Nature of May 26 I gave an account of the effect 
of ultra-violet radiation on the colours of the pea¬ 
cock’s 1 eye.’ During the last month of sunny weather 
I have had a specimen in part exposed under quartz 
to full sunshine—in part screened. There is a definite 
effect, though much less marked than can be obtained 
by a few hours’ exposure close to the quartz mercury 
lamp. 

The effect is best seen using a glass mercury lamp 
as illuminant, with an angle of incidence of about 20° 
from the normal. 

We then see that the dark colour of the 1st zone 
(centre) is completely discharged, while the 2nd zone 
shows blue on tne exposed and green on the unexj>o«ed 
part. 

Detailed examination of the colour changes under 
ultra-violet light and under sunshine has not yet been 
made. 

Mr. F. Finn (Nature, Julv 14) sees reason to think 
that the older museum specimens of peacocks show a 
perceptible odour change due to light. This is in 
accordance with the present observations. 

Raylehjh. 


Terling Place, 
Chelmsford, Essex, 
July 23. 


The Constitution of Germanium. 

Mass-spectra of germanium were first photo¬ 
graphed five years ago by the method of accelerated 
anode rays. The effects then obtained were feeble, 
but sufficient to enable identification of its throe 
principal isotopes, 70, 72, 74. Recently, thanks to 
the kindness of Prof. Dennis, of Cornell, I have been 
provided with some volatile compounds of this 
element suitable for use in the ordinary discharge 
tube, which so far is the only source giving beams 
of sufficient intensity for use with my new instru¬ 
ment. 

Germanium tetraethyl was the first compound tried, 
and after one failure a better setting of the discharge 
tube was obtained, and the three expected lines 
appeared very clearly together with no less than five 
fainter new ones. This is the first success with a 
volatile metallic ethyl compound. This result was 
repeated, and afterwards similar results were obtained 
with the gaseous fluoride GeF 4 . The spectra indicate 
that germanium has eight isotopes, 70 (o), 71 (g), 
72 (b), 73 (d), 74 (a), 75 (e), 76 (f), 77 (h). The letter 
in brackets indicates the order of intensity. It seems 
very unlikely that any of these lines are due to hydrogen 
compounds, but the possibility cannot be entirely 
ruled out. Also the order of intensity is in doubt in 
the case of Ge 76 , owing to the possibility of this being 
enhanced by the line of a compound (probably CS-) 
often appearing faintly in the normal disoharge. It 
will be noted that of all these mass numbers two only, 
72, 73, are peculiar to germanium; the others all form 
isobaric pairs with the neighbouring elements zinc, 
gallium, arsenic, and selenium. 

I should like to take this opportunity to point out 
an unfortunate printer's error in the table of atoms 
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and packing fractions published in my Bakeri&n 
Lecture, and repeated in Nature of Dec. 31, 1927. 
Mass number 81 belongs to bromine, not tor krypton. 
Kr 11 is a misprint for Br* 1 . F. W. Aston. 

Cavendish Laboratory, 

Cambridge, July 21. 


The Auroral Display of July 7. 

A very unusual auroral display was observed from 
our north woods camp on Big saublo Point on the 
eastern shore of Lake Michigan at 9.45 p.m. Central 
Standard Time, July 7. 

At this time Vega has not quite reached the zenith 
and showed but faintly, ho intense was the aurora. It 
radiated from a point about 8° south-west of Vega, 
which persisted for many minutes as an intense 
circular or oblong patch, presumably a streamer seen 
end-on. Radiating from this nearly to the horizon in 
all directions were other streamers, especially brilliant 
to the north-east. The dominant colour in the initial 
ten minutes was that of 5577-35 A., ascribed to oxygen 
in recent years. Later, the pink colour due to the 
nitrogen band systems was vivid enough in spots to 
suggest distant fires in the forest. 

The brilliance of the display may be judged from the 
fact that it was possible to observe the motion of the 
second hand of a wrist watch and note the 5 s. division 
marks on the dial, and, as remarked above, only stars of 
mag. 0-mag. 1 were to be seen through it. 

The entire absence of the characteristic arch 
(perhaps because it was directly overhead), combined 
with the aspect of streamers from directly below, is 
very rare at such southerly latitudes, 43° N., approxi¬ 
mately. On the only other occasion on which we have 
witnessed a display similar to this, the general meteoro¬ 
logical conditions were so unusual and so identical 
that we must needs mention them, although one would 
not expect any connexion between surface meteorology 
and the aurora, exoept the clearness that makes for 
visibility. 

Both the displays mentioned have been associated 
with fog and nigh and steady wind. Over-water 
visibility here on the afternoon of July 7 was less than 
a mile and a half, and the evening was distinctly thick. 
The barometer was 29* 1 in. and the temperature at the 
time of the observations 78° F., which is almost record 
temperature for this location. Indeed, were it not for 
the brilliance of the aurora on those occasions, one 
would attribute the low visibility of the brightest stars 
to fog and cloud. 

The normal auroral displays are quite common here 
in clear cool autumn weathor, but the association of 
two midsummer low latitude appearances with high 
temperature, humidity, and fog is so striking that we 
should appreciate any comment others may have about 
this, either through your columns or in correspondence. 

Harvey B. Lemon. 

Ryerson Physical Laboratory, 

University of Chicago. 


Czechoslovakian Cytology. 

My " Structure and Development of the 1 Living 
Matter,' ” reviewed in Nature of April 21, p. 610, 
disousses also the origin and fate of some components 
of animal and vegetable cells. Important new 
observations at variance with former interpretations 
based on Moves’s work on the spermatogenesis of 
the guinea-pig, make a revision of the chapters 
on spermatid organisation indispensable. But Prof. 
Gatenby’s paper on the Golgi apparatus and acrosome 
development require in their turn a revision, and this 
was given in 44 Living Matter." As its reviewer. 
Prof. Oatenby objects to several points referring to 
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the problem of the Golgi apparatus, and especially 
to the origin of the 4 acrosome.’ He tries to find 
fault with me for technical, personal, and formal 
reasons, but that is not the point here. 

With regard to Prof. Gatenby’s objections to the 
described origin and fate of the mitotic apparatus 
and to the origin of the aorosome in guinea-pig, he 
himself did not make any progress, but slipped into 
new mistakes, not understanding the true signification 
of the components in spermatids as described in my 
book and summarised in the following. The sper¬ 
matids form after the second maturation division. 
The mitotic bodies of the prespermatids, not in the 
shape of ‘ idiozomes,’ but as pedunculated bodies, 
transform into Golgi bodies and are soon ejected 
from the nuclear wall into the cytoplasm, whore they 
disappear. 

Another important process takes place in the 
nucleus of spermatids. By special processes the 
chromosomes transform into basi-chromatic particles 
and cast away the useless products, in shape of 
oxychromatic granules wiiliin the abundant nuclear 
enchylem and a certain number of nucleoli. The 
increased juice projects as a vacuole and is followed 
by the first two nucleoli, the substance of which 
dissolves and stiffens the vacuolic liquid. So the body 
called an ‘ aorosome * is formed. These nuclear 
processes produce a complete transformation of 
chromatin constitution. From the chromosomes of 
the earlier maturation generations all oxychromatic 
parts are ejected ; there remains but a pure basi- 
chromatic substance in the shape of the smallest 
bodies, ‘ chromiols,’ continuing into the mature sperms 
with solid protecting head cap on the front pole. 
Prof. Gatenby neglects this important biological fact 
and imputes to me the statement that “the acrosome 
is formed as a sort of coagulum from ‘ Karyochyme 
or nuclear liquid.’ ” 

I fear that such untenable opinions will be repeated 
in future, if the pitfalls are not pointed out, to which 
such interpretations of the origin and signification 
of spermatids in Cavia are due. Many cytoiogists 
base their works on Meven’s publication, without 
verifying its statements of spermatid origin. I 
undertook this ungrateful task, and the results will 
be published as an appendix to my book, with many 
drawings of mitotic bodies transforming into Golgi 
bodies. Prof. Gatenby would help to smooth the 
way for the solution of these important questions, 
if he would undertake the indispensable revision not 
only of Meves’s, but also of his own accounts on the 
origin of spermatid structures and of their transition 
into mature sperms. F. Vejdovsk^. 

Prague, Czechoslovakia. 


Prof, Vkjdovsky writes in his criticism of my 
review, “ The mitotic bodies of the prespermatid s, 
not in the shape of 1 idiosomes,’ but as pedunculated 
bodies, transform into Golgi bodies and are soon 
ejected from the nuolear wall into the cytoplasm, 
where thoy disappear.” There is no transformation 
of any substance into Golgi bodies . . The lat ter are there 
in the foetal gonad, and can be, and have been, traced 
right through spermatogenesis until they are sloughed 
on. Prof. Vejdovsk^ is recommended to try the 
Kolatchev or Da Fano methods, or the neutral red 
method on fresh cells. 

Since my review was printed in Nature, Dr. Voinov 
has sent me a paper, A Le vaouome et l’appareii de 
Golgi dans les cellules genitales males de Nolonecta 
glauca L.” (Arch. Zool . Exp6r. f 1927), in which he 
shows that the acrosome bead is formed away from the 
nucleus and is only deposited on the latter m the late 
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spermatid. The same thing was shown by me many 
years before in the spermatogenesis of Pcdudina. In 
Lepidoptera, each acroblast (Golgi element) secretes 
its own bead on the nuclear membrane. The nucleus 
is not direotly concerned. 

More recently Dr. Jan Hirschler has sent me two 
important papers which show that the acrosome bead 
may be stained bright red in neutral red intra vitam, 
and can be followed during its formation away from 
the unstained nucleus. The latter does not stain 
until the cell is moribund or dead. Hirschler has 
worked on a number of mammals, and his figures 
support Meves’s interpretations (see especially his 
most recent paper in the Zeit . /. Zellf. u. mikr . Anal 
p. 205, Abb. 1, p. 205, Abb. 2, for Gama corbaya). 

Nothing published before Prof . Vejdovsktf's “ Living 
Matter ,” or since , supports his mews. I ask him to 
study Hirschler’s work, which is the most recent 
published, and has been carried out on fresh cells 
stained in Janus green and neutral red. This work, 
and that of Monn6, also demonstrates that Parat’s 
neutral red staining vacuome is not the same structure 
as stains black in Da Fano, Cajal, or Golgi’s methods. 

With reference to the main part of Dr. Vejdovsk^’s 
letter, his nomenclature, like that in some parts of 
M Living Matter,” makes it difficult to understand 
exactly what he means. It is certain that he wishes 
to declare that the acrosome is in some way of intra¬ 
nuclear origin. Jf there are subsidiary parts of this 
theme which I have misunderstood, 1 am sorry. I 
trust that in his promised appendix he will pay some 
attention to the work of Hirschler, Monn£, Bowen, 
Nath, Hyman, Voinov, and to my own studies on 
Paludina , Saccocirrus. and Peripatus. 

Finally, while there is little in Prof. Vejdovsk^’s 
acoount of mammalian spermatogenesis and aorosome 
formation with which I can agree, his work has 
rovided a stimulus, and will undoubtedly form the 
asis of much further work on the problems with 
which he has so long been prominently associated. 

J. BrontM Gatenby. 

Trinity College, 

Dublin, July 12. 


The Movement of Sap In Plants. 

After the conclusion of his recent lecture at the 
University of Vienna, Sir J. C. Bose was kind enough 
to lend me his instruments for the repetition of some 
of his more important experiments m the Institute 
of Plant Physiology of the University. As this is the 
first time that his experiments have been successfully 
repeated in a European laboratory, the following 
results which I obtained will be of interest to readers 
of Nature. 

(1) The Infinitesimal Contraction Recorder .—This 
ingenious apparatus records the cellular contraction 
in the interior of the plant under external stimulation. 
The principle of the instrument is extremely simple; 
the extreme delicacy of the apparatus bears testimony 
to the extraordinary skill of tne Indian mechanicians 
trained at the Bose Institute. The stem or other 
organ of a plant is placed between a fixed and a 
movable primary lever. The diametric contraction 
of the plant under stimulation is indicated by the 
movement of this primary lever, which is further 
magnified by optical means, the total magnification 
produced being a million times. The indication of 
the instrument is not affected by mechanical dis¬ 
turbances. 

(2) Sensitiveness of Ordinary Plants .—An extremely 
feeble electric shook was sent through me and the 
plant, both being placed in the same electric oifouit. 
The plant responded visibly by a contraction to a 
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shock which was below the threshold of my perception. 
With a stronger shock the cellular contraction was 
more intense ; under excessively strong shocks the 
contractile spasm became very violent ; after a short 
time the tissue ceased to respond, being effectively 
killed by the electric discharge. It is quite easy to 
hIiow that the cortical cells in overy section of the 
stem and of the leaf-joint are fully sensitive, proving 
a continuity of contractile cortex throughout the 
length of the plant. A wave of peristaltic contraction 
may thus sweep onward from the point of stimulation. 

(3) The Movement of Sap. —The following striking 
experiment affords conclusive proof that, the move¬ 
ment of sap is essentially not a physical but a physio¬ 
logical process. A out piece of stem of Antirrhinum 
with a pair of opposite leaves is suitably fixed at the 
cut end in a piece of sponge. Under excessive drought 
the leaves fall down, become crumpled up and are 
wilted. A few drops of cardiac stimulant—dilute 
solution of cnipphor-—applied on the sponge bring 
about a striking transformation. The drooped leaves 
are quickly revived ; they rear themselves up with 
groat rapidity, and become fully erect in the course 
of 2-3 min. 

(4) Active Cellular Pulsation in Propulsion of Sap. 
—The pumping of sap by the propulsive tissue is 
clearly demonstrated by the optical sphygmograph. 
The flow of sap along the stem is observed to consist 
of a series of pulsations. The pulsatory activity is 
greatly increased by drugs whioh enhance cardiac 
activity in the animal ; it is enfeebled or arrested by 
depressing agents. Extracts from certain Indian 
plants have a potent influence on the propulsive 
activity of the plant and the cardiac activity of the 
animal. This aspect of the investigation has roused 
considerable interest in the Medical Faculty of Vienna. 

(5) Movement of Sap in Sealed Sterna.— It has been 
thought that the movement of sap is essentially due 
to push from below by root-pressure arid suction from 
above by transpiring leaves. The fact that there is 
an inherent activity in the stem itself, independent 
of those in the terminal organs, is clearly demonstrated 
by experiments on an isolated stem covered with 
impermeable varnish. The sap can now be mode to 
flow either upwards or downwards, according to 
differential stimulation. The law of directive move¬ 
ment of sap is that it moves from the stimulated 
to the unstimulated or depressed region. The cellular 
mechanism is highly sensitive, being automatically 
ad justed for subserving the well-being of the plant. 
A local depression or stimulation makes the sap 
rush towards the depressed or away from the over¬ 
stimulated region. It is in this way that chemical 
substances stored in one region are conveyed to dis¬ 
tant parts. By this hydraulic mechanism the plant os 
a whole becomes an organised unity. 

I have seen Sir J. C. Bose carry out the experiments 
described above, and oan confirm, since I havo 
repeated some of them with Sir J, C. Bose’s apparatus, 
that the results are as he has described. 

H. Molisch. 

Pflanzenphysiolog. Tnstitut, 

Wien, I., Univorsitat, June 20. 


Polarisation of Scattered Light-quanta. 

II? is well known from the work of Barkla, Compton, 
and others that X-rays scattered through 90° by 
matter are completely polarised, irrespective of 
whether the electron remains bound or suffers ejec¬ 
tion from the atom as the result of the impact of the 
quantum upon it. The recent discovery of a new 
type of light scattering with altered frequency 
(NatOR®, Mjay 15, p. 7LI) makes it of importance to 
ascertain whether a light-quantum which is scattered 
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with diminished energy is less perfectly polarised 
than in the ordinary case. 

We have investigated this question with several 
liquids by analysing the scattered light with a spectro¬ 
graph having a suitably orientated Nicol placed in 
front of its slit. The results obtained are extra¬ 
ordinarily interesting, as will be seen from Fig. 1. 
Fig. 1 (b) represents the spectrum of the incident 
light from the mercury arc. Fig. I (a) represents the 
spectrum of the scattered light from liquid benzene, 
the upper and lower halves of the sfiectrogram corre¬ 
sponding respectively to the two principal directions 
of vibration, it is seen that some of the new lines 
which appear only in tho scattered spectrum are 
actually polarised much mom completely than the 
lines present in the incident spectrum. Further, the 
degree of polarisation varies greatly from line to line, 
some of tho new lines being strongly polarised, others 
only very partially so. So largo are the differences 
in polarisation that the relative intensity of the linos 
is quite different in tho upper and lower halves of the 
spectrogram. In the case of amyl alcohol as well 
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(Fig. ] (c)) the new lines in the scattered spectrum 
are polarised to varying extents, and tho continuous 
radiation appearing in it is also partially polarised. 

The strong polarisation of the modified light 
scattering is intelligible in view of the analogy with 
the Compton effect. Since the different modified 
lines represent different electronic transitions induced 
in the molecule by the incident radiation, the varying 
extents of their polarisation may be interpreted as 
due to the optical anisotropy of tho molecule being 
very different for different types "of deformation. 
That some of the intense modified lines are polarised 
even more strongly than the unmodified lines need 
not occasion surprise, if we remember that the 
classical light scattering in a liquid is much less per¬ 
fectly polarised than the scattering by tho molecules 
of the corresponding vapour. If wo assume that tho 
modified scattering is an incoherent type of radiation, 
we should expect its intensity to be proportional to 
the density of the fluid, and its polarisation to bo 
comparable with that of the classical scattering in 
tho corresponding vapour (not liquid). These ex¬ 
pectations appear to bo not very far from the truth. 

C. V. Raman. 

K. S. Krishnan. 

210 Bow bazar Street, 

Calcutta, June 14. 


Molecular Measurements by Optical Lever. 

Following preliminary experiments performed 
more than two years ago, I have now arranged an 
optical lever of precision, giving very large magnifica¬ 
tion „and applied it to test (a) the accuracy with which 
a steel-to-steel contact will return after separation, 
and (6) whether the thickness of a mica sheet can be 
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detected as varying in multiples of the molecular 
1 length,* 

The lever has an effective length of 0 0337 cm., and 
consists of a vertical piece of thin steel sheet (about 
1 cm, x 1 cm.) to the lower edge of which three n' a inch 
diameter ball-bearings were soldered, not quite in a 
line. The outer ball-bearings rest on tho two poles 
of a permanent horse-shoe magnet, enabling the lever 
to be conveniently maintained in equilibrium (even 
though the central ball is only £ mm. out of line with 
the outer ones). The beam of light, after reflection 
from tho mirror, forms an image (of an illuminated 
flit) at ftbout 123 cm. from the mirror. This image 
is viewed through a Hilger travelling microscope 
graduated to T jo mui. (read to tA* mm. by estima¬ 
tion). A setting can be made considerably more 
accurately than to tho half-width of the central bright 
diffraction band. (See Dr. Burton, Phil. Mag., 1912.) 
The average of ten consecutive microscope settings 
had ft probable error of about T<F Vo mm. 

The results of the tests on a steel-to-steol contact 
show that contact can be repeated (when care is taken) 
to approximately Jk 10 7 cm. (These tests have not 
yet been fully analysed.) 

A thin sheet of mica was then placed under the 
central leg of the lever. On tilting the lever and 
letting it return on to the mica, changes in reading 
were observed without moving the mica by hand. 
Three sets of experiments were performed. Ten or 
more microscope settings were made between one 
move of the lever and the next, and successive mean 
values were subtracted. (In two of the throe sets of 
observations a gradual drift of the readings had to 
be allowed for.) The 32 differences so obtained ranged 
from 0*0005 mm. to 0-45 mm. (The differences appear 
to have a probable error of the order mm.) Of 
these, the 20 readings bolow 0 040 mm. were analysed 
for a periodicity between 0*004 mm. and 0 020 mm. 

A periodicity of about 0*00745 mm. was found, its 
presence not being accountable for by 1 chance.’ This 
corresponds to an integral change in the thickness of 
the mica of about 


0*000745 x 0 0337 
..2 x 123 


= 10*2 x 10’ 8 cm. 


(The mica used was white and blaxal, but has not 
been definitely identified.) 

This value may be compared with that obtained by 
C. Mauguin by an X-ray method (Comptes rendtis , 
p. 288, July 25, 1927) of 9*95 x 10“ 8 cm. for muscovite 
or white mica (Al 8 Si 8 KH,0 lg ). 

The 12 larger readings not included in the above 
analysis do not contradict, the above estimate, but 
do not give any measurable evidence for the period¬ 
icity. It is not difficult to see reasons why this may 
be the case. 

It is hoped that a fuller account of these experi¬ 
ments may be prepared for publication shortly. 

W. N. Bond. 

Physics Department, 

University of Reading, 

June 26. 


Quality of Soil in Relation to Food and Timber 
Supply. 

I have read with great interest the lucid letter by 
Mr. Forbes under the above heading which appeared 
in Nature oi July 14, p. 54. When replying to Mr. 
Hiley’s letter in Nature of June 2,1 dia not rule out 
the importance of the production of meat as one source 
of the food supplies in Great Britain, as the last sentence 
of my reply bears witness. 1 am in agreement with 
Mr. Forbes when he says that many of the forests pro¬ 
ducing commercial timber in Europe are growing on 
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soils which are by no means poor. But in many 
oases these soils would become poor and degraded if 
the forests were cut down and the land left exposed 
for a long period. Instances are known to me in 
Europe where magnificent hardwood forests are 
occupying a light soil of low quality, as is evidenced 
by the agricultural land in their vicinity. The latter 
areas once formed part of these forests and produced as 
fine a timber. It would now take a rotation at least 
before they could be brought into a condition to pro¬ 
duce the same quality timber. It is known that areas 
which were disforested as late as the early years of last 
century now consist of a very poor agricultural soil. 

Those possessing a first-hand knowledge of the dis¬ 
forestation which has proceeded apace in parts of the 
British Empire overseas are well aware of numberless 
cases where the hopes based on the agricultural de¬ 
velopment, to promote which the areas were dis¬ 
forested, resulted in disappointment. The land, with 
the long built-up humus layer and resulting forest soil, 
was a good forest land; but once exposed soon became 
worthless for agriculture. 

Mr. Forbes says, “ a country cannot both have its 
cake and eat it.” We ate our ‘ cake ’ when our 
ancestors, several centuries ago, cut the forests, both 
from the real agricultural lands and from the true 
forest ones. The latter have since been woefully 
mismanaged, and Mr. Forbes rightly fears that they 
will not produce commercial timber. The same 
applies to many of the poorer degraded grazing 
grounds. But this is no argument justifying the 
forester selecting agricultural land, however poor 
from the agricultural point of view at the present, 
day, and placing it under tree crops. I repeat that the 
money, in a densely populated country like Britain, 
would be more correctly spent in improving the food- 
producing lands, whether crop or meat ones. In 
parts of Europe the improvement of the grazing lands 
is a recognised part of the forest oftioers duties ; it 
has been brought to a high level and merits a close 
study by foresters in Great Britain. 

As regards the production of timber, it may be sug¬ 
gested that the State forester’s real business in Britain 
is to set to work to bring back the poor degraded 
forest soils to a state in wliich, in a future rotation 
they will be able to produce commercial timber—a 
heart-breaking and thankless task for the present and 
several future generations of foresters, be it admitted. 
But if we are considering the economic position from 
its broadest viewpoint, in the interests of the nation 
in the future, a century or two hence, this, from the 
professional point of view, is the present chief duty 
of the State forester—and a hard one. 

The Writer of the Article. 


Overpotentials produced by Films of Hydrogen 
less than one Molecule thick. 

In the course of recent work in the Physioal Labora¬ 
tory of this University on hydrogen overpotential at a 
mercury cathode, large changes of electrode potential 
were found to take place, and considerable over¬ 
potential was produced with depositions of hydrogen, 
corresponding to very much less than a monomolecular 
layer. It was felt that these observations were of 
considerable interest, as they showed that, for the 
overpotential so obtained, any theory requiring gas 
in bulk (such as a surface tension theory, or one re¬ 
quiring a continuous film offering resistance to the 
current) would be untenable. 

We have since had the opportunity of reading some 
unpublished work by Mr. F. P. Bowden carried out in 
the Physical Chemistry Laboratory in Cambridge with 
Dr. E. K. Rideal. He arrives at the same cob- 
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elusions, using a rather different method. Although 
Bowden's work is very much more comprehensive and 
complete than our own, we feel that a brief account of 
our results obtained under different conditions may be 
thought of interest as confirming his. The results are 
also interesting as indicating the naturo of residual 
current. 

In our work a pool of carefully purified mercury of 
about 7 sq. cm. area was used as cathode, the electro¬ 
lyte being normal sulphuric acid. Air was dispelled 
from the cell by boiling and cooling under a stream 
of hydrogen, obtained oy electrolysis from a portion 
of the same solution. A very thorough elimination of 
oxygen was absolutely essential. A current of the 
order of 10* 4 amp. per sq. cm. of cathode surface was 
then passed to the mercury as cathode for a few 
minutes to deposit any stray mercury ions that might 
be in the solution. After standing for a minute or two 
the electrode was positive to the saturated calomel 
electrode, that is, its potential was more positive than 
the hydrogen electrode by more than 0*3 volt. On 
passing a current of the order of 1 micro-amp. per sq. 
cm. to the mercury as oathode, the rise of potential 
could be followed easily with a potentiometer. Over¬ 
potentials of 0 3 or 0*4 volt were produced (that is, the 
electrode potential changed by 0-6 or 0*7 volt) when 
loss than one-eighth of a monornolecular layer had 
been deposited. From the nature of the time rise 
curves there were indications of oxygen being in¬ 
completely eliminated, and it seems probable from 
this and other observations that a still smaller de¬ 
position would give rise to an overjiotential under 
ideal experimental conditions. 

Unless the greatest caro was taken to remove 
oxygen* no overpotential was produced with currents 
so small as this; instead, the familiar effect of residual 
current was observed at a potential more positive than 
that of the hydrogen electrode. This was evidently 
due to depolarisation by dissolved air. 

A. L. McAulay. 

D. P. Mellor. 

Physics Laboratory, 

University of Tasmania. 


Correlation. 

In Nature, June 2, under the heading “ Correla¬ 
tion," Mr. Dufton refers to a graphic method for the 
determination of a linear function, from 14 points, 
which must be taken as having the same weight, in 
the absence of any information as to their respective 
worth. 

It is difficult to follow Mr. Dufton's method. He 
refers to the * median of X,* without defining what is 
meant by this. The figure shows a vertical dotted 
line, likewise unexplained, except that there are seven 
plotted points on each side. The line seems then to 
have been drawn at random, except that the same 
number of points is found on either side. But any 
person accustomed to graph work can see at once that 
the line is wrongly placed ; the points on one side are 
as a whole farther from it than the points on the other 
side; in other words, the line does not pass at all 
evenly among the points. 

Headers of Nature may be interested to know that 
while there is no need to have recourse to the method 
of least squares in such a simple case, yet there is a 
method which enables one to ascertain fairly accur¬ 
ately the position of the graph. It is Cauchy's 
method, which yields in a few minutes, in this case, the 
equation y = 0-25-0*76®. This line passes through 
two of the given points (y = 7, ar*= 3, and y = 1, & = 11), 
and it satisfies also Mr. Dufton's criterion, as it has six 
points on each side, but a glance shows that it is a far 
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better solution, as it is possible to ‘ pair off ' the points 
so that the points of each pair are very nearly symmetri¬ 
cally distributed with respect to the graph, which is 
not possible with the graph given by Mr. Dufton. The 
points below the line are, except one, much nearer 
than the points situated above the line, as can be 
verified by drawing the line representing the above 
equation. f 

Cauchy’s method appears to be practically un¬ 
known among physicists and engineers. It applies to 
functions of a higher degree as well. A description of 
this method for the determination of the constants of 
empirical formula will be found in The Engineer for 
Sept. 13, 1012, p. 267, with applications to functions 
of the first, second, and third degree, completely 
worked out. 

It is easy to go astray when drawing a line to suit 
points so erratically distributed as those in the 
example selected by Mr. Dufton, and a method which 
enables one to obtain the equation without fumbling 
is invaluable in such cases. 

M. E. J. Uiucuby de Bray. 

40 Westmoimt Road, Eltham Park, 

London, S.E., Juno 24. 


The Arc and Spark Spectra of the Halogens. 

The issue of Nature for June 30, 1928, contains 
a very interesting note from Dr. Laporte on the arc 
spectrum of chlorine. The reader will, howevor, be 
surprised to find it stated there that the separation 
of the chlorine lines into arc and spark lines has not 
hitherto been accomplished, roforcnce being made to 
Kayser's 11 Handbuch,” which lists the two typos of 
lines together indiscriminately. 

So long ago as 1916, Nelthorpe showed ( Astro - 
hysteal Journal , vol. 41, p. 16) that the two sets of 
nes are quite well distinguishable by their different 
behaviour in a condensed discharge. More recently 
L. and E. Bloch (Annales de Physique, vol. 7, p. 206, 
and vol. 8, p, 397) have given a complete separation 
of the arc and spark spectra, as well as a division of 
the latter into spectra of the first and second orders. 
This division has been effected not only for chlorine, 
but alBo for bromine and iodine {Camples rendus , 
vol. 180, p. 1740 ; 1925 ; and vol. 184, p. 193 ; 1927). 
We may add that in the meantime a third order 
spark spectrum of the latter metalloid has been found, 
well developed in the ultra-violet. The data have 
been examined, and have already led us to a recogni¬ 
tion of some fundamental terms in the spectrum 
Br II. Leon Bloch. 

EucfcNE Bloch. 

ficole Normale Superieure, 

Paris. 

The Green Flash. 

In some localities the green flash at sunset is by 
no means so rare a phenomenon as might be inferred 
from Prof. Wood's experience on the Atlantic Ocean 
and from the letters of some other correspondents 
of Nature. Here in Southern California in the last 
two years, I have seen the flash many times as the 
sun has set over the Pacific Ocean, or over the Santa 
Monica Mountains a few miles west of our residence. 
On one occasion Mrs. Barnett and I both saw the 
flash as the sun sank behind a dense cloud ; and at 
least once I have seen the colour of the flash change 
distinctly from green to blue or blue-green before 
disappearance. S., J. Barnett. 

University of California at Los Angelos and 
' California Institute of Technology, 

May 30. 
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Cancer Problems. 


T HE International Conference on Cancer 
arranged by the British Empire Cancer 
Campaign was held in London on July 1G-20. 
The mornings were devoted to sectional meetings 
and discussions at the house of the Royal Society 
of Medicine and at the College of Nursing next 
door ; in the afternoons visits were paid to various 
hospitals and other institutions, where more 
practical demonstrations were given. More than a 
hundred delegates came from the British Empire, 
most European countries, the United States, China, 
and Japan, and more than two hundred from 
British institutions. The whole occasion went off 
very well. It is impossible to give any complete 
account of the proceedings : we deal only with a few 
topics of more general interest. 

More than twenty years ago, Bashford and Murray 
showed that a malignant tumour of epithelium (car¬ 
cinoma), propagated by being transplanted from 
mouse to mouse, might occasionally cause the 
normal connective tissue in contact with it to take 
on the characters of a malignant tumour and become 
a sarcoma with the characteristic capacity for 
indefinite and independent growth. It seemed 
evident that some substance must pass out from 
the carcinoma cells to influence the adjacent con¬ 
nective tissue cells. All attempts, however, to 
demonstrate such a substance by inoculating ex¬ 
tracts of carcinomata and similar experiments were 
uniformly unsuccessful until, in 1912, Rous and 
Murphy found several sarcomata of fowls in which 
this carcinogenic substance was so stable that it 
could be extracted and studied at leisure. A 
number of similar tumours have since been found 
in fowls by other observers. With most tumours 
transmission from animal to animal can be effected 
only by the transference of live cells ; these Rous 
tumours can be transmitted by ground-up cells, 
dried cells, and by extracts which have been 
filtered through porcelain so that they contain no 
recognisable remains of cells at all. 

The activity of these extracts, in which the 
active agent has a limited stability and persistence, 
in inducing malignant tumours in fresh fowls is 
conditioned by a number of factors which are not 
clearly defined and about which there has been a 
good deal of difference of opinion and experience 
in recent years, since Gye revived interest in the 
matter by his fresh interpretation. Acidity, 
alkalinity, mechanical and chemical injury, etc., 
have been found to influence the result; particular 
interest attaches to the action of extracts of other 
tissues which, it appears, may have either a 
favourable or an inhibitory effect. 

Whether the active agent in these extracts can 
fairly be called a virus depends to a considerable 
extent on what * virus ’ means. If it connotes an 
organism capable of independent life and multiplica¬ 
tion of the same order as is enjoyed by most 
ordinary bacteria, the evidence is distinctly against 
the Rous tumour being a ‘ virus 1 disease, and at 
the Conference, Dr. J. B. Murphy, of New York, 
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brought forward further observations which make 
it scarcely possible to believe in a ‘ virus,’ inter- 
rotation of the facts. He showed that by 
ifferential precipitation of Rous tumour extracts 
by electrodialysis (or simply by acidifying the ex¬ 
tracts) the whole of the active agent could be 
separated. It appears to be mainly or wholly a 
nucleoproteid and can be dissolved and repreoipi- 
tated repeatedly without losing its activity : it 
still produces tumours in fowls with great regularity, 
and can also be found in the blood of fowls with 
developed tumours. 

* The isolation of this active agent is the logical 
sequel to Bashford and Murray’s experiments. It 
has been possible because these particular fowl 
tumours contain the agent in such a form that it will 
tolerate experimental manipulation. 

Such experiments involve the use of materials 
derived from an existing cancer: they may ex¬ 
plain how a tumour involves neighbouring cells 
in its mad career, but they do not necessarily throw 
any light on how a tumour originates de novo . All 
the available evidence is against the idea that the 
active agent spreads from one individual to another, 
and it is in connexion with the popular idea that 
cancer may be 1 catching ’ that the use of the word 
* virus * is practically undesirable. The outstand¬ 
ing piece of progress in respect of our knowledge 
of the origin of fresh cancers, which was dealt with 
in a variety of ways at the Conference, is the 
cumulative realisation of the importance of chronic 
irritation and injury and the progressive implica¬ 
tion of the products of burnt coal as the most 
effective irritants known. 

Clinically and epideraiologically, instances of the 
relation have multiplied steadily during the last 
fifty years ; the kangri cancers of the belly wall in 
Kashmir, the cancers arising in X-ray burns, and 
the appearance of mule-spinners’ cancer in Lanca¬ 
shire, are practically human experiments on a big 
scale. The recent increase in cancer of the lung 
was the subject of a special discussion at the 
Congress, and everyone looked for the explanation 
in some new sort of irritant—the influenza of 
1918-19, tarred roads, motor fumes and oil, 
cigarette smoking, and what not. It is becoming 
easier to understand why the great majority of 
human cancers occur in a limited number of places 
in the body—uterus, breast, lips and mouth, 
stomach, large intestine and rectum. 

While, therefore, the importance of irritation was 
fully recognised, the influence of the qualities of 
the irritated tissues (t.e, of the constitutional factor) 
was illustrated by Miss Maude Slye’s account of her 
mice in Chicago. By selective inbreeding she has 
on one hand so intensified the tendency to develop 
cancer in a given environment, and on the other 
hand so eliminated it, that she has two groups 
of animals in which almost all, and scarcely any 
respectively, develop tumours. By a unique piece 
of devoted work she has Bhown that the incidence 
of fresh cancers is partly dependent on heritable 
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qualities. Mating which is selective qua cancer 
is at present not practised by man, and in human 
expenenoe heredity is negligible. But with the 
same inducement in the way of irritation, some 
people are no doubt more liable to develop tumours 
than others. 

No one succeeded dearly in reproducing this ex¬ 
perience about irritation experimentally until, in 
1914, Yamagiwa and Ichikawa showed that cancers 
of the skin could be produced fairly regularly by the 
patient and persistent application of tar to mice. 
In other animals it is more difficult, and we owe one 
great advance in our knowledge of cancer to this 
peculiar susceptibility of mice just as we owe 
another to the exaggeration of the active agent 
by the Rous tumours. General principles are often 
revealed by special instances. 

This great discovery is important in many ways. 
It put into the hands of experimenters a method of 
producing new cancers at will. Using it to test the 
carcinogenic properties of various irritants, they 
have found that coal products have an efficacy 
which seems to be unique : tar and soot and 
mineral oils and various preparations made from 
them all cop tain something (which has not vet 
been precisely identified) which causes cancer more 
or less readily in mice. We have here the experi¬ 
mental verification of the association recognised 
long ago in chimney-sweeps cancer of the scrotum, 
and in such statistico-goographioal inquiries as 
those of Mr. C. E. Green, who clearly worked out 
the connexion between cancer and burnt coal with 
a layman's enthusiasm and common sense. The 
case against soot has come to be a very strong one. 

If cancer can be produced by irritation, it is 
reasonable to assume that the active agent has 
originated in the irritated tissues. It is known 
from a variety of evidence that the products of the 
autodigestion which dead cells undergo in the body 
stimulate the growth of cells, arid that the tissues 
of embryos are particularly rich in these growth- 
promoting substances. The implantation of em¬ 
bryonic cells into the body of an animal of the 
same species does not give rise to a tumour. But, 
as Carrol showed, a positive result may occasionally 
l>e obtained if to the mashed-up embryo a little 
arsenic or indol is added, which also by itself would j 
be ineffective. The next step in this sequence also | 


came from Dr. Murphy at the Conference. He 
announced that by treating the testicles of normal 
fowls by the same technique that resulted in the 
separation of the active agent from fowl tumours, 
he had obtained a preparation which caused malig¬ 
nant tumours when inooulatod into fowls. Dr. 
Leitch also stated that he had found that extracts 
of pancreas were singularly effective in aiding the 
action of tumour extracts, and that on one occasion 
he had succeeded in producing a tumour with an 
extract of normal pancreas by itself. 

These remarkable results of course require con¬ 
firmation, but they are not unexpected, and follow 
naturally from our previous knowledge. They 
suggest that tar, for example, unmasks an active 
agent which is normally present in an ineffective 
form or is held in check by the resistance of the 
tissues. It may be that the active agent arises 
(or is kst loose in an effective form) in the body as 
the result of cell injury and degeneration much 
more often than we commonly suppose, and that it 
fails to give rise to an obvious cancer either because 
ancillary substances arc absent or because inhibi¬ 
tory substances or processes are present. The 
practical problem of cancer prevention may peril aps 
be more fruitfully phrased as, Why does not every¬ 
body have cancer ? rather than as, Why do some 
people have cancer ? 

The only other point requiring mention which 
came out clearly at the Congress is the substantial 
practical advance which has been made in treat¬ 
ment by radium. By dispersing the radium 
throughout the substance of the tumour and in its 
neighbourhood, and by using small doses for long 
times rather than large doses for short times, there 
is no doubt that a good many oases of cancer can 
be cured, and most material alleviation can be 
secured in cases which have progressed too far to 
stop. At the same time, there is no justification for 
any talk about surgery being eliminated. The 
present price of radium seems to need some justifica¬ 
tion. How it operates is still not understood. The 
radiations may act better than other differential 
killing agents because of their nature or because 
they impinge continually upon the tissues without 
being too concentrated at their point of origin : like 
other harmful agents, they kill the cells of tumours 
more easily than those of normal tissues. 


The International 

fl^HE fourth General Assembly of the Inter¬ 
im national Researoh Council was held at 
Brussels on Friday, July 13. M. Picard, president 
of the Council, presided, and the meeting was 
attended by delegates from most of the countries 
adhering to the Council. A meeting of the 
executive committee had been held on the previous 
Wednesday. The report of the general secretary, 
Sir Arthur Schuster, was presented, and a number 
of resolutions adopted. The report showed that 
at the conclusion of the extraordinary general 
meeting in June 1920, the secretary had taken 
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Research Council. 

steps to inform the nations eoncorned of the 
unanimous decision to invite Germany, Austria, 
Hungary, and Bulgaria to join the Council and the 
Unions attached to it. 

Austria, Hungary, and Bulgaria each possess an 
Academy, which is the recognised authority in 
scientific matters, and invitations wore sent to 
each of those ; at the same time their diplomatic 
representatives in London were informed. In the 
case’of Germany there is no single representative 
Academy. The Foreign Office in London was con¬ 
sulted, and by its advice an invitation to join was 
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transmitted to the German Government through 
the British representative in Berlin. Letters were, 
in addition, addressed to the Academies of Berlin, 
G5ttingen, Leipzig, and Munich. It was not real¬ 
ised at the time that there is now a fifth German 
academy at Heidelberg. 

The Austrian Academy of Sciences intimated 
through the Austrian Legation that it considers 
the unanimous invitation extended to Austria and 
Germany as an important step in the direction of 
a re-establishment of noralial co-operation between 
scientific workers of all nations. In view of the 
fact that the Academy of Sciences is affiliated to the 
Verband der Deutschen Akademien, a final reply 
can only be given later after consultation with the 
members of that body. It appears, however, that 
the Geodetic Commission of Austria is interesting 
itself in the matter, and is taking steps which may 
lead to the adhesion of that country. The reply 
from Bulgaria, through the Legation in London, 
thanked the Council for the invitation, but expressed 
regret at being unable, for purposes of economy, 
to share in international scientific work. From 
Hungary a cordial and immediate reply was 
received, and in due course Hungary formally 
adhered to the Council. From Germany no 
definite reply has reached the secretary, but it 
appears that the central government has submitted 
the question of acceptance to the Verband der 
Deutschen Akademien. It is understood that 
objections have been raised by this body on the 
grounds that the International Research Council 
is an Association of governments rather than of 
scientific bodies. 

In this connexion it is pointed out in the report 
that of the thirty-five countries adhering to the 
Council, fourteen are represented by their scientific 
academies and six by national research councils speci¬ 
ally constituted for the purpose, composed of repre¬ 
sentatives of the national academies ; these are as 
independent of government control as the academies 
themselves. Among these are the United States 
of America, Italy, and Japan; while of the remain¬ 
ing fifteen, Latvia is represented by its Chemical 
Society, and seven by some scientific department 
connected with the government. In seven cases 
only is the government the controlling body. 

Since in practically all cases the funds are found 
from government sources for the administrative 
work of the Council itself, some link with the govern¬ 
ment of a country is required, but for the scientific 
work carried out by the Unions each properly 
accredited delegate has one vote and there is 
complete freedom. It is quite open to the five 
German academies to form a national research 
council which could then adhere to the Inter¬ 
national Research Council. 

The convention, under which the Council works, 
comes to an end, unless previously renewed, in 
1931. In view of thin fact the Royal Society had 
given notice of a resolution in the following terms : 

“ The Council of the Royal Society have had under 
consideration the fact that the Convention under 
which the International Research Council is con- 
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stituted lapses, unless renewed previously, on 31st 
December 1631. 

“ They realise that the renewal of the Convention 
will carry with it changes in certain of the Statutes, 
and that the whole question will involve a full and 
careful consideration of the circumstances by the 
Nations adhering to the Council. They consider it 
important that a representative Committee should 
be appointed at the forthcoming Meeting of the Council 
next July to consider and report on the matter some 
considerable time before the Meeting in 1631, at 
which a definite decision must be taken, and further 
that a general discussion should take place this year 
in order that the Committee, if appointed, might have 
before it a general impression of the views of the 
Delegates on this subject. 

- ‘ 1 The Royal Society therefore give notice that its 
Delegates to the Meeting of the International Research 
Council will propose : 

” (1) That a Committee be appointed to consider 
what changes, if any, should bo introduced 
in the Statutes of the International Re¬ 
search Council and its Unions to take effect 
on the expiration of the present Convention 
(31st December 1931). 

“ (2) That for this purpose the Committee shall 
enter into communication with the Unions, 
the Bodies adhering to the Council and 
such other bodies and persons as it may 
consider advisable, and present a Report 
to the Executive Committee of the Council 
not later than 30th June 1930.” 

Italy had also given notice of its intention to 
raise the same question, while previously to the 
meeting the resolution of the Royal Society had 
been supported by the United States, Spain, 
Holland, and Czechoslovakia. 

After discussion by the Council the resolution 
of the Royal Society was accepted unanimously, 
and at an adjourned meeting a representative 
committee of fourteen members was appointed, with 
Sir Henry Lyons, one of the Royal Society delegates, 
as its secretary. 

A further resolution, moved on behalf of the 
Royal Society, dealt with a matter which has been 
causing some difficulty. According to the statutes 
of the Council, any change in the statutes of one 
of the Unions requires the approval of the Counoil 
before becoming effective, and this leads to delay, 
since the Council only holds triennial meetings. 
To meet this difficulty it was agreed to delegate 
to the executive committee, during the interval 
between two assemblies, the duty of approving 
changes proposed in the statutes of a Union, pro¬ 
vided those changes were in accord with the 
statutes of the Council. 

Certain questions as to the method of stating 
the amounts due from a country to the Council 
or its Unions were left to the secretary to deal 
with, and the necessary action was taken with 
regard to other minor questions which had been 
raised. 

Two vacancies on the executive committee were 
filled by the re-election of Signor Volterra as a 
vice-president, and Sir Arthur Schuster as general 
secretary, and the meeting terminated with a vote 
of thanks to the president. 
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Agriculture in India. 1 


I N the previous artiole special attention was 
directed to agriculture, the first of the two 
main subjects dealt with by the Royal Commission 
on Agriculture in India; and it is perhaps worth 
while emphasising here that this term has a much 
wider significance in the tropicB than in temperate 
regions. The employment of the people is much 
more uniform and less divided into watertight 
compartments, and that employment is in the vast 
majority of cases connected with the cultivation 
of the land. Modem industrial development is 
in its infancy, and even such as exists is largely 
concerned with the preparation and utilisation of 
plant produots. Irrigation, with its engineering 
problems, is closely connected with agriculture, ana 
especially so in such a dry country as India. 
Forestry, often only of late years separated off, 
has many lines of contact; either direct, os in the 
gathering of crops, provision for grazing, wood for 
implements, and leaves for manure ; or indirect, in 
its effect on the soil, water for irrigation, and the 
amelioration of climate. Even fisheries overlap, 
whether in,the supply of manure or occasionally 
in the ‘ rotation of crops.’ 

Co-operation is peculiarly important in the 
development of agriculture ; communications are 
necessary for transport, marketing, and export, 
while medical work and sanitation have much to 
do with the ability of tho labourer to perform his 
tasks in an exacting climate. Ultimately, the 
whole economics of village life and the education 
and general uplift of the rural population are 
of fundamental significance. To consider Indian 
agriculture only in the narrow western sense would 
be a colossal blunder, and, as we have indicated, 
there was no intention that the work of the Com¬ 
mission should be thus limited. To all of these 
subjects, largely embryonic in the tropics, the 
Commission has turned its attention ; and zealously 
lays them under contribution for the betterment 
of the second main subjeot of reference, namely, 
rural economy. 

One section included under agricultural research 
remains to be dealt with, and that is animal hus¬ 
bandry, so closely related to the raising of crops as 
to be inseparable from it. In the monsoon regions, 
cultivation of the soil and transport of its products 
depend on cattle, in contrast with the hand labour 
ana head loads of large portions of Africa and the 
machinery of western countries. Cattle in India 
are not required for meat, so that their use as 
draught animals is peculiarly important. The 
subject is dealt with by the Commission in two 
long chapters (vii, and ix.) covering 130 pages, 
somewhat curiously separated by that on forestry, 
and it is discussed in great detail. As contrasted 
with the raising of crops, the study of cattle has 
more definite units and is thus simplified ; the staff 
employed is, moreover, more numerous and has 
been longer at work. 

The number of livestock in British India is 
given as 151 millions of cattle and buffaloes, and 

1 Go&tinuftd from p. ISIS. 
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62*5 million sheep and goats ; while in such native 
States as have records the figures are 36 million 
and 25 million respectively. Compared with these 
figures, the numbers of horses, mules, donkeys, and 
camels are insi gni ficant—another point of contrast 
with other parte of the world. The main function 
of cattle in India, is draught, although buffaloes 
are also valuable draught animals : milk is chiefly 
obtained from the latter. The Commission records 
its opinion that, in comparison with other countries, 
the number of cattle is in excess of that needed for 
cultivation, and finds that this is due to series of 
factors working in a vicious circle. The cattle are 
in general small and weak for their work: the 
smaller they become, tho greater numbers are reared 
to get useful bullocks: this increase in numbers 
causes larger areas to be cultivated at the expense 
of grazing grounds : the actual working cattle alone 
reoeive attention as regards their food, and the 
calves and mothers get what they can : the result 
is smaller and weaker calves. . . . The points of 
policy should be reduction in numbers and increase 
in efficiency, better cultivation of smaller areas,, 
and more attention to cows and cows-in-calf.^ 
Feeding and breeding are, and always will be, the 
main lines for the improvement of Indian cattle; 
here and there throughout the country are found 
fine types carefully treated, which might serve as 
examples to be followed. The possibilities in these 
and other directions are exhaustively explored in 
the report . 

The ravages of disease are dealt with in Chapter 
ix. Rinderpest, haemorrhagic septicaemia, and foot- 
and-mouth disease are the most serious ; and the 
methods adopted in checking the first of those, 
which takes tne greatest toll of cattle annually, are 
described as typical of control work. For efficient 
cattle work the Commission considers that one in¬ 
spector should be provided for every 25,000 cattle. 
There should be a superior officer in each district 
with an appropriate number of inspectors under 
him, which would mean 300 district officers and 
6000 inspectors for British India. An all-India 
veterinary college on the lines of Pusa is not advo¬ 
cated. The existing research institute at Muktesar 
should not be saddled with training work, as this 
can be efficiently carried out in the provincial 
veterinary colleges ; but the director at Muktesar 
should have the assistance of an officer experienced 
in administrative work. 

Forestry is sometimes called ‘ the handmaiden 
of agriculture/ and is only considered in this 
capacity by the Commission. It is suggested that 
grass cutting should be developed wherever possible 
in place of grazing. Fuel is one product for which 
forests might reasonably be held responsible, but 
large cultivated areas have no forests to speak of, 
ana everywhere cowdung is preferred ; and, al¬ 
though the Commission suggests the study of 
possible substitutes, there seems -little likelihood 
of any change from this continual destruction of 
cattle mahure. A re-classification of forest areas 
is recommended, according to the uses for which 
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they are designed : for timber and fuel, those desir¬ 
able for physical and climatic reasons, fodder and 
gazing, and those more suitable for cultivation. 
One of the most promising lines would be the hand¬ 
ing over of certain tracts adjoining villages for 
control by them under certain restrictions. 

The chapter on irrigation enumerates the pro¬ 
jects at present being developed in the different 
provinces For the rest, the Irrigation Committee 
of 1903 is stated to have treated all aspects in such 
a comprehensive manner that no further inquiry 
was considered necessary. 

Communications and marketing are appro¬ 
priately considered together in Chapter xi. The 
opening up of the country has had the effect of 
introducing money crops, that is, those for sale 
in place of direct consumption. Evidence shows, 
however, that there has been a deterioration in the 
character of the roads during recent years ; and 
on this account the Government of India has 
instituted a Road Development Committee. But 
this appeal's to deal primarily with the arterial 
roads, and the Commission again urges the import¬ 
ance of those leading to the villages, seeing in 
them a ready means of stimulating village thought 
by bringing them into closer connexion with the 
towns. 

Although the Agricultural Department has done 
much to improve the quality and increase the 
quantity of the cultivator’s products, compara¬ 
tively little seems to have been done to enable the 
producer to get the full advantage of this. Markets 
are numerous in India ; for example, in Bihar and 
Orissa there are 432 principal and 2624 minor ones, 
and much information has been brought together 
and collated by the Commission. It suggests, 
however, that a regular survey of markets should 
be taken in hand, and that an expert marketing 
officer should be attached to each provincial agri¬ 
cultural department. A further attempt should 
also be made to standardise the weights and 
measures throughout India. 

Under finance, land mortgages are somewhat 
fully considered, and the importance of facilitating 
redemption within a reasonable period, say twenty 
years, is insisted on. The Commission resolves 
that * the greatest hope for the salvation of the 
rural masses from their crushing burden of debt 
lies in the growth and spread of a healthy and well- 
organised co-operative movement, and local govern¬ 
ments should, therefore, give that movement all 
the encouragement possible.” 

Co-operation is very fully discussed in Chapter 
xiii., and the remarkable advance made in recent 
times is indicated by a table showing a quadrupling 
of credit societies during the past eleven years— 
from 16,690 to 65,101, with a like rise in the number 
of members and a somewhat greater increase in 
capital. “ Where the co-operative movement is 
strongly established, there has been a general 
lowering of the rate of interest charged by money¬ 
lenders ; the hold of the moneylender has been 
loosened, with the result that a marked change has 
been brought about in the outlook of the people.” 

The formation of non-credit societies (such as for 
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seed, implements, manures, cattle insurance) is 
naturally a later growth ; they are & much more 
difficult proposition, because of the need of business 
capacity and expert advice. The figures given in 
the same table for the past eleven years show an 
increase from 96 to 2133, with a much greater rise 
in the number of members and a still greater rate of 
increase in the amount of capital involved. The 
Commission records its opinion that single purpose 
societies are to be preferred to multiple purpose 
societies. 

In Chapter xiv. the Commission returns to 

The ViLlage,” and deals comprehensively with 
sanitary and medical matters, and especially with 
the various agencies, official and non-official, for 
the improvement of the amenities of village life. 
This Is an exceedingly interesting and inspiring 
chapter, and the members of the Commission 
evidently have the matter very much at heart. 
They take the long view r and enumerate, at length, 
the various possible directions in which they con¬ 
sider that a betterment can be brought about: they 
recognise that progress must he slow, and can only 
be effected through the will of the people them¬ 
selves, and that a public opinion must be created 
among them. 

Those who know their India may perhaps feel 
that the view is so long that it sometimes tends to 
become visionary. We read that in the latter days 
“ the old men shall dream dreams and the young 
men shall see visions ” ; and it is therefore appro¬ 
priate that the Commission should turn for help 
to the universities, who ‘"have at once an obligation 
and a great opportunity to assist in the work of 
rural development on both its economic and educa¬ 
tive sides.” Leadership is in fact required, and 
must come from outside. An interesting local 
solution is described from one of the districts in 
the Punjab, where young men are carefully trained 
as ‘ guides,’ and each is posted to a number of 
villages to act as propagandist for improvements 
of all sorts and as counsellor in all welfare matters. 
These young men are not experts, but know where 
to look for them, and can thus act as connecting 
links between the villages and the various depart¬ 
ments—agricultural, medical, co-operative, and so 
forth. 

The Indian Research Fund Association is quoted 
as an admirable example of combination of private 
and official effort. The line of research under this 
foundation which comes to one’s mind is that on 
human and animal nutrition, already referred to in 
these columns. A great extension of this class of 
w ork is hoped for by the Commission—a concerted 
effort to improve the nutrition contained in the 
diet of the cultivator is a pressing need, 

Education, perhaps fittingly, occupies the next 
chapter, for “ few problems have been more 
anxiously debated as to the type of education best 
adapted to an agricultural population. . . ” The 

idea that education in rural areas should bear a close 
relationship to the daily lives of the people is but a 
recognition of the truth that the environment in 
which rural workers live is different from that in 
towns.” There is not space to analyse the mass 
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of facte and ideas which are contained in this 
chapter, and we shall content ourselves with select- 
ingtwo of the Commission^ conclusions. 

The first is in connexion with the influence of 
female education on rural development. Very few 
boys attending the primary schools in British India 
stay long enough to attain permanent literacy. In 
1921-22 the proportion of boys attending primary 
schools was 32-2 per cent of the population, and that 
of girls 7*6 per cent. On the other hand, the per¬ 
centages of literacy at 20 years and above were 1813 
and 1*9 respectively : it is evident that girls especi¬ 
ally do not stay long at school. It is argued that 
if a mother is literate, a very strong influence will 
be brought to bear on keeping her children at school 
until literacy is assured. The Commission, for the 
purpose of testing this idea, suggest that “ a definite 
effort should be made to impart literacy to a certain 
number of young mothers ” and the results be 
carefully recorded. 

The second is concerned with the kind of educa¬ 
tion to be given to older boys in rural India. Two 
existing types of such education, for boys from 
fourteen to seventeen years of age, are described 
and contrasted. In the first the school is voca¬ 


tional, being in fact an agricultural college and 
farm in miniature, with the important proviso that 
if the whole four-year course is gone through, all 
charges will be met by the school; in the socond, 
agriculture is a voluntary subject in a vernacular 
middle school. The first type, started in 1910 in 
Bombay, has slowly extended, but it has not btxsn 
taken up to any extent elsewhere : there are six 
schools of this type at present. The second typfe 
was started in the Punjab in 1923 : there were 66 
in 1926-27, and it was hoped that there would be 
121 in 1927 -28. In the United Provinces 20 such 
schools exist, where, however, agriculture is com¬ 
pulsory. Farms of three acres are intended, but 
all are not as yet provided with these. The Com¬ 
mission is strongly in favour of this latter class, 
financially and otherwise. It does not consider 
that the heavy cost of free vocational schools is 
justifiable, and there appears to be no general call 
from the people for them. 

The remaining chapters deal with rural in¬ 
dustries and labour, horticulture and plantations, 
and agricultural statistics. There are a number 
of graphs interspersed and a short series of 
appendices. 


News and Views. 


Ethyl petrol—the only motor spirit on the market 
which contains any lead compound—is, after all, 
adjudged to be not so deleterious when used under 
proper safeguards as has been feai*ed in some well- 
informed quarters. The Departmental Committee 
which was charged with the examination of the 
question has issued a unanimous interim repout in 
which it states that, having considered the experi¬ 
mental work which has been done in America, and 
the evidence which it has itself taken, and having 
discussed the matter with lugh officials of the United 
States Public Health Service, it has reached the 
conclusion that the findings of the United States 
Government Committee were justified, and that, 
further experience has sujfportod its conclusion that 
there are no reasons for prohibiting the use of ethyl 
petrol. The British Committee does not minimise 
the risks of using either ethyl or ordinary petrol when 
ordinary safeguards, such as proper ventilation in 
garages, are lacking, but it believes that provided 
ethyl petrol is used solely as a motor fuel, and not 
for such purposes as cooking or cleaning, its use does 
not involve a special risk. The dangers attending 
the manufacture of lead tetraethyl for incorporation 
into the 4 ethyl fluid/ and even the operation of 
mixing the fluid with petrol, are, of course, in another 
category. The former operation is not carried out 
in Great Britain, but in the United States of America 
it prooeeds under proper regulations; the latter 
stage in the preparation is carried out in Groat 
Britain at nine stations, where the precautions 
suggested by the United States Committee are 
observed in all respects, and the arrangements 
are such that the health of the workers is fully 
safeguarded. 
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Scientific men who were aware of the peculiarly 
toxic nature of the material to be employed in the 
manufacture of ethyl fluid, anti of the cumulative 
effect of the poisonous action of lead compounds 
in general, and who therefore entertained anxiety 
concerning the ultimate effect not only on users of 
the spirit but also on any who might he compelled 
to breathe an atmosphere polluted with exhaust 
gases, would have been lacking in an adequate sense 
of public duty if they had not given expression to 
their doubts. So far as the evidence is available 
at present, these fears are not necessarily without 
foundation, but at least they appear to be concerned 
with a risk sufficiently circumscribed to fall within 
that margin of common hazard which modern man 
has to accept with the other blessings of his civilisa¬ 
tion. It remains to be seen whether with the passage 
of time no such evidenoo will present itself ; in the 
United States, however, ethyl petrol was in use for 
some three yofirs before it was introduced commerci¬ 
ally into Great Britain, ho that the lack of ovideuoe 
from America in that respect is to he regarded as 
indicating the improbability of any serious deferred 
injury. The Committee considers that it would be 
impossible, and in fact superfluous, to embark on an 
extensive examination of human subjects in Great 
Britain, although it proposes to undertake certain 
confirmatory investigations, and possibly to elucidate 
some points which have not yet been examined. 

Exception has been taken to the suggestion made 
at the close of our leading article on “ Tho Museums of 
the British Isles ” (July 14), that the first step in the 
improvement of the provincial museums should be 
made by funds independent of the public and the 
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rates. Mr. J. Reeves writes: 1 Does the writer 
seriously suggest that the supply and maintenance of 
these institutions should be dependent upon private 
benevolence, and, as a corollary, that existing 
museums should not reoeivc further aid from publio 
fimds, whether taxes or rates 7 It is not probable 
that such a view will be accepted by educationists or 
by many others, 1 It certainly was not our idea to 
suggest that public funds presently available for 
museums should be withdrawn. On the contrary, 
more money is urgently required. Where is it to 
come from ? In a democratic country publio funds 
are made available only on the insistent demand of 
the public or its representatives, and the lack of 
interest of both are painfully evident in the pro¬ 
vincial museums which are crumbling to dust, and in 
the pitiful sums spent upon the majority of local 
museums, as Sir Henry Miers’s tables show. There is 
little help to be looked for from this quarter. 

On the other hand, some of the best of the American 
museums depend upon private benevolence or support, 
and so also do the most flourishing of the zoological 
gardens in Groat Britain. If our museums could be 
made as attractive as these, there can be little doubt 
that the interest of the public and of municipal and 
county authorities would be aroused, and a new de¬ 
mand would be created for the further development of 
the educational and recreational facilities of museums* 
at the publio exponse. The practical difficulty lies in 
the first step of this process of up-grading the poorer 
museums. It demands curators with knowledge and 
outlook, and, in addition to the salaries of such skilled I 
and rare men, money for upkeep and development. 
In the present financial condition of the country it 
would be difficult to induce the Government to give 
the necessary help to provincial museums ; many 
looal authorities have shown how limited is their 
ability or willingness. What remains but private 
benevolence f W r e had in mind not so much the de- 
sultory help of the private individual, for unfortunately 
the wealthy men of Britain have not rallied to the 
support of museums in the way that the wealthy 
American has, but rather we envisaged the assistance 
that might be forthcoming from such a benevolent 
body as the Carnegie United Kingdom Trust, if it 
felt assured that its preliminary aid would lead to 
the pennanent and progressive improvement of the 
provincial museum, 

The director of the Royal Botanic Gardens, Kew, 
has arranged for Mr. J. Hutchinson, assistant at the 
Herbarium, Royal Botanic Gardens, and formerly 
assistant for Tropical Africa, to carry out a botanical 
tour in South Africa in concurrence with the botanical 
authorities in the Union of South Africa. Mr. 
Hutchinson left Kew on July 27, and is sailing to 
Cape Town by the S.S. Saxon. Shortly after his 
arrival at Cape Town he will proceed to Namaqualand 
with Mr. Pillans, who has kindly invited him to join 
him on a collecting expedition in that region. Later 
he intends to make a tour through the Central Coast 
Region and pay visits to the Knysna forests, Transkei, 
East Griqualand, and Natal, and the regions which are 
especially rich in succulents. In the Transvaal and 
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Swaziland Mr. Hutchinson will be assisted as to his 
tour by Dr. Pole Evans, and he also hopes to visit 
British Beohuanaland and the Fauresmith Botanical 
Reserve. The Karroo Flora will be studied, and the 
autumn Flora of Table Mountain, before he leaves 
for home in April. Mr. Hutchinson will be visiting 
the various botanical institutions and gardens in the 
Union during his stay in South Africa. 

This tour, which should result in the introduction 
of many new and interesting plants and valuable 
specimens for the Herbarium, has been rendered pos¬ 
sible through the grant of the Empire Marketing 
Board to Kew. The portion of the grant assigned 
for * Collectors ’ has enabled Kew to revert to the 
old practice which was of so much value in the days 
of Sir Joseph Banks and Sir William Hooker, of 
sending botanical collectors to study and bring home 
to the Royal Botanic Gardens plants of economic or 
botanical interest. The recent mission of Mr. Howes, 
assistant in the Museums, to Siam, Malay, and Burma 
in quest of bananas likely to be immune to Panama 
disease, which was carried out under this grant, has 
yielded valuable results. 

The Gas Referees have recently extended the use of 
continuously recording calorimeters for official test¬ 
ings of the gas supplied in Great Britain, and one or 
more of such instruments has been or is about to be 
prescribed by them for every gas undertaking which 
sells more than 2000 million cubic feet of gas per 
annum. There are already eleven recording calori¬ 
meters in use for official testings, and very shortly 
the number prescribed will bo increased to thirty, of 
which thirteen will be on the gas supplied by Metro¬ 
politan and suburban gas companies, and one each 
at Birmingham, Bournemouth, Brighton, Bristol, 
Coventry, Croydon, Edinburgh, Glasgow, Leeds, 
Leicester, Liverpool, Manchester, Newcastle-upon- 
Tyne, Nottingham, Portsmouth, Sheffield, and Stoke- 
on-Trent. Three types of continuously recording 
calorimeter have been approved by the Gas Referees 
for use in official testings, namely, the * Boys/ made 
by Messrs. John J. Griffin and Sons, Ltd. ; the ‘ Fair- 
weather/ made by Scientific and Projections, Ltd., and 
the ( Thomas/ made by the Cambridge Instrument 
Company, Ltd. The instrument provided is, in 
every case, subjected to preliminary trials by the 
referees before it is certified for use by the officially 
appointed gas examiner. 

It is reported that a further transference of between 
1000 and 1100 bison has been made by the Canadian 
Department of the Interior, from Wain wright 
National Park, Alberta, to Wood Buffalo Park, near 
Fort Smith, in the North-west Territories, The animals 
were segregated in corrals during the winter, and, as 
in former years, were moved partly by rail in specially 
equipped cars, and by river in scows. The number 
of bisons transferred from Wain wright to Wood 
Buffalo Park sinoe the movements were inaugurated 
in 1925, now exoeeds 6000. When these transferences 
commenced, a protest was made in Natum against 
the deliberate commingling of the * plains ’ and the 
‘ wood ’ bison, two distinct racial forms, the latter of 
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which, the only truly wild bison now surviving, ran 
the risk of being swamped in the crossing that seemed 
probable. While it is stated that “ wardens report 
that the buffalo plaoed in the park since the first 
movement in 1925 are making satisfactory progress,” 
no reference is made to the effect of the presence of 
an overwhelming number of a strange race upon the 
characters and survival of the sole existing herd of 
wood buffalo-—a matter of muoh greater significance. 
Private advices received from Canada in the earlier 
days of the transferences suggested that the imported 
bison had migrated to parts away from the ** wood 
buffalo ” herds, but whether a natural segregation has 
continued we have no recent information. 

In the United States attempts to make scientific 
knowledge common household stock become more and 
more pressing, but whether they accomplish their aim 
is a different matter. The popular anti-fundamental¬ 
ist journal Evolution has already been referred to in 
our columns ; it is a serious endeavour to inform 
public opinion as to modern views of life, and at the 
same time to laugh out of court the absurdities of 
the * funnymen tale.* Science Service of Washington, 
D.C., issues weekly radio summaries of new things in 
science, as well as daily jottings 11 from Nature's note¬ 
book." The latter are short aooounts of well-known 
plants and animals, but it is doubtful whether the 
non-naturalist public will be willing to absorb such 
descriptions at the rate of one a day. The weekly 
radio summary of Jtily 5 consisted of almost four 
foolscap pages describing “ babies that walk like 
beats,” a so-called behaviour atavism, the interpreta¬ 
tion of which scarcely seems to have reached a degree 
of scientific security sufficient to warrant public 
broadcasting. A liighly problematical, but very 
interesting, speculation is contained in a recent com¬ 
munication from Science Service, under the caption, 
“ The Dinosaurs died of Rickets ; Dust from Pre¬ 
historic Volcanoes shut off Ultra-Violet Rays from 
the Sun, and the Big Lizards were wiped out by a 
Baby Disease.” The Smithsonian Institution, to the 
excellent publicity work of which we have often 
referred, also has a 11 Scientific News Service.” Hero 
one would expect to find a high standard of attain¬ 
ment, and while on the whole the information is 
sound and freshly expressed, there occur occasional 
blemishes, such as “ According to a Smithsonian 
paleontologist, three great groups of backboned 
animals have attained flight—birds, mammals, and 
peptiles.” This is self - advertisement outraging 
modesty. 

On July 7 a large gathering of chemists from 
many countries met in Darmstadt at the invitation 
of the three Societies, the Deutsche Chemische 
Gesellschaft, the Verein Deutscher Chemiker, and 
the Deutsche Bunsen - Gesellsohaft, to be present 
at the formal dedication of the national memorial 
to Liebig and Wohler at the birthplace of the former. 
Aooording to the Chemiker-Zeitung, the ancient 
house in which Liebig was born in 1803 had become 
so dilapidated in 1920 that it had to be demolished, 
but by the generosity of chemists and the chemical 
industry in Germany a replica of the original building 
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has been made. The guests were greeted by Prof. 
Berl in the Otto-Bemdt hall of the Teohnische 
Hochschule. Prof. J. F, Thorpe presented an 
address from the Chemical Society of London, and 
representatives from France, Denmark, Holland, 
Japan, Sweden, Switzerland, Spain, and Austria 
were also present. Prof. Haber delivered an oration, 
in which he eulogised Liebig's character and dwelt 
upon the influence of his great personality, his wide 
culture, his peculiar fitness for the tasks which he under¬ 
took, his experimental skill, his imaginative vision, 
and his masterly command of tho German language. 
This was followed by an appreciation by Prof. Wohl 
of Danzig, of Liebig’s great colleague Wflhler, whose 
work may be said to have paved the way for the 
development of modem biochemistry. M, Gabriel 
Bertrand, of the Pasteur Institute in Paris, also 
addressed tho delegates, who journeyed to Giessen 
on the following day to visit the Liebig museum 
there. 

In the United States the new Weights and Measures 
Bill (H.R. 7208), commonly known as the Tilson Bill, 
furnished a leading topic for discussion at the twenty- 
first National Conference on Weights and Measures, 
which was held at the Bureau of Standards, Washing¬ 
ton, during the fourth week of May. Tliis Bill, which 
aims at establishing a certain degree of Federal control 
over weighing and measuring appliances, was criticised 
by delegates representing tho American Institute of 
Weights and Measures on tho ground that it con¬ 
stitutes an insidious attempt to drive in the ‘ pro¬ 
metric ’ wedge, the thin end of which was inserted 
by the issue of the Mendenhall Order in 1893. The 
critics of the Bill regard that Order, promulgated by 
Prof. Mendenhall when Superintendent of Weights 
and Measures, as ultra vires because, having none 
but departmental authority, and notwithstanding a 
provision of the constitution which vests solely in 
Congress the power “ to fix the Standard of Weights 
and Measures,” it declared the fundamental standards 
of the country to be the metre and the kilogram, in 
place of the yard and the pound respectively, and 
defined the latter units in terms of the former. They 
also appear to look upon the Bureau, in spite of its 
present director’s disclaimer, as having pro-metric 
sympathies and aims, and they therefore wish for the 
Bill to be amended in such a way as to circumscribe 
strictly the powers of the Bureau as well as to restore 
the pre-eminence of the yard and pound as fundamental 
national standards and to preserve their absolute 
identity with those of tho British Empire. The 
amounts by which the ratio of the yard to the metre 
is found to vary on successive comparisons are, from a 
practical viewpoint, infinitesimal, but the mere fact 
that the metric units are administratively defined as 
fundamental is feared to furnish a dangerously 
specious argument for the extended use of the metric 
system , and ultimately for its legislative enforcement. 

The expedition sent by the New York Zoological 
Society to the Galapagos Islands in the spring of the 
year has returned safely with its mission fulfilled. 
Its object, under the leadership of Dr. C. H. Townsend, 
was to save alive a remnant of the giant tortoises of 
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the inlands, anti preliminary reports published in the 
New York Time* and Science show how desirable 
that action hod become. In the days of Dampier 
(1864) the tortoises were innumerable ; in later times 
seventy-nine new Bedford whalers carried off 33,000 
tortoises, an invaluable article of food, Now the 
tortoises arc* extinct on all but two or three of the 
islands in the group, and l)r. Townsend confirms the 
reports of recent visitors that the giant tortoise cannot 
long survive even there, since all the eggs and young 
are destroyed by wild dogs, pigs, cats, and rats. Once 
common throughout the islands, the tortoises arc now 
confined to mountainous regions difficult of access to 
man. The only hope of keeping the stock alive was 
to establish it in conditions where its safety and 
continuance could be assured so far as human devices 
go. Accordingly, the expedition captured 180 live 
tortoises and, having transported all in safety, it has 
placed breeding colonies of 15 to 30 individuals at 
half-a-dozen stations in tropical and sub-tropical 
Central arid North America, in the belief that at some, 
if not at all of the stations, breeding and successful 
rearing of young will take place. Since all the 
captured specimens have been numbered and 
weighed, the experiment should yield information 
as to rate of growth ami age. A dozen skeletons of 
the long-extinct tortoise of Charles Island were also 
obtained by the expedition. 

After the conferring of degrees in medicine in the 
University of Edinburgh on July 18, Prof. W. Wright 
Smith addressed the graduates on the subject of the 
place which the physician has held in the world and 
the position he is likely to occupy in the future. 
The physician’s is no longer merely the healing art; 
trend of medicine is to the prophylactic. Reference 
was made to the opinions of doctors held by various 
writers, medical and lay, and among the latter, 
Robert Louis Stevenson. Prof. Smith said, though it 
was possibly not on record that Stevenson ever medi¬ 
tated becoming a doctor, ho had it on the authority of 
his predecessor, the late Sir Isaac Bayley Balfour, that 
Stevenson began attendance on the class of zoology 
then held in tho summer term. In the practical class 
the men worked in pairs, and Stevenson and Balfour 
worked together, and the crayfish was their first 
venture. Tho u<*rk was divided on the principle that 
Balfour did the dissection while Stevenson read the 
details from the text-book. But on the morning of 
the third day, under their attentions and those of the 
summer sun, the crayfish lodged a strong protest. 
With a vivid comment thereon Stevenson departed, 
and did not again appear in the precincts of the 
Zoology Department. 

Dr. Farneul’s recent lecture to the British 
Aoademy on “ Hedonism and Art ” (London : Oxford 
University Press, 1*. net ) deserves some notice by men 
of science, because, although he does not specifically 
mention it, the question at issue touches both science 
and art. Ah wo know, they are closely connected 
activities of the mind, and in the case of art it has 
frequently been claimed that tho giving of pleasure 
is its primary object. It is this contention Uiat 
Dr. Farnell disputes and disposes of. In place of 
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the “ flowery tracks of pleasure ” he would substitute 
4< sublimity, high-souledness, nobility in sentiment 
and thought.” The conscious reaction to a work 
of art “ in the susceptible bearer or spectator ” is 
certainly not to b© called pleasure, but rather “ uplift, 
awe, admiration, consciousness of the higher value 
of a nobler world than that of our normal self, a 
world from which the true hedonist is excluded.” 
He illustrates this to good effect from many great 
works of art, especially from the poets, and his 
conclusion seems to be sound. For a full discussion, 
however, much more than a pamphlet of 19 pages is 
needed, and any mjch discussion should include the 
companion sphere of science in which similar, though 
not precisely identical, considerations would be found 
to hold good. In each sphere the true goal and the 
higher sense of achievement is reached just in so far 
as the work of science or of art enlarges and elevates 
the spiritual world in which we live. This merging 
and elevation of the individual in a greater sphere is 
the true explanation of both, the difference being, 
as Francis Bacon once put it, that in science, man 
grows by taking Nature into himself — in art he 
projects or adds himself to Nature. But Dr. Fanzell’s 
lecture deserves a careful reading and contains nothing 
contradictory t-o the wider view in which science and 
art may be seen as complementary and connected 
aspects of spiritual growth. 

The Littlehampton Nature and Archaeology Circle 
is a thriving local society of 56 rnembors, which has 
completed its fourth year of existence, and the reports 
for 1926 and 1927 that we have received show that 
much important work has been done. Exploration 
of the low cliff of brick-earth at Kingston has shown, 
by an examination of the non-marine molluscs by 
A, S. Kennard, that the lowest bed is a late pleistocene 
deposit, and it apparently deserves further exploration. 
An interesting piece of exploration has been done in 
Arundel Park, at Nanny’s Croft, where a Roman 
road appears to have led down to the River Arirn 
from settlements on the Downs, which thus were linked 
up with the trade passing up and down the river. 
The road terminates in a causeway below the river 
bank. Evidence of iron-melting was found, and 
some pounds of slag obtained. About 600 feet of 
trenching was carried out, and' many fragments 
of Roman pottery, tiles, bricks, and four ooins 
of Constantine 1., Valentian I., etc., were found, the 
date of the occupation of the site being thus approxi¬ 
mately the fourth and fifth centuries. The remains 
of bones found also indicate, according to Sir Arthur 
Keith, Roman age. There were no Saxon or Norman 
remains. The report also contains bird-notes, from 
which we note a sight of a peregrine falcon on the 
Arun, a supplementary list of local flowers, and a 
short description of the Old Manor-House at Rusting- 
ton, the frontispiece to the volume being an illustra¬ 
tion of the timber-work of the formerly concealed 
west front. 

The greater part of the inaugural address on 
“ The Impact of Science upon an old Civilisation,” 
given by Prof. F. Soddy at University College, 
Aberystwyth, in October last, has recently been 
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published by Messrs. Hendersons, 66 Charing Cross 
Road, London, as a pamphlet (price 6d.). The 
pamphlet epitomises Prof. Soddy’s views on the 
monetary system of the civilised world which he 
dealt with exhaustively in a recent volume. In his 
opinion, that system was attuned to the principle of 
soaroity upon which he alleges our civilisation is still 
based, in spite of the fact that the impact of science 
upon productive processes has made possible the easy 
satisfaction of the necessities and essentials of a 
healthy and abundant existence for a far greater 
population than the world supports to-day. The fact 
that 4 sufficiency * has not been realised he attributes 
to the persistence of an antiquated non-scientific 
orthodoxy in the spheres of economics and finance. 
“ Our [present] civilisation demands and, through its 
financial system, issues an edict,” he says, 44 that 
there shall be no production unless there is a willing 
and solvent debtor to owe for the product.” 

Society, Prof. Soddy states, befogged by the 
reiteration of the static beliefs of those steeped in the 
classical tradition, is still apparently unaware of the 
cause of present discontents, although made uncom¬ 
fortable by its symptoms, or that it is drifting rapidly 
towards the abyss. It fails to realise that the proper 
function of a monetary system is to facilitate and 
expedite the interchange of goods and services and 
not the enrichment of private usurers. Nevertheless, 
there is a quickened interest in the matters dealt with 
in Prof. Soddy’s pamphlet. There are even rumours 
of the possibility of a Royal Commission on Finance. 
If there were more scientific workers like him, pre¬ 
pared to approach the problems facing society in the 
same spirit as they approach their specialised studies, 
the civilised world might possibly be stirred from its 
complacent indifference to the urgent need for a 
critical investigation of the present, system. 

On the occasion of the annual meeting of the 
British Medical Association at Cardiff on July 20- 28, 
the Wellcome Historical Medical Museum hew pub¬ 
lished an announcement, accompanied by numerous 
illustrations, of the 44 History and Lore of Cymric 
Medicine,*’ which is to form the next addition to the 
Research Studies in Medical History issued by the 
Museum. The forthcoming work claims to be a 
trustworthy source of information for students, 
research workers, and all those interested in the 
evolution of medicine from the most primitive times. 
The book will contain a full description of ancient 
medical lore in Wales from the palieolithio period 
onwards, and will include translations of the celebrated 
medieval Welsh manuscript known as Meddyon 
Myddfai. The results of the study of the chronicles 
of epidemics from the earliest times are to be recorded, 
as well as the history of healing wells, charms, amulets, 
and talismans connected with Cymric medical lore. 
A seotion is devoted to the Cardiff medical school, with a 
biographical review of notable Welsh doctors. Members 
of the medical profession and others possessing books, 
manuscripts, and other useful information on the 
subject of the history, folklore, and legends dealt with 
in this work are requested to communicate at onco 
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with the Conservator of the Wellcome Historical 
Medical Museum, 54 Wigmore Street, W.l. 

The British Aquarists’ Association Exhibition was 
held at Trinity Hall, Great Portland Street, London, 
W.C. 1, on July 24—28. There were about 600 exhibits, 
including some very rare specimens, such as whjte 
orandos, which are the highest point in the hybridisa¬ 
tion of the fancy goldfish, the harlequin-hued shubun- 
kin, and telescopic-eyed veiltail, and grotesque black 
telescopic-eyed veiltail. There were also specimens 
of Copeina Arnoldi , the male and female of which 
leap out of the water when spawning, and the eggs 
are laid on the side of the aquarium about two or 
three inches above the surface ; after completing 
spawning, the male drives the female away, and 
splashes the eggs with water with his tail. Another 
interesting fish was the climbing African perch, which 
is able to propel itself on land by means of its pectoral 
fins in search of water in the event of drought. Other 
exhibits included the angel fish, the aristocrat of all 
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aquarium fishes, fine lizards, and Japanese tree frogs, 
which arrived from Yokohama, via Siberia, by letter 
post in a tobacco tin, and dwarf chameleons. The 4 best 
fish ’ in the exhibition was judged to be white oranda, 
owned by Dr. H. B. Jones ; and the 4 best reptile,’ 
a pair of axolotls shown by Mr. H. Whitley. A note¬ 
worthy feature of the show was the stall by Mr. Amos 
Perry, Enfield, on which were shown many beautiful 
Nymphce, and other rare plants. The pond life 
exhibits, with their minute aquatic insects and other 
creatures, also created much interest. One fish, a 
blue telescopic-eyed veiltail, was sold for £100. The 
whole arrangement of the show was to demonstrate 
that fish can be kept in aquaria, an^l will live there 
if only reasonable precautions are taken. Mr. A. W. 
Croser, the Hon. Secretary of the British Aquarists’ 
Association, 12 Winkfield Road, Wood Green, London, 
N.22, will be glad to give information on home 
aquaria, etc. 

Mn. A. Page, the chief engineer to the Central 
Electricity Board, in the course of an interesting 
paper on the eleotric transmission of power, read at 
the recent centenary conference of the Civil Engineers, 
pointed out that the ideal to be aimed at is to make 
electricity available without restriction throughout 
Great Britain. The system chosen, therefore, must 
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be extremely flexible, so as to make the supply 
trustworthy and reduce the charges to the consumer. 
Since the price of the coal used for the boilers varies 
very little in different localities, there is a wide choice 
of suitable sites for power stations. As many of 
these sites have already been developed, the problem 
resolves itself into selecting the best of them for 
association with the 1 grid/ The voltage and carrying 
capacity of the grid lines have been fixed at 132 
kilovolts and 50,000 kilowatts respectively. It is 
interesting to know that in New York and Chicago 
there is now a considerable length of line operating 
at 132 kilovolts. The conductors are of aluminium, 
with a steel core, and their size is such that there is 
little risk of brush discharge taking place even under 
the most unfavourable weather conditions. After 
a careful study of the effect of foggy salt-laden 
atmosphere on high tension insulators, it was decided 
to use suspending strings containing nine of them in 
series. Induced voltages in the line due to lightning 
flashes in the neighbourhood are very unlikely to 
flash over these strings of insulators. There is, 
however, no certain way of escaping the consequences 
of a flash striking the line directly. Methods have 
been developed for disconnecting faulty linos for 
repair without interrupting the supply. One point 
Mr. Page emphasised was that the main function of 
the grid lines was to act as interconnectors, and not 
merely for power transmission. Hence they had only 
to carry a fraction of the energy generated in Great 
Britain. The percentage energy losses in these 
mains, therefore, would be practically negligible and 
would diminish as the load developed. 

Wk are informed by Imperial Chemical Industries, 
Ltd., that Dr. F. F. Armstrong, having resigned his 
position as a director of British Dyestuffs Corporation, 
Limited, has accepted a retainer as consultant to 
Imperial Chemical Industries, Ltd. 

Mr. J. G. Pearce, director of the British Cast Iron 
Research Association, has been unanimously awarded 
by the judges the first prize of 100 guineas for a 
series of practicable proposals relating to 4 Goodwill 
in Industry.’ The competition was organised by 
the Glasgow and West of Scotland Association of 
Foremen Engineers and Draughtsmen, and the 
judges represented the three parties in industry—the 
employer, the worker, and the technical or adminis¬ 
trative officer. 

The Department of Zoology of the British Museum 
(Natural History) has received an important collection 
of mammals and birds obtained by a Franco-British 
expedition to French Judo-China under the leadership 
of M. Jean Delacour, with whom was associated 
M. Pierre Jabouille. The collection comprises 151 
mammals and 1794 birds: of these, three mammals 
and twelve birds are forms new to science and are 
therefore of considerable systematic interest. 

It is announced in Science that Thomas A. Edison, 
John J. Carty, Michael I. Pupin, Ambrose Swasey, and 
Elihu Thomson have been elected honorary members 
of the American Institute of Electrical Engineers. 
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This is the first time that any American honorary 
members have been elected. 

The Medical Press and Circular (8 Henrietta Street, 
London, W.C.2) is now issuing quarterly a “ Literary 
Number,” a feature of which is a bibliography of 
medical books published during the previous three 
months. The bibliography is comprehensive and in 
designed to cover the literature of the medical and 
allied sciences of the whole worTd. The second literary 
number was published on July II. 

The McGraw-Hill Publishing Co., Ltd., has issued 
a useful list (No. 13) of books on mathematics and 
physics, the mathematics section including advanced 
and practical or engineering mathematics. Each 
title is accompanied by a brief note on the style and 
scope of the book and a list of the chapter headings,, 
so that it is possible to judge quickly as to the suit¬ 
ability or otherwise of any book for a particular 
purpose. 

The appearance of a third edition of the illustrated 
handbook on the house-fly, by Major E. E. Austen 
(British Museum (Natural History), Economic Series 
1a, 1928; Is.), affords ample testimony to its utility. 
Although only two years have elapsed since the 
publication of the last edition, new discoveries of 
importance have been made, and with these facts in 
mind its text has been thoroughly revised. We 
commend this excellent publication to all interested 
in public health and fly suppression. It is obtainable 
through booksellers. 

The U.S. Coast and Geodetic Survey has issued, as 
Special Publication No. 139 (price 20 cents), a useful 
booklet of 78 pages entitled “ Instructions for Tide 
Observations,” by G. T. Rude. It summarises for 
field purposes the methods used by the Survey in 
obtaining tide observations, and in making the 
reductions of the tide records necessary for the 
establishment of planes of reference for reducing 
the soundings of a hydrographic survey. Being in¬ 
tended as a working manual, the methods of com¬ 
putation described are restricted to those required 
for field use, and no theoretical discussions are in¬ 
cluded. 

The Ross Institute and Hospital for Tropical 
Diseases, Putney Heath, S.W.15, has organised an 
“ Anti-Malarial Advisory Committee,” with the object 
of assisting tropical industries in carrying out practical 
measures to combat the disease. The technical 
members of the committee are Sir Malcolm Watson, 
Sir Ronald Ross, Sir William Simpson, and Sir Aldo 
Costallani, and the lay members include representatives 
of a number of rubber, cotton, gold, and other mining 
companies and associations. The anti-malaria staff 
at the Institute will be at the disposal of these com¬ 
panies for advice, and it is intended that Sir Maloolm 
Watson himself shall visit some part of the tropica 
every year for a short period. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned;— A part- 
time evening lecturer and instructor for carpentry 
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and joinery at the Acton Technical Institute—The 
Principal, Chiswick Polytechnic, Bath Road, Bedford 
Park, W.4 (Aug. 8 ), An assistant master to teach 
mechanical engineering subjects to junior technical 
pupils and evening adult students at the Redhill 
Junior Technical School—The Clerk to the Governors, 
Education Office, Municipal Buildings, Reigato 
(Aug. 8 ). A junior technical officer in an Admiralty 
Experimental Establishment the work of which con¬ 
sists mainly of design in connexion with acoustical 
and electrical apparatus — The Secretary of the 
Admiralty (O.E. Branch), Whitehall, 8 .W.I (Aug. 11 ), 
A wood workshop instructor for the Junior Tech¬ 
nical School of the Coventry Municipal Technical 
College—The Director of Education, Council House, 
Coventry (Aug. 115). A research chemist under the 
Safety in Mines Research Board, for the study of 
ionisation during gaseous explosions ~ The Under 
Secretary for Mines, Establishment Branch, Mines 
Department, Dean Stanley Street, S.W.l (Aug, 18). 
A woman demonstrator and assistant lecturer in the 
department of chemistry of the Royal Hollowaj^ 
College—The Principal, Royal Holloway College, 
Englefield Green, Surrey (Aug. 30). A physics 
graduate at the Northampton Polytechnic Institute, 
l»artly for teaching and partly for research in ophthal¬ 
mic optics—The Principal, Northampton Polytechnic 


Institute, St. John Street, E.C.l (Aug. 30). An 
assistant lecturer and demonstrator in the British 
School of Malting and Brewing and department of 
the Biochemistry of Fermentation of the University 
of Birmingham—The Secretary, University, Birming¬ 
ham (Aug. 31). Two chemists for the Meat Products 
Research Branch of the N.Z. Department of Scientific 
and Industrial Research, Wellington—The High Com¬ 
missioner for Now Zealand, 415 Strand, W.0.2 
(Sept. 8 ). A chief assistant entomologist at the 
Rothamsted Experimental Station — The Secretary, 
Rothamsted Experimental Station, Harpenden, Herts 
(Sept. 15). A lecturer in biology at the Portsmouth 
Municipal College—The Secretary, Municipal College, 
Portsmouth. A head of the mechanical engineering 
department of the Darlington Technical College— 
The Chief Education Officer, Education Office, 
Darlington. A head of tho Junior Technical Sehool 
of the Borough Polytechnic Institute™The Principal, 
Borough Polytechnic Institute, Borough Road, S.E.l. 
A principal of the North-Western Polytechnic (now 
being erected)™The Clerk to tho Governors, North- 
Western Polytechnic, 3 Temple Gardens, Temple, 
E.C.4. A laboratory assistant in the I)e{>artmerit of 
Agriculture and Forests, Khartoum The Controller, 
Sudan Government, London Office, Wellington House, 
Buckingham Gate, S.W.l. 


Our Astronomical Column, 


Magnetic Stohms and Sunspots. —Under the title 
“ Large Magnetic Storms and Large Sunspots/’ in 
Monthly Notices Royal Astron. Soc May 1928, 
W. M. H. Greaves and H. W. Newton discuss tho 
occurrence of sunspots at the time of magnetic storms 
for the 54 years 1874-1027. Magnetic disturbances 
are included for which the range in declination was 
at least 1 °, or that in H.F. or V.F. at least 300 7 . 
Sunspots of mean area 500 millionths of the sun’s 
hemisphere or greater are considered significant in a 
comparison with magnetic storms. The analysis shows 
that out of 60 magnetic storms, 36 commenced within 
4 days of the oentral meridian passage of a large spot 
(chance would give about 17 coincidences between 
spot and storm); 8 other storms commenced within 
4 days of the central meridian passage of a region 
of the sun which had previously been markedly dis¬ 
turbed ; in 7 other cases the storm was followed one 
solar rotation later (about 27 days) by tho transit of 
a large spot which had developed in the interval ; 
the remaining 9 storms occurred when neither spots 
nor faoul® were unusual. When the largest magnetic 
storms were examined (Z>£ 1 or H.F. or V.F. >500 7 ), 
it was found that 15 out of 17 storms occurred in 
conjunction with a large spot; the sixteenth storm 
took place one solar rotation after the oentral meridian 
passage of a large spot, while the seventeenth storm 
preceded by one solar rotation the oentral meridian 
passage of another large spot (see Nature, May 26, 
p, 842). These figures show that individual storms 
and individual spots are associated with each other 
more often than can be ascribed to chance, and that 
the tendency to association is greater for the largest 
storms. 

Little evidence is found of a tendenoy for these 
magnetic storms to recur one solar rotation later. 
This is not necessarily in contradiction to Maunder, 
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who found a definite tendency for magnetic disturb¬ 
ances to recur about 27 days later (Monthly Notices 
R.A.S., np. 19-22, etc. ; 1904). The present authors 
have collected data for the period 1874-1027 relating 
to smaller storms (such as were included by Maunder 
in his analysis), and a discussion of this class of 
magnetic disturbance may show a more definite 
recurrence phenomenon. 

Saturn’s Satellite Hyperion. —This satellite 
has attracted the special attention of dynamical 
astronomers owing to its large perturbations by 
Titan, and the fact that the mean motions of the 
two are nearly commensurable, in the ratio of 4 to 3. 
The Annals of Leiden Observatory, vol. 16, Part 3, 
contain a new investigation by J. Woltjer, Jun. He 
gives a revised theory, and a comparison with 
observations from 1875 to 1922; also tables for 
computing the motion as perturbed by Titan. 

The discussion affords three different determinations 
of the mass of Titan, from the motions of (1) the 
argument of libration, ( 2 ) the longitude of peri-centre, 
(3) the node. Tho values of the reciprocal of the 
mass, compared with that of Saturn, are 3086, 4080, 
and 3767 respectively ; combining these with values 
found by Brouwer, Eiohelberger, and Sam ter, he 
adopts the weighted mean 4033. This makes the 
mass of Titan 1*9 times that of our moon, but its 
density is only about half that of the moon. 

The comparison with observations brings out the 
superiority of the method of comparing one satellite 
with another, rather than with Saturn itself. The 
latter method was used up to 1887 and gave for the 
mean error of one observation values that ranged 
from I' to ; the other method was then introduced 
by Struve at Pulkovo and reduced the mean error of 
an observation to J*. 
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Research Items. 


Prehistoric Culture of the Columbia River, 
U.S.A.—In vol 73, art. 11, of the Proceedings of the 
U.S. National Museum , Mr. H. W. Krieger describes 
the results of an investigation of a prehistoric pit* 
dwelling village at Wahluke, Grant County, Washing¬ 
ton, which was undertaken as part of a general 
survey of the Columbia River area with the view of 
determining the character of the culture of its early 
inhabitants and its relation to neighbouring cultures. 
The area is of considerable importance ethnolo^ically, 
as the Saddle Mountains form a barrier dividing 
Salish from Shahaptian-speaking Indians. Geologic¬ 
ally, the formation makes it possible to determine 
without question that man could not have inhabited 
the area in pleistocene times, and that the relics of 
early man attributed to pleistocene deposits or 
associated with pleistocene faunal remains are intru¬ 
sive. The culture of the pit-house village is especially 
interesting, as indicating the exhaustive manner in 
which the inhabitants exploited the natural resources 
of the area, more particularly in the development of 
their stone culture, no less than twenty-five varieties 
of stone being enumerated, of which they made use 
in the manufacture of tools and implements. It is to 
be noted that all forms of the stone axe were lacking 
in the surface finds and among the grave offerings ; 
the inhabitants of Wahluke depended on the hafted 
discoidal stone war club, the flaked hammeretone, 
the grooved maul, and the stone wedge in its stead. 
The cemetery contained both primary and socondary 
burials, but practically no other type than that of 
ceremonial burial. A few skulls were recovered from 
among the remains. These showed artificial deforma¬ 
tion, and the occipital flattening due to the use of an 
uncovered cradle board. The frontal occipital flatten¬ 
ing was produced "by a cradle board flap similar to that 
used by Columbian Indians in historic times. 

A Theory of the Smile. —In Psyche (vol. 8 , No. 4) 
Mr. A. M. Hocart develops a theory of tho smile. 
Ho points out that the origin of the smile does not 
seem to have been satisfactorily explained by psycho¬ 
logists. Even Prof. Wm. McDougall, who explained 
the laugh as a protective reaction (Nature, vol. 67, 
1903) left the smile on one side. A search among 
other animals may furnish some clue. When a dog 
is pleased, especially when it is full of fun, it opens 
its mouth slightly, draws back the comers of the 
moutji, and bares its teeth. If one tickles it under 
the arm pits as it is lying, it is apt to draw back the 
comers of its mouth slightly without baring its tooth, 
A puppy welcomes its master with its ears cocked, a 
distinct gleam in its eyes, wagging its tail and smiling. 
As its master draws nearer, it rushes toward him and 
proceeds to chew his hand. The smile then may be 
the resultant of two opposite tendencies, the impulse 
to tear with the teeth and the impulse to suck and 
lick the object of affection. Adult man does not 
habitually bite the object of his affection, but there 
is a tendency that way which usually betrayB itself 
only in words ; in children there is a distinct tendency 
to chew affectionately. This tendency is in man 
early repressed and only breaks out into action under 
the stress of violent emotion. The parallel between 
the man's smile and the dog's is so close, that they 
may be identified, the differences being due to man’s 
more complex development. The author offers these 
suggestions in the hopo that they may stimulate 
research into the question. Darwin in his “ Ex¬ 
pression of the Emotions " related the smile to the 
expression of pleasure in sucking. 
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Death and Evolution. —In former papers Prof. 
Raymond Pearl has suggested, from statistical 
analyses, that the different organ systems, of the 
human body are not all equally capable of with¬ 
standing disease, and that the distribution of human 
mortality is associated with the evolutionary history 
of the human body. A further study suggests that 
the incidence of disease in various organ systems has 
an evolutionary significance throughout the vertebrate 
series (Quart. Rev . Biology , vol. 3, Juno 1928, p. 271). 
His animal statistics are drawn from the records of 
deaths at the Gardens of the Zoological Society of 
London for the four years 192Q-23, 4448 deaths in all. 
The predominant causes of death amongst vertebrates, 
including man, are associated with the alimentary, the 
respiratory, and the circulatory systems in the order 
named, and of these the first two are by far the most 
mortal. But whereas there is a decreasing ratio of 
alimentary fatality from reptiles to birds and from 
birds to mammals, the order is reversed in the case 
of the respiratory system. It would seem, therefore, 
that while the evolution of the respiratory system has 
made it more and more vulnerable to the attacks of 
disease, the alimentary system has gradually attained 
a greater disease-resistance. Again, if the incidence 
of deaths be tabulated according to the primary germ 
layers from which tho organs arose, it is seen that in 
all vertebrate groups, including man, tho endoderm 
series is most vulnerable, the ectoderm series least 
vulnerable. Further, whereas the ratio of deaths 
associated with ectodermal organs increases from the 
lowest to the highest vertobrate, the order is exactly 
reversed in the case of endodermal organs. Although 
the nervous system does not stand high in the 
incidence of death, it is interesting to note that in 
civilised man its vulnerability is enormously greater 
than in any other vertebrate group, the ratios, from 
100 deaths in each group, being, reptiles 0 , birds 0 * 12 , 
mammals 0-C4, man 8*91. 

Foreign Birds established in North America.— 
A summary of all the facts that can be learned about 
the introduction or transplantation of birds in North 
America has been compiled by John C. Phillips 
( U.S . Dept . Ayr. Tech. BuU. No. 61, April 1928). The 
list contains the names of a wonderful variety of birds, 
from tinamous to sparrows, but relatively few of the 
many have succeeded in forming permanent colonies. 
Some were mere escapes from captivity, which had 
little chance of survival, but even amongst the birds 
deliberately planted in the new land, for their beauty, 
their value as songsters, or their sporting qualities, 
there were many failures. Some, such as the caper¬ 
caillie, black game, and many European songbirds, 
vanished almost as soon as they were liberated; 
others nested for a season and then declined, although 
all the conditions seemed favourable for survived ; 
still others, for example, the European skylark and 
goldfinch, survived and bred for a term of years and 
then disappeared ; only a small minority of forme 
found conditions so favourable that they settled down 
and multiplied. The English house-sparrow, the 
starling, the pheasant in Massachusetts, and the 
partridge in the north-west have been extraordin¬ 
arily successful colonisers; but as a rule the first 
outburst of success is soon checked by natural 
causes, and a fresh balance is established. It has 
even happened that an alien, at one period so prolific 
as to be regarded as a pest, has entirely disappeared 
when Nature has had time to bring her opposition 
forces into line. 
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Biology op the Oyster and other Lamellx- 
branohs. —In the April number of the M.B.A. Jour¬ 
nal (N.S., 16, 2), J, H. Orton finds that shell-growth, 
fattening and breeding of Ostrea are mainly governed 
by temperature. Ho is thus able to describe three 
types of environment by reference to which most 
oyster beds may be defined. Many other aspects of 
the oyster’s internal and external economy are dis¬ 
cussed. C. Amirthalingham investigates the state 
of sexual maturity of Pecten, which undergoes changes 
having a well-defined lunar periodicity. (1 M. Yonge 
combats the view that Ostrea can absorb soluble sub¬ 
stances directly throtigh the superficial epithelium. 
He shows that the appearance of this phenomenon in 
the experiments of other workers is almost certainly 
to be attributed to the action of leucocytes liberated on 
the epitheliain 4 bleeding,’ which is liable to occur in un¬ 
favourable conditions. A. C. Stephen gives a general 
account of the biology of Trifanatenui^inCumbraebays. 

Parasitism as a Sex-determining Factor, —In 
the Official Record U.S. Department oj Agriculture 
(vol. 6, No. 43 ; 1927) is an interesting account by 
N. A. Cobb, G. Steiner, and J. R. Christie of observa¬ 
tions on the nematode Mermis subnigrcscens, a 
common parasite of grasshoppers. These became 
parasitised by swallowing the eggs of Mermis which 
hod been deposited on the food -plant of the grass¬ 
hoppers. The infective egg contains a well-developed 
worm. In thousands of observations the average 
number of wornis per infested grasshopper in Nature 
was from one to three, and always females. Females, 
in the absence of males, can produce viable eggs 
which give rise to infective larva?. Experiments 
were made to determine the dose of eggs of Mermis 
that would be fatal to the host, and for young grass¬ 
hoppers in the second instar this was found to be 
well under fifty eggs. When a slightly sublethal 
dose of eggs was given all the resulting worms were 
males ; e.g. 20 Mermis eggs were fed to a grass¬ 
hopper previously free from this parasite, and the 
resulting 19 worms were all males, whereas feeding 
with a very few eggs resulted in female worms. 
Corresponding observations on a Pseudomermis 
iu the larvae of a midge ( Chironomus ), on an Aga- 
mermis in the tea bug ( Helopeltis ), and on an Allo- 
mermis in the common ant ( Isamus niger) t showed that 
when the parasitism was high the worms were males, 
and when low were females. Between these extremes 
were gradations, the proportion of males varying 
with the severity of the parasitism. The authors con¬ 
sider that here is a case where environment i9 a sex- 
determining faotor which becomes potent not during 
the early embryology of the worm but after a well- 
developed, highly differentiated larva has been formed. 

Trichomonas hominis .— Robert Hegner (Jour. Amer. 
Med.' Assoc., 90; 1928) records experiments on 

{Trichomonas hominis from the intestine of man, on 
T. buccalis from the mouth of man, and on six 
other species from monkey, cat, rat, chicken, and frog. 
Twenty-one tubes of serum-saline-citrate medium 
were inoculated with each of the eight species of 
Trichomonas and immediately fresh blood was added, 
three drops to each of three tubes, from man, dog, 
cat, rabbit, rat, guinea-pig, and mouse, and the 
material was incubated for twenty-four houre except 
in the case of the trichomonads from the frog, which 
were examined at the end of five hours. Every 
species of trichomonad ingested red cells from each 
of the seven species of mammals; the number in¬ 
gested bv any one trichomonad varied from one to 
seven. S\ hominis from the mouth of man ingested 
the largest number of red cells; of those offered 
rat’s blood, 96 per cent had ingested one or more 
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red ceils. The data suggest that the larger the size 
of the red cell the more difficult is it for the tricho¬ 
monads to invest it. The author concludes that the 
species of Trichomonas accept red cells as food just 
as they do other food partioles (e.g. bacteria and 
organic debris) and is not to be regarded as evidence 
of pathogenicity. In another paper (Amer. Jour . 
Hyg., 8 , No. 1 ; 1928) Prof. Hegner examines the 

viability and transmission of T. hominis , which has 
no cyst stage in its life cycle and hence must pass from 
host to host in its trophozoite phase. The results 
indicate it is highly improbable that the cockroach 
ever serves as a transmitting agent, but that flies fed 
on infected material, from twenty minutes to four 
hours afterwards, deposit faeces or vomit drops con¬ 
taining living Trichomonas . 

Limiting Vital Factors in Fresh and Sea 
Water. —In an article entitled “ Die biologisohe 
Bedeutung der Salzkonzentration der Gewasser (Die 
Naturwissenschaften, Heft 14, 229 ; 1928), C. Schlieper 
gives an interesting account of some of the physical 
causes of the poverty of the fresh-water fauna com¬ 
pared with that of the sea. The importance of 
osmotic pressure is considered first, especially the 
well-known dependence of the osmotic pressure of 
the body fluids of marine invertebrates on the ex¬ 
ternal osmotic pressure. But as Beudant showed so 
long ago as 1816, many typically marine organisms 
can withstand gradual change to completely fresh¬ 
water conditions, and, therefore, osmotic pressure 
alone does not seem to be the most serious factor in 
preventing migration from the sea to the fresh water. 
By comparing the morphological differences between 
fresh-water and marine organisms, the author makes 
the suggestion that organs of respiration are more 
liighly developed under fresh-water conditions. He 
concludes that respiration itself is more difficult in 
this case, and that this is the true limiting factor 
which determines existence in fresh water and the 
sea. This factor might be due to difficulty of oxygen 
absorption or of carbon dioxide excretion. The 
quantities of oxygen dissolved in equivalent volumes 
of salt and fresh waters are not seriously different, 
and oxygen cannot, therefore, be a limiting factor. 
It is considered that the chief factor is the ease with 
which carbon dioxide can be excreted and that this 
is related to the greater bicarbonate content of sea 
as opposed to fresh water. This is an interesting 
suggestion, but physically the fresh water and marine 
environments differ so fundamentally that it seems 
impossible to ascribe their faunistic differences solely 
to a single factor such as this. The immense varia¬ 
bility of temperature, pH, etc., and the geological 
inconstancy of fresh water as opposed to the sea, 
must also be factors of prime importance. 

Cultivation of Perennial Cotton in Egypt.— 
In the most important cotton-growing countries, the 
plant has for years been cultivated almost exclusively 
as an annual. It must not be forgotten, however, 
that it is a true perennial in habit, and in almost all 
countries where it was cultivated it was originally 
treated as such. The voluminous literature on the 
subject deals almost entirely with the behaviour of 
the plant in its first year, but quite recently a contro¬ 
versy sprang up in connexion with perennial culti¬ 
vation. The majority of the authorities is against the 
practice for a variety of reasons, chief of which are 
that the quality of the fibre is held to deteriorate after 
the first year, and that plants left in the ground more 
than one year will carry insect pests over the winter, 
and so result in increased attack. In recent paper, 
Dr. Jv Templeton has brought together a mass of 
evidence relating to perennial cultivation of cotton in 
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various parts of the world, and also describes experi¬ 
mental work carried out in Egypt (Bulletin, No, 75, 
Technical and Scientific Service, Ministry of Agri¬ 
culture of Egypt). The evidence of the experiments 
as regards staple quality of first pickings is on the 
whole definitely against the theory that deterioration 
takes place after the first year. In addition, the 
‘ ratoon ’ is of a higher class than the first year cotton. 
Second-year plants cannot carry the insect pests of 
cotton in Egypt over the winter, and suffer Joss damage 
from insect pests in general than first-year plants. 
The flowering curve of the second-year plants rises 
more rapidly and reaches a maximum much earlier 
than that of the first year, thus shortening the useful 
flowering period, whioh has an important bearing oh 
the possible damage to the crop from pink boll-worms. 
The cost of cultivation is also less, no seed being 
required in the second year and no sewing, resowing, 
or thinning. Lastly, given pure seed to start with, 
the crop will remain pure longer. 

Minerals ok South Australia.— The Half-Yearly 
Mining Review, issued by the Department of Mines of 
South Australia for the half-year ending Dec. 31, 
1927, states among the general notes that a new 
geological map of the State has been printed and is 
now available. Owing to the fact that it is many 
years since a previous edition was published, the 
present map contains much new information, the 
plotting of the pre-Cambrian rocks being especially 
important, because the great majority of the mineral 
deposits of the State occur in this formation. There 
is also a short notice of the new method of geo¬ 
physical prospecting, which is to be tried out in 
Australia under an arrangement between the Empire 
Marketing Hoard and the Commonwealth Council 
for Scientific and Industrial Research. The general 
indications given by a geophysical survey and their 
limitations are clearly explained. It is shown that 
this method gives indications which can be usefully 
followed up by drilling or other methods of definite 
exploration, and the point is stressed that a geo¬ 
physical survey cannot by itself record the presence 
of any particular kind of ore, and above all cannot 
indicate the existence of rich ore until the presence 
of such ore has been actually proved by drilling. The 
most interesting feature in the statistical retumH is the 
steady increase in the production of iron ore, which 
has now reached nearly three-quarters of a million 
tons, and the value of which is rather more than half 
of that of the total mineral production of the State. 

Cathode Phenomena. — Prof. Guntherschulze 
loiiits out in the issue of the Zcitschrift fur Phyeik 
or July 4 that the usual assumption that the least 
potential at which a Geissler discharge can be main¬ 
tained on a cold cathode is independent of the pressure 
of the gas, is based upon very scanty evidence, and 
some new measurements made by him with a massive 
iron cathode shew that it is by no means always true. 
Helium, neon, argon, oxygen, and air do certainly ex¬ 
hibit a remarkable constancy of the minimum cathode 
fall in potential, although there is a small systematic 
rise for the first three gases with decrease in pressure, 
but with nitrogen and hydrogen, changes of the order 
of a hundred volts occur between, pressures of one- 
tenth of a millimetre of mercury ana five millimetres 
of mercury, and it is obviously difficult to attempt to 
correlate the discharge constants with the thermionic 
and photoelectric properties of the cathode in such 
oases. Prof, Giintherschulzo’s measurements were 
not made by the accurate but laborious method of 
exploring electrodes, but there can be little doubt 
that his results are substantially correct. 

Sound-proof Rooms. —In developing transmitters 
and apparatus for sound reproduction it is neoeasary to 
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work in a room which is practically sound-proof. For¬ 
merly the walls of rooms were deadened with hair, felt, 
and other absorbing materials, but the result was 
not good. Recent theories of sound absorption have 
shown where the old methods were unsatisfactory. In 
addition, celotex, a new building material made of 
matted vegetable fibre and commonly used for heat 
insulation, has been found to be an excellent absorber 
of sound. The sound-proof rooms of the Bell Tele¬ 
phone Laboratories of New York are described in their 
Record for June. The rooms are first made with brick 
walls four inches thick, oovered on both sides with hard 
cement plaster. This structure has a minimum ten¬ 
dency to resonate and a maximum tendency to reflect 
sound. The doors are built of two thicknesses of £-in. 
steel plate, .separated by an air space, and are fastened 
by clamps similar to those used on water-tight bulk¬ 
head doors. Inside the masonry wall, and separated 
from it by an air space, is an inner room built of wood 
and covered with celotex, separated from tho wood by 
a sheet of metal r V in. thick, inside which are four suc¬ 
cessive layers of celotex. The room is supported on as 
few wooden blocks as possible. In practice it is found 
that the smallest opening permits the passage of sound. 
Outer and inner doors, therefore, are arranged so that 
they arc clamped against cushions of rubber foam. 
To provide the necessary ventilation a labyrinthine 
duct runs to each of the rooms. Thirteen rooms have 
been constructed in this way. So far as sounds of 
fairly high frequency are concerned, they are sound 
absorbent, but sounds of low frequency are trans¬ 
mitted through the entire structure. The more nearly 
sound-proof the room is the more sensitive do listeners 
become to slight sounds. In the present state of our 
knowledge, an absolutely sound-proof room seems to 
be impracticable. 

Crystal Structure of Iodine.— Comparatively 
few of the non-metallic elements have had their crystal 
structures elucidated by X-ray analysis, although in 
the case of non-polar substances such information is 
especially interesting in connexion with the existence 
of molecules in the crystals. An investigation of the 
atomic arrangement in the iodine crystal by the Laue, 
oscillating crystal and powder methods has been 
carried out by P. M. Harms, E. Mack, and F. C, Blake, 
and is described in the Journal of the American 
Chemical. Society for June. The unit cell of the 
ordinary form of iodine has orthorhombic bipyra¬ 
mid al symmetry and was found to contain eight 
atoms. Its dimensions are a 0 ** 4-795 A., 6 0 «= 7*255 A., 
c 0 ** 9*780 A. The atoms are grouped in molecules of 
I s , the distance between the centres of the two atoms 
in one molecule being 2*70 A. 

Boric Acid Anhydride as a Drying Agient .— 1 The 
use of boric acid anhydride for the removal of water 
has occasionally been advocated, and in the Journal 
of the American Chemical Society for June, J. H. 
Walton and C. K. Rosenbaum describe an investiga¬ 
tion of its efficiency as a drying agent. The tempera¬ 
ture of dehydration of the boric acid was found to be 
an important factor, and if heated above 800° the 
product showed an induction period before the 
absorption of moisture began, indicating the probable 
formation of molecular complexes as suggested by 
Myers. .Boric oxide appears to be a more powerful 
drying agent than sulphuric acid and calcium chloride, 
but is inferior to phosphorus pentoxide and magnesium 
perchlorate. It remains efficient until the water 
content rises to about 26 per cent of its own weight* 
this amount of water corresponding approximately 
to that required for the formation of metaborio acid. 
The glassy boric acid anhydride is more easily ground 
if it is obtained granular by pouring in the fused state 
into carbon tetrachloride at 0°. 
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The Twelfth International Geographical Congress. 


rpHE twelfth International Geographical Congress, 
after several days in London devoted chiefly to 
social functions, met in Cambridge on July 17-25 
for the communication and discussion of papers. 
The president was General N, Vaoohelli, and the vice- 
presidents were General Gomez Nufiez and Prof. N. 
Yamasaki. Three commissions appointed by the 
International Geographical Union at a previous oon- 

K presented reports. These were on : (1) the 

■national map on the scale of 1 : 1,000,000 ; (2) 
rural habitation; and (3) Pliocene and Pleistocene 
terraces. The first of these has completed its work, 
but the other two have still a considerable amount of 
work to undertake, that on terraces comprising only 
a study of certain European seaboards. Another re¬ 
port presented was on internal drainage areas, which 
was accompanied by a map prepared by Prof. E. de 
Martonne and L. AufrAre. The pajiers were grouped 
into six sections. Some of the sections were very 
full, while others, notably biological geography, had 
few papers. 


In Section A (Mathematical Geography, Surveys, 
and Maps) papers were read on two important new 
atlases. The International Atlas of the Touring Club 
of Italy, described by Prof. G. Bognetti, will have 
English, French, Spanish, and German translations, 
besides the original Italian edition. The New Atlas 
of Egypt, described by Hussein Sirry Bey, has the whole 
country on the million scale and several new climatic 
and population maps. 

In Section B (Physical Geography) a number of 
papers on climatic changes included one by Prof. J. W. 
Gregory, in which lie argued that the evidence of 
physical geology and palaeontology showed that the 
climate of the earth has been remarkably stable 
throughout the past. Geology gives no evidence of a 
uniform climate over the whole earth, and the claims 
for tropical conditions in the Arctic, based on fossil 
plants, are inconsistent with the cold sea of the con¬ 
temporary marine deposits. He held that geo¬ 
graphical changes in the distribution of land are 
adequate to account for local changes in climate that 
may. have occurred. 

Prof. J. L. Myres, in a paper on the climate in 
prehistoric Greece, found evidence of considerable 
variations in temperature and humidity in the past 
from movements of peoples as deduced by ethnology, 
and changes in architecture and clothing. Prof. 
G. B. Barbour, speaking on the nature and origin 
of loess in China, said that the confusion surrounding 
the problem of the origin of loess has arisen from a 
failure to distinguish between three types of super¬ 
ficial deposit: (1) Tertiary residual clay; (2) true 
loess of middle Pleistooene, a wind-driven deposit; 
and (3) younger gravel and loess beds in process of 
formation by the action of wind and water. Only 
the finest material has been oarried from the interior 
of Asia across the frontier of China. Coarser debris 
is fixed by the vegetation of the mixed marginal 
belt. 

In a paper on the tilting of the land blocks in J apan, 
Prof. N. Yamasaki described his measurements of 
movements in the littoral province of Ecbigo on the 
coast of the Sea of Japan, where two mountain blocks 
are separated from each other by & low plain of de* 
pressian. Precise levellings were carried out in 1804 
Aftd 1927, and showed that both the blocks had sub¬ 
sided, during the interval, 2 mm. to 112 mm. The de¬ 
pression decreases from west to east until it reaches 
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its minimum near the east end of each block and then 
increases suddenly to its maximum. Thus the move¬ 
ment is a tilting with the scarp in the east. This 
scarp coincides with a pre-existing fault. 

Prof. P. Fourmarier spoke on the origin of tl$r 
hydrographic system of the Congo. This cannot be 
adequately explained as the progressive draining of 
a great basin. It is the outcome of complex tectonic 
movements beginning in Jurassic times by the eleva¬ 
tion of a ridge separating the Congo basin from that 
of the Zambezi, and later by the elevation of ground 
to the north and east of the basin, thus forcing the 
water to flow west. Com. L. Mancini explained the 
active steps that are being taken by Italians in 
oceanographical and geophysical researches in the 
Red Sea. 

In Section C (Biological Geography) the papers 
dealt mainly with zoological distribution. Prof. 
G. Negri urged the importance of further study of 
the ecology of plants and animals in mountain areas, 
and the section was in favour of a committee being 
appointed to investigate this matter and report to 
the next congress. 

Section D (Human Geography) was opened by 
Sir Halford Mackinder, who in a short address on 
the content of philosophical geography restricted the 
study to the distribution of phenomena within the 
limits of the hydrosphere, that is to say, the totality 
of waters on the earth, whether in ocean, air, clouds, 

f laciers, rivers, or percolating underground. Prof. 

1. Amor discussed some problems of the population 
of Egypt. The change from the old basin system 
of irrigation to the perennial system has made Egypt 
dependent on a single crop, cotton, and led to tnc 
necessity of importing foodstuffs. This change has 
been accompanied by a rapid increase in population, 
so great that all available land will bo occupied by 
the seventies of this century. The rate of increase 
is exceeded only by that of the United States. In 
discussing the causes of rural depopulation. Dr. S. Vore 
Pearson directed attention to the loss of nitrogenous 
fertilisers of human origin which through the intro¬ 
duction of water carriage system of sanitation are 
lost to the soil. Thus the natural fertility of the soil 
is decreased. 

In Section E (Historical Geography) there were 
a number of useful papers on the history of carto¬ 
graphy and old maps. Section F was devoted mainly 
to regional geography. One of many valuable 
papers was by Dr. K. Uchida on the distribution 
of cultivated land in Japan. The cultivated area 
of Japan proper is only about fifteen per cent of the 
country, out supports half the families. Ground 
suitable for rice supports the highest density, and 
therefore the tendency is to cultivate rice wherever 
possible. 

A lecture by H.R.H. the Duke of Apulia de¬ 
scribed his experiences in the little known Tripoli - 
tanian Sahara. An address by Dr. W. Atwood, 
of Clark University, on the place and functions of 
a graduate school of geography, outlined conditions 
of work, staff, and equipment, that showed forcibly 
how far British geography and the appreciation of 
geographical work have to go in Great Britain before 
they can roach the level of attainment in the United 
States. After the congress a number of. long-distance 
excursions took place to various parts of England and 
Wales,’ 
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Gas, Coal, and Tar Research. 


N EW research laboratories of the Gas Light and 
Coke Co. at Fulham were opened on July 26 by 
Sir Richard Threlfall; the ceremony was preceded 
by a luncheon at the Company’s head office at 
Westminster, and was followed by an exhibition of 
apparatus and methods, and by visits to the experi¬ 
mental plant. 

Like many a common word in the more primitive 
languages, the term ‘ research ’ bears a number of 
different shades of meaning according to the varying 
circumstances of its use. In its use of the term the 
Gas Light and Coke Co. intends that it shall cover 
the most careful and strictly scientific examination, 
both on a small and on an impressively large scale, 
of every phase of the production, application, and 
possibilities of their products ; further, that it shall 
include the laying of a sure foundation for the future 
conservation of our national coal supply. Generous 
as the company has been in the endowment of re¬ 
search, the new development is not philanthropic in 
its conception, except in so far as it indicates a sense 
of public responsibility. Since the company decided 
to expend considerable sums of money in re-housing 
part of its scientific staff, and providing them with 
the most modern forms of apparatus so as to facilitate 
their functions both of control and of original inquiry, 
it is to be presumed that it is convinced that thus 
course is what is generally called a 1 sound business 
proposition.’ Not only does benefit accrue to the 
company itself, and thus to its 20,000 co-partner 
employees, and to every one of its 1,250,000 customers, 
but also valuable support is rendered to the State 
in its examination, on a national basis, of similar 
problems. 

It may be said, perhaps with truth, that the 
prospect of cheap electricity is not without its influence 
on the progressive activities of the gas industry ; if 
such is the case, it is well that the margin available 
for competition between the two forms of power 
should be explored without delay. Probably the gas 
industry has yet sufficient breathing space before 
cheap electrical power becomes a serious competitor. 
Another and perhaps more immediate problem, and 
one to which the Gas Light and Coke Co. proposes 
to give closer attention in its new laboratories, is 
that of low temperature carbonisation. Briefly, the 
position, which is not uncontroversial, is as follows. 
Gas companies normally distil coal at a high tem¬ 
perature, because by so doing they obtain a high 
yield of gas of satisfactory quality ; the tar, the 
composition of wjiich is now fairly well known, yields 
valuable pure compounds useful, for example, in the 
manufacture of dyes and drugs. Moreover, the coke 
can be used for making power gas or carburetted 
water-gas, or for domestic consumption in special 
kinds of stoves. Meanwhile we oontinue to use raw 
ooal in millions of domestic hearths, polluting the 
atmosphere with foul smoke, and ignoring the fact 
that this objeotionable material proclaims the loss of 
a potential source of wealth. If, however, the ooal 
is distilled at a low temperature, a rich gas is obtained 
in smaller quantity, and the * ooke^—which still 
contains 10 per cent of volatile matter—forms a 
smokeless fuel whioh can be burned in ordinary grates. 
The tar fraction, however, differs markedly from 
ordinary tar, being much more complex, and as 
Prof. Morgan said in his paper on the subject at the 
recent Chemical Industry Conference, this material 
has been studied only since the War, Naturally, the 
new method of carbonisation has its own problems 
concerned, for example, with the type of retort, the 
caking of the fuel, and the suitability of the gas 
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for ordinary use. Such, among others, are problems 
whioh the Gas Light and Coke Co. has undertaken 
to study. 

The Luncheon. 

Nearly two hundred guests were entertained by 
the Company to luncheon. The Governor, Sir David 
Milne-Watson, who presided, said that the gas in* 
d us try was founded upon, and is carried on by means 
of, the process of high temperature carbonisation ; 
whilst the new process of low temperature carbonisa¬ 
tion needed careful investigation, the older process still 
presented many questions which invite scientific 
inquiry. One of the chief problems was that pre¬ 
sented by the tar fraction. The research laboratories 
would be separate from works control, but would be 
in close touch with that control and with practice. 
The Mayor of Fulham, Alderman W. J. Waldron, 
welcomed the improvement which had been effected, 
saying that it was clear that the company was in 
close touch with the march of progress, and that the 
country had good reason to be proud of its work. 
The company recognised the double duty of service 
to the public and consideration for its employees. 
Fulham, he declared, would probably find itself in 
the future in the centre of the struggle for supremacy 
between electricity and gas. 

Sib Richard Thrklfall’s Speech. 

During the course of his speech, Sir Richard 
Threlfall said : “ Inventions such as the use of fire 
were mad© before records were kept, but we have 
copious records of later inventions, and very likely 
the earlier ones came about in a fundamentally 
similar way, os assumed and put forward by Charles 
Lamb in his Dissertation upon Roast Pig, First 
comes the chance observation by an individual 
gifted enough to seek for its implications, then the 
attempt to reproduce the phenomena by copying the 
original apparatus, then the attempt to distinguish 
essential from unessential parts of the process leading 
to a working theory, and finally the improvement and 
simplification of the operation under guidance of the 
theory, which itself is subject to continual extension 
and improvement. . . . The early gas companies 
were kept busy for many a year in competing with 
each other, in extending their distribution system, in 
a perpetual struggle with municipal authorities and 
even with parliamentary committees, and had not 
any great margin of funds at their disposal ; more¬ 
over, their technical personnel was not, in general, 
of the highly educated speculative inventive class. 
During the prosperous days of the nineteenth century 
the gas industry, like many others, did not devote 
much time or money to work for the future,’* 

Sir Richard then proceeded to outline the cir¬ 
cumstances involved m the birth and development 
of the Department of Scientific and Industrial Re¬ 
search, with which he has continuously been associ¬ 
ated, and referred to the part it has played in finding 
properly equipped young men to carry on its in¬ 
vestigations. A I have gradually *oome to the con¬ 
clusion/’ he said, “ that there is plenty of raw material 
among the young men and women of this country, 
which only needs reasonable encouragement to form 
the personnel of a large research army. In short, 
the parents of this country must be assured that 
science as a profession is worth following from the 
financial point of view before their jsons and daughters 
will be allowed to embrace a scientific career.” 
Attention was also directed to the qualities which a 
successful laboratory director must possess, and to 
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the contrast between the facilities which are nowadays 
enjoyed in the pursuit of science and those which 
were available fifty years ago. 

The Laboratories. 

There are three principal laboratories, a conference 
room and library, and an office, together with a 
number of subsidiary laboratories—including an 
optical laboratory, a photographic dark room, and 
a thermostat room—as w«5l as rooms containing 
service plant, And store rooms. The services comprise 
high* and low-pressure gas, coal gas (as distinct from 
the mixture of coal gas and oarburetted water-gas), 
compressed air, vacuum, water, steam, and electric 
power at 220 and 2-15 volts d.o. A special workshop 
for malting experimental apparatus will be included 
in the second half of the building, to be erected later. 
No. 1 laboratory (2700 sq. ft.) is to be used exclusively 
for general chemical research ; ample space has been 
left for movable tables, and there is an adjacent 
balance-room. No. 2 laboratory, reserved for tech¬ 
nical and semi-large soale work, is being kept as free 
as possible from nxtviros. No. 3 laboratory will be 
used partly for research and partly for the chemical 
control of the operations carried out at the Fulham 
works. The products of low-temperature carbonisa¬ 
tion teste at Richmond will also be examined at 
Fulham. 

For the occasion of the visit there had been 
arranged a comprehensive display, with explanatory 
notes, of apparatus and methods which are employed 
in the research and control work. Although it is 
possible to mention only a few examples, it was 
everywhere evident that much intelligent thought 
and care had been devoted to the exhibition. In 
No. 1 laboratory were to be seen apparatus for micro- 
combustion and gas analysis, the determination of 
the vapour pressure of naphthalene, the thermal 
decomposition of methane and ethane, the sampling 
of gases, pyrometry, the analysis of coke and pitch, 
and the cracking of gas oil. In No. 2 laboratory were 
demonstrated the recovery of benzol from coal gas 
by activated carbon, the combustibility of coke, and 
refractory materials. No. 3 laboratory was devoted 
to a representation of the dehydration of gas and its 
influence on corrosion, the analysis and density of 
gas, and the tests appropriate to the analysis of gas 
oil, benzol, coal, coke, tar, ammonia, sulphur, and 
naphthalene. The basement contained various types 
of calorimeter, optical apparatus, and plant. The 
visitors were also conducted over the experimental 
gas-producing plant, where high-temperature hori¬ 
zontal retorts were in operation, together with con¬ 
densers, purifiers, sampling apparatus, speedometers, 
calorimeters, etc., an experimental tar still, and a 
Salermo low-temperature retort. 

University and Educational Intelligence. 

London. —Dr. Alexander Robertson has been ap¬ 
pointed as from Sept. 1 to the University readership in 
chemistiy tenable at East London College. From 1922 
until 1924 he was Carnegie research soholar at the 
University of Glasgow, and was awarded a Ramsay 
Memorial Fellowship but resigned in order to accept a 
Rockefeller Inemational Scienoe Fellowship for study 
at the Universities of Manchester and of Graz. Since 
1920 he has been assistant lecturer in chemistry at the 
University of Manchester. He has published papers 
in the Journal of the Chemical Society on sabmol, 
pyrvlium salts of anthooyanidin type, the synthesis of 
anthocyanins, and the syntheses of glucosides. 

The title of professor of morbid anatomy in the 
University has been conferred on Dr. G. W. de P. 
Nicholson, in respect of the part-time post held by 
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him at Guy’s Hospital Medical School. The title of 
professor of bacteriology in the University has been 
conferred on Dr. Alexander Fleming in respect of the 
part-time post held by him at St. Maiy’s Hospital 
Medical School. In 1919 and 1923 Dr. Fleming was 
Hunterian professor, and in 1928 Arris and Gale 
lecturer of the Royal College of Surgeons ; since 1920 
he has also been lecturer in bacteriology in tye 
Medical Sohool of St. Mary’s Hospital. 

In view of Mr. S. A. Courtauld’s munificent gifts for 
the Institute of Biochemistry and the Medical School 
of the Middlesex Hospital, the title of the University 
chair of biochemistry tenable there has been changod 
to “ Courtauld Chair of Biochemistry in the Univer¬ 
sity of London.” 

The following doctorates have been conferred; 
D.Sc. in chemistry on Mr. S. Guhasarkar (Imperial 
College—Royal College of Science), for a thesis en¬ 
titled “ The Influence of Groups and Associated 
Rings on the Stability of certain Hetrocyclic Ring 
Systems ” ; D.Sc. in geology on Mr. M. R. Sahni 
(Imperial College—Royal College of Science), for a 
thesis entitled u Studies in Jurassic and Cretaceous 
Terebratolids (Morphological, Evolutionary, and 
Zonal) ” ; D.Sc. in mathematics on Mr. Theodor 
Estermann (University College), for a thesis entitled 
“ (1) On the Representations of a Number as the Sum 
of Three Products ; (2) On Certain Punctions repre¬ 
sented by Dirichlet Series ; (3) On a Problem of 

Analytic Continuation ” ; D.Sc. (Engineering) on 
Mr. John Hollingworth (Imperial College^—City and 
Guilds College), for a thesis entitled " The Propaga¬ 
tion of Radio Waves ” ; D.Sc. (Engineering) on 
Mr. G. A. Hankins, for a thesis entitled “A. A study 
of the Methods used in Determining the Hardness of 
Metals. B. Experiments on tho Behaviour of Metals 
under Alternating and Repeated Stresses,” and other 
pajjers. 

Manchester. —The Council has acoepted the 
resignation of Dr. Alex. Robertson, assistant lecturer 
in ohemistry, on his appointment as reader in chemistry 
in tho East London College, University of London ; 
and also of Dr. P. W. Clutterbuck, demonstrator of 
chemical physiology, on lus election to a Beit memorial 
fellowship for medical research. 

Miss Eleanor M. Jackson has been appointed 
demonstrator in chemical physiology. 

The trustees of the Busk Studentship in Aero¬ 
nautics, founded in memory of Edward Teshmaker 
Busk, who lost his life in 1914 whilst flying an experi¬ 
mental aeroplane, have awarded the studentship for 
the year 1928-29 to Mr. J. J. Green, of the Royal 
College of Science, London. 

The A i to hi son Memorial Scholarship of the value of 
£36, open to all comers and tenable for two years in 
the full - time day course in technical optica at the 
Northampton Polytechnic Institute (London), is being 
offered. The examination will be held on Oct. 1 and 2. 
Full particulars can be obtained from the honorary 
secretary and treasurer, Mr. Henry Purser, 42 Gray’a 
Inn Road, London, W.C.l. 

The ninth series of ” Methods and Problems of 
Medical Education ” has been issued by the Rocke¬ 
feller Foundation, N.Y. It deals with institutes of 
legal medicine, and descriptions are given of the 
principal continental institutes, such as those of Paris, 
Berlin, Vienna, Cracow, Rome, and Lisbon. In 
striking contrast to the fine buildings and spaoious 
accommodation commonly provided abroad for the 
subject, Great Britain is singularly deficient in this 
respect, and is represented in the series bv the two 
relatively small departments provided at Edinburgh 
and Glasgow. 
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Calendar of Customs and Festivals. 

August 5. 

St. James’ Day (O.S.).—It lias been suggested that 
the custom of resuming the eating of oysters on this 
day is to he connected with the use of their shell in 
the small erections of shells, pebbles, and flowers 
known as 4 grottos ’ still to be seen on the pavements 
of London, for which gifts are asked by children with 
the request to 1 remember the grotto.’ These shrines 
have been attributed to the cult of St. James ; but 
from the use of the shells and the importance of the 
oyster in British culture, as indicated by early refer¬ 
ences to British pearls, it might be inferred that the 
erection of the grotto marks an ancient propitiatory 
ceremony of a water deity upon whom such an im¬ 
portant article in the early food supply as shell-fish 
was dependent. 

August 6. 

In Egypt, until recently, certain ceremonies were 
always observed at the cutting of the dams which 
released the waters of the Nile to flood the land. In 
Cairo this took place on some date between the sixth 
and the sixteenth day of August. These ceremonies 
marked the critical character of this period of the 
year for a country in which, in ancient as in modem 
times, the prosperity doponded on an adequately high 
Nile. That this was recognised from the remotest 
times is indicated by the fact that those ceremonies 
wore related to the heliacal rising of Sirius about the 
time when the river was at its lowest, and did not 
vary with the calendar, as did other religious feasts, 
which, owing to the inaccuracy of the Egyptian 
calendar even after the intercalation of jive days in 
the solar year, completely traversed a year in the so- 
called Sothic cycle of 1460 years. The high antiquity 
of the cult of Osiris, the deity associated with the 
introduction of corn into Egypt, is evident from the 
fact that at the tomb of Osiris at Philae the number 
of cups'filled daily with milk was 360, corresponding 
with the days of the year before intercalation. 

It is evident that out of a fertility cult there grew 
a conception of the marriage of Isis and Osiris sym¬ 
bolic of the fertilisation of the land by the waters of 
the Nile. It is possible that at one time this con¬ 
ception had a more material representation in the 
sacrifice of a human being to the waters of the river. 
In the ceremony as it was performed in modern Cairo, 
a dam was constructed near the entrance of an ancient 
canal, which traversed the native quarter, just before 
the waters began to rise. On the outer side of this 
was erected a truncated cone of earth on the top of 
which a few grains of maize or millet were sown. 
This was known as the ‘ bride.’ It was washed away 
by theorising waters a week or more before the dam 
was out. This would support the tradition that it 
was once the custom to throw a maiden, gaily attired, 
into the waters to secure a plentiful flow of water. 

In modern times money for which the people dive 
is thrown into the canal, and it is recorded by Seneca 
that at a place known as ‘the Veins of the Nile,’ 
near Philae, it was the custom for the priests to throw 
money and gold into the waters at a feast which took 
place at the rising of the waters. The ‘ wedding ’ of 
the Adriatic with a ring by the Doge of Venice and 
the Epiphany customs at the river-side in eastern 
Europe of the present day afford instructive parallels. 

August ii. 

St. Attract a, virgin and patroness of Killaraught, 
Co. Sligo. (Fifth or sixth century.) A saint whose 
acts (unauthenticated) afford sufficient ground for the 
conclusion that her legend enshrines a tradition of 
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some pagan goddess. Especially noteworthy are her 
foundation of a ' house of hospitality ’ at the junetion 
of seven roads; the vigour with which she cursed 
St. Connall when he refused to allow her to erect an 
oratory near his church, and her slaying of the mon¬ 
ster of Lugna, a dragon whiob was devastating the 
country of King Bee, whose troops she afterwards 
saved when pursued while on a raid, conducting them 
in the manner of Moses through the divided waters 
of a river. 

August 12 . 

St. Molaise of Laisren, patron of Innismurray, 
Co. Sligo. (Sixth century.) Beyond the record in 
the 4 Feilire ’ of Aengus, the list of Irish saints, and 
an annexed soholion that he was 4 4 the son of Declain 
of Inis Muiredaig in the north," nothing is known of 
this saint. His probably true character is that of an 
embodiment of a pagan cult. The island with which 
he is associated is colebrated in Irish legend and 
further contains a large number of remarkable anti¬ 
quarian remains. These include a statue of the saint 
himself, which, significantly enough, is believed by 
the peasantry to be the work of Goban Haor, the 
traditional master craftsman of Ireland. In addition 
there is a Htone fort or cashel of unmortared stone ; 
the oratory of St, Molaise, a primitive structure with 
walls of remarkable thickness, a 4 Church of the Men ’ 
and a 4 Church of the Women,’ surrounding the former 
being the Cemetery of the Men ’—in which no woman 
could be buried, but if she were her body was removed 
by unknown hands—a 4 Church of the Fire * of the 
fourteenth century, but thought to stand on the site 
of an earlier structure, a number of 4 hole stones ’ and 
rude font-like stone objects known as bullaune , and 
two holy wells, that of St. Molaise being covered with 
a beehive-like structure of stones. 

The Harvest. —Among primitive peoples, just as 
among the peasantry of civilised countries, the harvest 
is a time of sociability and rejoicing. Though the 
religious element may be present, it is sometimes 
unduly stressed by students primarily concerned with 
that particular aspect. An example among the 
American Indians of the south-west United States is 
the dance held in August, or so late as early September, 
by the Havosupai of Arizona, which in times of plenty 
is made the occasion of issuing invitations to the sur- 
roimding tribes of Hopi and Navajo, that they may 
share in the abundance and at the same time have 
an opportunity for trade. The feast may last for as 
much as three days and nights. 

The dancing usually takes placer towards evening 
as the day begins to cool, the earlier part being taken 
up with feasting, and on the third day with horse¬ 
racing, or in these days foot-racing, and trading. The 
children before the dance prepare a square, in the 
centre of which a pole is set up. As those who are 
to take part arrive they take up their station around 
the square, the women apart from the men. On the 
afternoon of the first day food is served out and an 
exhortation is addressed to the assembly by one of 
the chiefs. The dance, in which both women and 
men take part, circles around the chief, who stands 
in the centre facing the pole with a singer, usually, 
though not necessarily, a medicine man, who wears a 
coyote or fox skin pendent from his belt, has a broad 
band of brown paint across his eyes, and carries a 
drum. A peculiar feature of the dance is the function 
of a boy, disguised with a grotesque mask and 
grotesquely painted, whose duty it is to compel non- 
participants to join in the danoe, beating the reluc¬ 
tant with switches. He appears just before or at 
midnight. 
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Societies and Academies. 

Leningrad. 

Academy of Sciences (Comptes rendus 9 No. 2, 1928). 
—B. A. Fedorovi# : Multi-coloured sandstones of the 
Crimea. Pliocene deposits in Crimea are partly 
continental, partly marine in origin, and their fossil 
fauna presents evidence of considerable fluctuations 
in the climate of the Pliocene period.—A. Frank- 
Kamenetzky and N. Waksberg : Hydrochemical 
investigations of hot springs at Lake Baikal. Three 
hot springs studied belong to the category of thermal 
springs. In two of them the temperature of the 
water is 43-44° C., while in the third it is above 70°. 
The water is not strongly mineralised, but contains 
15-30 per cent of silicic acid.—N, Olenev : Classifica¬ 
tion and geographical distribution of Ixodoidea. 
Notes on synonymy, morphology, and distribution of 
nine species of the genus Hasmaphyaalis , including 
two new species. The distribution of Hyalomma 
syriacum is the same as that of its hosts, terrestrial 
tortoises of the genus TeMudo . A doubtful species, 
Ixodes arenicola Eichwald 1830, is probably a synonym 
of Hyalormrm cegyptium L.—N. M. Kulagin : A con¬ 
tribution to the biology of Tylenchus scandetis Schn. 
The wheat nematodes have been found recently in 
many localities of Russia, always in galls, and never 
in grain, os recorded by other authors. More than 
five thousand young nematodes were roared from one 
gall. Dried nematodes survived at temperatures up 
to 88° C., but nematodes in water died at 50°. 

Comptes rendu# , No. 3.—P. Lazarev : The applica¬ 
tion of Le Chatelier’s formula of viscosity to solutions 
of gelatine. Figures for the viscosity of gelatine 
obtained by Loeb (“ Proteins and the Theory of 
Colloidal Behaviour.” New York, 1922, p. 204) are 
in good agreement with those given by the Le 
Chatelier’s formula.—P. Lazarev : The importance of 
the curve of visual adaptation in diagnosing nervous 
diseases. The interrelationship between normal and 
weak vision may be calculated by the aid of the 
formula AJA = ES % 1 /E l S % § where E and E 1 represent 
the perceptive ability of the nervous endings, S and & lt 
the sharpness of vision in the normal and near eye 
respectively.— S. A. Jakovlev : The connexion of tno 
basin of the Baltic Sea with that of the River Volga 
during the postglacial period. A study of the geo¬ 
logical formations and of levelling data shows that the 
post-glacial basin corresponding to the Baltic Sea 
extended eastwards and included Lakes Beloozero, 
Peipus, Ladoga, Ilmen, and some others ; further 
research may show whether the basin extended right 
to the Volga.—V. N. Zvetkov : Two new species of 
gregarines from Gammaridro from Lake Baikal. 
Descriptions of Oregarina acanthogamrnari sp,n., from 
the stomach of Acanthogammarus godlevskii var. 
victori Dyb., and of Oregarina baicalensis sp.n., from 
the stomach of Pallasea brandti Dyb.—I. D. Kurbatov 
and L. I. Ignatova : The chemical composition of a 
yellow active mineral from Ferghana. A yellowish 
crystalline mineral from Ferghana exhibiting certain 
activities has been analysed quantitatively and 
proved to contain 9*74 per cent of V 8 0 4 and 28*24 per 
cent of U,O a ; its formula is CaO(UO a ),.V 8 O a , + H a O. 

Vienna. 

Academy of Sciences, May 3.—R. Weiss and 
W. Knapp; The action of phthalyl chloride on 
m-methoxy-benzoic acid and m-oresol-methyl-ether. 
—E. Splith and H. Bretschneider: The active 
components of Paraeoto bark. Synthesis of proto- 
ootorn and of methyl-proto-cotoin.—F. Hecht and 
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E. K5 r ner : The thorium content of Katanga 
pitch-blende.—E. Kdrner and F, Hecht: Contribu¬ 
tions to the method of chemical analysis of uranium 
pitch - blendes. Lead was separated electrolytic- 
ally, thorium by means of sodium subphosphate, 
uranium by hydroxylamine and chlorhydrate in 
ammoniacal solution.—A. Smekal: The conductivity 
of solid silver iodide and copper iodide and thr 
homogenation of mixtures of these two substances. 
The ions are regarded as sometimes taking part in 
the crystal lattice, sometimes free and migrating.— 
0. Sickenberg ; A siren from the Leitha chalk of the 
Burgenland.—K. Singer and O. Deutschberger: 
Contributions to the physiological and pathological 
chemistry of the brain (2). The phosphatides and 
galactosides of the petrol ether fraction of the normal 
human brain. The distribution of those substances 
through the separate sections of the brain is very 
irregular. The galactoside content is loss in the 
human than in the horse’s brain. The nitrogen 
content of the brain declines rapidly in the foetal 
but more gradually in the child’s brain.—Karl 
Singer : (3) The phosphatides and galactosides of 

the petrol ether fraction of the brain in progressive 
paralysis and in cachexy. The nitrogen content 
expressed as a percentage of the dry weight was 
deduced ; the nitrogen distribution in the petrol 
ether fraction showed a reduction of cholin nitrogen 
to about one third of normal and only traces of 
galactoaid nitrogen.—F. Lie ben and G. Ehrlich : The 
behaviour of aldol in the animal body and in fresh 
organ pulps. Aldol may be in great part consumed 
in the organism or built up to glycogen. In organ 
pulps, aldol is destroyed partly by way of p-oxy- 
butyric acid.—I. Mayr : The germination and early 
development of the mistlotoo, Loranthmt europceus. — 
K. Menger : Theory of convexity.—R. Wager : 
Prefloration formulae. 

Washington, D.C. 

National Academy of Sciences (Proc. t Vol. 14, 
No. tt, June).—Alvin B. Cardwell : The photo-electric 
and thermionic properties of iron. A narrow strip 
of electrolytic iron was suspended inside a nickel 
receiver, the whole being enclosed in a pyrex tube 
with a quartz window through which radiation from 
a quartz mercury arc could be admitted. Photo¬ 
electric sensitivity increased suddenly and decreased 
again as outgassing started ; afterwar<Ls it rose in 
abrupt steps to a maximum. For outgassed specimens, 
the variation of sensitivity with temperature is com¬ 
plex, showing changes in the neighbourhoods of 
transition temperatures ; the thermionic curve also 
shows a change near 910° C.—R. A. Millikan and 
G. Harvey Cameron : Evidence for the continuous 
creation of the common elements out of positive and 
negative electrons. (See Nature, July 21, p. 111.) 
—William Duane : The general X-radiation from 
mercury vapour. Electrons are directed at right 
angles on to a stream of mercury vapour, and the 
radiation in the line of motion of the electrons and 
at right angles to this has been examined photo¬ 
graphically and with an ionisation chamber. With 
a potential less than is required to excite the line 
spectrum, the ionisation effects show that neither 
beam is homogeneous, but both are of the same order 
of intensity per mercury atom. The experimental 
results for penetration of the radiation are in good 
accord with calculations based on the inverse square 
law for the distribution of energy in the spectrum.-— 
A. W. Simon : On the quantity of electricity dis¬ 
charged in a lightning stroke. Fromthe work of 
Norinder and of Peek, surface and volume charges 
are calculated. The potential gradient just before 
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the lightning flash is 6410 volts per cm., and the 
quantity of electricity discharged in a flash is of the 
order of 10 coulombs.—Myrl N. Davis : Secondary 
electrons from cobalt. A cobalt target was placed in. 
the path of a primary beam of electrons, and the 
secondary electrons went to a cylinder immediately 
in front of the target. The ratio of secondary to 
primary current was plotted against accelerating 
potential for different periods of outgassing and heat 
treatment, and curves whioh are considered to be 
characteristic of cobalt were obtained. Cobalt gives 
much greater secondary emission than any other metal 
yet examined.—Carl Barus : Sparks of the induction 
coil between muoronate electrons. When one of a pair 
of needle points connected with the secondary of an 
induction coil is replaced by the tube of an interfero¬ 
meter U -gauge, it is found that there is a tendency 
to reach a definite electric wind pressure just before 
nearly linear sparks pass.—Robert E. Burk and David 
C. Gillespie : The adsorption kinetics for molecules 
attached at more than one point. If a moleoule 
adsorbed on a surface is linked to more than one 
atom, desorption may not occur in one stage ; doubly 
attached molecules would oome off the surface at 
the same rate as singly attached molecules only 
in special circumstances. This may account for 
‘ differential ’ heats of adsorption, in which it is 
found that the heat evolution varies during the 
prooess of adsorption.—Robert N. Pease and Paul 
R. Chesebro : Characteristics of homogeneous, exo¬ 
thermic gas reactions. Packing the reaction tube with 
clean fragments of pyrex glass has a marked inhibitory 
effect on the oxidation of hydrogen and iso-butane, 
and on the condensation of acetylene and ethylene. In 
these reactions, the accumulation of energy in mole¬ 
cules of the product seems to lead to miniature ex¬ 
plosion waves (reaction centres), which, as they 
develop, produce a cumulative effect; the presence 
of packing limits development, the energy of the 
reaction centres being absorbed and distributed to 
the surroundings.—John W. Go wen : On the mechan¬ 
ism of chromosome behaviour in male and female 
Drosophila .—Clyde E. Keeler, Evelyn Sutcliffe, and 
E. L. Chaffee : Normal and ‘ rodless ’ retinse of the 
house mouse with respect to the electromotive foroe 
generated through stimulation by light. Moist thread 
electrodes were used, one on the cornea and the other 
in the animal’s mouth. Pigmented and albino mice 
with normal retinas gave potentials very similar to 
those obtained with frogs, rabbits, human beings, etc., 
on stimulation with light. 1 Rodless ’ animals (both 
pigmented and albino) gave no response. Hence, if 
electrical response is a necessary concomitant of 
vision, 1 rodless * eyes are blind.—G. Y. Ralnich : 
Radiation and relativity (1). An investigation from 
the special relativity point of viow of a partiole 
moving with the velocity of light, following the 
methods by which a material particle is studied.— 
Willem J. Luyten : On the absolute magnitudes of 
the Class M stars.—Joel Stebbins and C. M. Huffer : 
On the constancy of the light of red stars, with forty 
new variables of this class. 164 JW-stars have been 
compared systematically with 165 A-stare as stand¬ 
ards, using the photo-electric photometer attached 
to the 15-in. refractor at the Washburn Observatory. 
The M -stars show a tendency to variability with 
increasing redness, and also with increase of absolute 
magnitude. The very red stars may thus be termed 
the lounger stars, with an irregular output of radia¬ 
tion ; with time the variation probably keeps within 
definite limits. As these stars contract and grow 
hotter, they pass over to the steady Af-state, and then 
on to the yellow class, K .—Fran* Boas: Family 
traits as determined by heredity and environment. 
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Observations of Central European immigrants to the 
United States show that head form and other traits 
are subject to environmental influences. A method 
is developed by which the non-hereditary elements 
may be distinguished from the hereditary elements. 
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Empire Agricultural Research. 
rpHOSE engaged in agricultural research cannot 
complain that the authorities take no interest 
in their subject; in fact, attention has grown to an* 
extent that is almost embarrassing, as the official 
reports on various asjiects of agricultural research 
that have been issued in the past few months bear 
witness. We may mention the report of the first 
Imperial Agricultural Research Conference, the 
report on the Colonial Agricultural Service (itself a 
corollary to two previous reports on the same sub¬ 
ject), the Empire Marketing Board's account of its 
second year of work, and finally the Royal Com¬ 
mission on Agriculture in India, the report of which 
has been reviewed recently in our columns. 

The Imperial Agricultural Conference stressed, 
both explicitly and by inference, the essential unity 
of agricultural research throughout the Empire ; the 
differences, no matter how large they appeared on 
the surface, were of degree and not of kind. It is 
therefore particularly opportune that the Colonial 
Office and Indian reports should have appeared 
almost simultaneously, since each gives in some 
detail the organisation proposed for the efficient 
conduct and extension of research work within the 


regions in question. 

The recommendations are almost identical, and 
the significance of this is enhanced when the differ¬ 
ence in the constitution of the recommending bodies 
is considered : the Colonial Office Committee in¬ 
cluded members with expert experience in agri¬ 
cultural research, while the Indian Commission, 
owing no doubt to its extensive terms of reference, 
was composed mainly of members having general 
rather than special experience. The expert and 
the man with general training are so often in con¬ 
flict on matters of policy that the agreement in this 
case, reached independently and by consideration of 
quite independent conditions, is strong evidence 
that the recommendations are sound. 

To summarise them very briefly, an Advisory 
Council is proposed on which various interests are 
represented, with a layman of wide administrative 
experience as chairman, and two or more permanent 
officers who will be agricultural scientists of stand¬ 
ing, and deal with soils and crops, and animals 
respectively. The success of the Council’s work is 
recognised to depend very largely on the ability of 
these scientific advisers to stimulate research work, 
to suggest new activities, to co-ordinate and to pre¬ 
vent overlapping in the services and institutions 
over which the Council has advisory functions. 
Improvements are outlined in organisation, status, 
and prospects for members of the agricultural 
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services, and although the details vary widely in 
the two reports because of the difference in con¬ 
ditions, the intentions are the same : to encourage 
first-class research workers to enter the agricultural 
services, to pay them adequately, and to avoid 
so far as possible any water-tight compartments 
between different institutions and areas. 

The proposals give rise to a number of important 
points. The Colonies and India will have adequate 
organisation for research, but what of the rest of 
the Empire ? Australia is making generous pro¬ 
vision both from the Commonwealth and State 
funds; the Council of Scientific and Industrial 
Research—a body that has similar functions to the 
Department of Scientific and Industrial Research 
in Great Britain—is putting into effect a bold and 
extensive policy. Canada has had for some time an 
agricultural service that incorporates the most 
successful features of the United States’ organisa¬ 
tion. South Africa has moved forward rapidly in 
recent years, thanks to a far-sighted policy of 
scholarships that attracted the most promising of 
its young graduates in pure science. It may fairly 
be said that, except for the absence of an Advisory 
Council constituted exactly as outlined above, the 
agricultural services in these three countries follow 
in essentials the scheme contemplated by the 
Colonial Offioe Committee and the Indian Com¬ 
mission. 

This leads to the second point: is it feasible to 
extend to the whole Empire the elastic organisation 
for research contemplated for the non-self-governing 
Dependencies ? In other words, is it possible to 
have administrative machinery that would effect a 
worker’s transfer from, say, Australia to South 
Africa, or Great Britain to India, with no more 
difficulty than from Kenya to Nigeria ? It is self- 
evident that anything approaching a unified 
Empire Agricultural Service is outside the realms 
of possibility. The whole tradition and policy of 
the Empire is towards independent development 
and administration of its constituent parts. Never¬ 
theless, fundamental agricultural research cannot 
pay any tribute to political divisions. Deficiency 
diseases of animals occur in many parts of the 
Empire, while irrigation problems do not exist only 
in India. If we regard the matter from the point 
of view of the problems in fundamental research, it 
may truthfully be said that a unified agricultural 
service is already in being, and the question becomes 
resolved into the simpler and practicable one of 
ensuring that the experience and results obtained in 
any part of the Empire are available to any other 
part. 
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It is desirable to deal with this point in some 
detail. There is a natural tendency among ad¬ 
ministrators to conceive of this as a problem that 
oafi be met by an organised interchange of scientific 
papers, by supplying from a central organisation 
competent summaries of the present position in a 
given branch of agricultural research, by issuing 
full details of new experimental methods, and so off! 
Such a service would be of great value, especially to 
the man in the remote parts of the Empire, but it is 
not his main requirement. He already obtains— 
usually at his own expense^-scientific journals, and 
he probably conducts a fairly extensive private 
correspondence with other men engaged on similar 
work to his own. Although he would welcome any 
arrangement that supplied him automatically with 
scientific literature, he needs above all things the 
opportunity, at the appropriate stage in his work, 
of personal contact with investigators in his own 
subject. He may have carried his work to a point 
where it can only be completed with the resources 
or the help of some other station, or he may wish 
to discuss all his data with another worker. His 
deBire, therefore, is for study leave in its widest 
sense. The need is a universal one ; it is felt as 
much by those enjoying the resources of a well- 
equipped institution as by the isolated workers. 

Any scheme by which this personal contact could 
be secured would remove one of the greatest 
obstacles in the path of research workers. By 
virtue of their position the home authorities have 
here a special opportunity; and there are already in 
existence two methods that could be developed to 
give the desired end. These are the Imperial 
Agricultural Research Conference and that section 
of the activities of the Empire Marketing Board 
that deals with research. 

The Research Conference has met only once. 
The organisation was admittedly experimental, 
and the delegates came from all branches of the 
agricultural service. The discussions were corre¬ 
spondingly wide, ranging from research problems 
through agricultural practice to matters of pure 
administration. Although there is undoubted 
advantage in holding a joint conference for those 
concerned in these three groups, there can be no 
question that the main value to research workers 
is in meeting one another, and indulging to their 
hearts* content in the gentle pastime of picking one 
another's brains. The success of the conference, 
even in its experimental form, resulted in a de¬ 
cision to hold a second conference in five years' 
time in Australia. This is a long interval, but it has 
one advantage. It allows adequate time for the 
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careful selection of problems for discussion and for 
the governments to appoint as delegates those 
directly concerned in research on these problems. 
This was not done—indeed it could not be done— 
for the first meeting, and in some instances delegates 
from abroad were selected because they were due 
for leave in any case. It is to be hoped that for 
future conferences the home authorities will be able 
to secure the oonsent of Overseas governments to 
send the appropriate delegates. 

The second direction in which the home Govern¬ 
ment can help is thrdugh the Empire Marketing 
Hom’d. Although the Board has only been running 
a short time, it has been peculiarly effective in 
furthering basic research work both at home and 
overseas. Its Research Grants Committee has 
taken an admirably broad view of its functions, for, 
in addition to financing definite investigations, it is 
actively exploring the scheme for a chain of central 
research stations, approved in principle by both 
the Imperial Conference of 1926 and the Colonial 
Conference of 1927. It is evident that this pro¬ 
posal contains the possibility of providing some of 
the fluidity that an Empire Agricultural Service 
would give. The Board recognises that no cut-and- 
dried scheme is possible : “Its accomplishment 
must be an affair of many years and of patiently 
won experience.” An exceedingly encouraging 
sign to all concerned in research is that the Board 
is determined to create the stations around the 
research problems. There is so often a fatal 
tendency, when money is available, to build an 
elaborately equipped station, and to collect a 
staff, who are then instructed in a vague way that 
they are to begin * research.’ It is not possible to 
produoe advances in science like castings out of a 
mould. The outstanding research worker is singu¬ 
larly little affected by environmental conditions, be 
they good or bad. If he is to be used for the beat 
advantage of agriculture, some elasticity of terms of 
service is essential in order that he may get at 
grips with the problem that really interests him. A 
chain of research stations should provide the desired 
outlet for the best men, who are always few in 
number. 

We have necessarily dealt in some detail with 
problems of organisation, and it is well to stress 
once more the grave danger of over-organisation. 
Research will not give of its best within a fixed 
framework. The research worker must be free to 
change the whole plan of his research if conditions 
demand it. He is not in the least afraid to change 
horses in mid-stream—it is, in foot, the usual pre¬ 
lude to a solution of his problem. In this his work 
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differs from all forms of political administration, and 
the administrator who was foolish enough to emulate 
the research worker’s methods would achieve, not 
sucoess, but a revolution, or at least a riot. 

Finally, we would direct attention to one other 
aspect. The reports on which we have commented 
deal almost entirely with overseas agricultural re¬ 
search. Great Britain possesses, thanks to the 
Ministry of Agriculture and the Development 
Commission, a comprehensive and efficient scheme 
of agricultural research. Its members have hod 
considerable experience in the difficulties of re¬ 
search, and an encouraging degree of success in their 
efforts to advance agricultural science and practice. 
As a result their services are being sought by other 
organisations, and the exodus from the service to 
better paid posts has already begun. A steady 
movement of men to other posts is highly desirable, 
for it prevents stagnation and brings in new blood. 
If the proposed developments in the Colonial 
Empire become an accomplished fact, the demand 
on the home service for men will be greatly in¬ 
creased, and it may even reach a level that will 
seriously impair its efficiency. 

Egyptian Mathematics. 

La science dgyptienne: Varithmdtique au moyen 
empire. Par O. Gillain. Pp. xvi + 326. (Brux¬ 
elles : Reine Elisabeth, 1927.) n.p. 

ABENT sua fata libelli.” The most valu¬ 
able original document representing the 
anoient Egyptian mathematics is still the Papyrus 
Rhind in the British Museum,.. .This papyrus was 
written at some time between 17jS8 and 1580 B.o. 
by a scribe called Ahmes, Ahmesu, or Ahmose, who 
says that he copied it from an earlier document, to 
which we may assign a date as early as 1842 to 
1801 b.o. Whether it is a pupil’s notebook or 
rather (as M. Gillain suggests) a book of exercises 
put together for his own amusement by some 
amateur who was drawing upon his recollections of 
study at school, but had at hand for reference some 
manual from which he could make extracts at will, 
it contains nothing but quite elementary matter, 
and is, moreover, disfigured by mistakes which show 
that the scribe at any rate was no mathematician. 
Yet Awhile advanced works such as the Porisms of 
Euclid have perished) fate has preserved this book, 
and after some 3700 years it is still being actively 
discussed (it is true that it was only acquired by 
A. H. Rhind at Luxor in 1858 and was not pub¬ 
lished until 1874). M. Gillain’s bibliography contains 
the‘titles of between forty and fifty books or 
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memoirs dealing with Egyptian mathematics in 
general or the Rhind Papyrus in particular; and 
opinions are still sharply divided. 

In the handsome volume before us, M. Gillain, 
while noticing the other original sources (limited to 
about five, including the Moscow Papyrus not yet 
published), devotes himself mainly to an elaborate 
analysis and elucidation of the contents of the 
Rhind Papyrus. Hitherto the idea has been that 
the whole of the work in the Rhind has an empirical 
rather than a theoretical basis ; Gillain s objeot is 
to prove that the Egyptians had a good grasp of 
theory as well. He deduces from a number of 
examples of a certain type the rule on which the 
solver must have proceeded, and argues that the 
statement of the rule itself was only omitted 
because it was well known to everybody. We may 
concede that the Egyptians had a number of 
definite rules for the practical working of probloms, 
and to that extent had grasped the principles as 
well as practice ; and Gillain has performed a 
service in bringing out this fact. 

Save in a few exceptional cases of multiplication 
by 3 and 10, the Egyptian performed his multipli¬ 
cations by successive doubling. He first wrote 
down the multiplicand, and then below it, succes¬ 
sively, twice, four times, eight times, sixteen times 
it, and so on, writing 1, 2, 4, 8, 16 ... in a column 
alongside the products ; lastly, he selected powers 
of 2 which (with or without the addition of 1) 
made up the multiplier and added the correspond¬ 
ing products. This method of multiplication by 
successive doubling persisted through the centuries; 
Michael Stifel used it (1525) ; and it is still worth 
while to point out that the ‘ Russian peasant 1 
system of multiplication which came up as a 
curiosity a few years ago is only a very handy 
way of carrying out precisely the same process. 

It is characteristic of the Egyptian notation that 
they had a sign for $ but for no other fractions 
except submultiples or aliquot parts (fractions, 
such as J, ,? ii9 with unity for numerator). When, 
therefore, their calculations led to ordinary fractions 
with numerators exceeding unity, they had, before 
they could write them down, to decompose them 
into sums of submultiples; this was much facili¬ 
tated by a regular table, which is set out in the 
Rhind, giving the decomposition of all fractions 
having 2 as numerator and the odd numbers from 
3 to 99 as denominators (the scribe says “ divide 
2 by 5,” “ divide 2 by 17,” and so on). The question 
then arises, had the Egyptians any conception of 
ordinary fractions such as ? One recent writer 
(Neugebauor) apparently maintains that they had 
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not. Prof. Eric Peet, in his recent fine edition 
(1923), thinks that this by no means follows from 
the mere fact that they could not write such 
fractions ; and Gillain has now proved conclus¬ 
ively, not only that the Egyptians had a< clear 
conception of ordinary fractions (though they 
could not write them down), but that they 
thoroughly understood the operations of adding a 
number of such fractions or subtracting one from 
another by bringing them to a common denomin¬ 
ator (though the common denominator was not 
necessarily the least common multiple of the 
denominators, but might be a smaller number pro¬ 
vided that all the numerators could be expressed 
in integers with submultiples, e.g . 3J), and of multi¬ 
plying two such fractions, and finally that they 
realised that to divide by a certain fraction 
meant multiplying by that fraction turned upside 
down. 

Division was performed by means of successive 
tentative multiplications carried on until the sum 
of the partial products equals the dividend. (Inci¬ 
dentally it must be said that our division is no less 
tentative, though, with our notation, it is easier.) 
The successive multipliers are first 2 and its powers, 
and, when we have used as many of these as are 
necessary, we have to find and use fractional (e.e. 
submultiple) multipliers. It is in the course of this 
operation that it becomes clear that the Egyptian 
had a clear idea of a fraction in the more general 
sense and knew how to use it. As a simple case, 
take the division of 2 by 1£ + £. (Here the quotient 
is less than 2, so that the product by 2 does not 
appear.) The Egyptian writes : 
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It is to be observed that the Egyptian places a 
mark on the left of the particular multipliers which 
contribute to the total of the quotient; the column 
on the right shows clearly that he has reduced the 
fractions in the first five lines of the second column 
to the common denominator 144, the numbers 228, 
152, 76, 38, and 19 being the resulting nunieratoirs. 
Now it is plain that, after the partial product 
representing ot the divisor, the Egyptian con¬ 
sidered how much of the dividend (2) remained. 
For this purpose he used the numerators in the 
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third column, referring to 144 as the common 
(^nominator. Referred to the same common de¬ 
nominator, 2 represents 288 ; he therefore sub¬ 
tracted from 288 the sum of 228, 152, 76,38, and 19, 
which gives 3. Therefore T J T is the portion of the 
dividend remaining over. As J + ii* corresponds 
to he can clearly obtain ^ by dividing by 
19. He accordingly takes T \ ( th of giving . 2 J H 
in the first column. The remaining T f 4 he 
gets by doubling, thereby obtaining ^] { in the 
first column. Thus the total of the quotient is 
1 + £ + lV + T1 4 + T2P * 

The grasp of the Egyptians over the handling of 
fractions is further shown by the exceptional case 
of the division of 1 by 3£ + J. Here, instead of 
taking once, then then £, of 3J + J and bo on, in 
the usual way, so as finally to make up 3, the 
Egyptian evidently in his mind turned the expres¬ 
sion 3J +| into -Vtt by reducing to 30 as common 
denominator (he might have made the common 
denominator 15). Then he recognised that to 
divide 1 by is the same thing as to multiply 1 
by /{jV Accordingly he sets to work to find, as a 
sum of aliquot parts, the result of dividing 30 by 
106, thus : 


1 

106 

i 

53 

i 

20* 

l 

Trr« 

1 

i 

2 

l 

2 1 ■>' 

i 


Here, after arriving at 26£, he considers how to 
work up to a total of 30 in the second column. 
The deficiency is 3£. He can evidently get 1 by 
dividing the first line by 106, and then 2 and £ by 
doubling and halving respectively. The total 
quotient is thus i + ^ + T U + 212 * 

Gillain gives a satisfactory account of the prob¬ 
able method by which the Egyptians arrived at the 
various decompositions into submultiples of the 
fractions which we should write as §, \ . . . fi 2 0 . 
When he comes to the 1 hau ’ calculations, he 
finds sometimes simple division and sometimes the 
equivalent of the * rule of three ’ where others 
have seen the method of ( false hypothesis ’ only. 
He gives a thorough analysis of this set of problems 
as well as of the isolated cases of arithmetical and 
geometrical progression occurring in the Papyrus, 
and of the various problems of measuring the 
content of certain vessels, including the parallel 
case of the cylinder in the Kahun fragments. The 
book is to be recommended as a thoroughly sound 
exposition of the subject. T. L. H. 
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An Indictment of War. 

Will Civilisation Crash ? By Lt.-Comdr. the Hon. 
J. M. Kenworthy. With an Introduction tty 
H. G. Wells. Pp. 320. (London : Ernest Benn, 
Ltd., 1927.) 10s. U. net. 

N this volume by Commander Kenworthy we 
are reminded of the homicidal tendencies of 
the constituent parts of the white race, the aggre¬ 
gate effect of which, if unrestrained, must be race 
suicide and the end of the present phase of civilisa¬ 
tion. During the War, latent resources, inherent 
in civilised man’s growing dominion over natural 
forces, were only partly mobilised in the attempt 
at self-annihilation. Even so, the rapid develop¬ 
ment of the mechanical side of war, the enhanced 
efficiency of the aeroplane as a destructive agent, 
the invention of land ironclads, the almost in¬ 
credible increase in the range, accuracy, and 
mobility of the guns of the heavy artillery, and 
the use of poison gas, liberated from cylinders or 
projectiles, had given the armies in the field and 
civilian populations a foretaste of horrors to come, 
sufficient, it might be thought, to have created a 
common will for the outlawry of ordeal by battle. 

Most of us who had any experience of warfare 
thought that once it was over the peoples of the 
world—particularly the combatant nations—would 
join together in a mighty effort to repair the 
ravages of those four and a half years’ insanity, 
and with a more intense zeal and greater wisdom 
than they had misapplied science would apply the 
discoveries, the methods, and the outlook of science 
to the task of making the world more habitable 
for the human stock. We imagined that Great 
Britain was pre-eminently fitted to give the lead in 
this direction. Instead, our politicians provoked 
an orgy of emotionalism, one section of our country¬ 
men clamoured for the further punishment of the 
wretched peoples who were unfortunate enough to 
have been bom in and fought for Germany, while 
another section indulged in hysterical hero- 
worship of those peculiar individuals in our midst 
who had refused to share the common burden of 
citizenship. Statesmen of all nations pandered to 
the worst passions of the mob and disregarded the 
solemn warnings and advice of the wise. ‘ Thieves 
kitchen ’ mentality determined policy. Incalculable 
harm was done to the future peace of the world. 

The result is that Europe is now menaced by 
the existence of a multiplicity of armed camps. 
Asia is insurgent, Africa is restless—there are 
ominous murmurings in Morooco, in Abyssinia, in 
Egypt and the Sudan—and the United States of 
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America, practically self - supporting, with no 
obvious enemy, is persuaded that it must occupy 
the rdle filled by Germany before the last war, 
and threaten our naval supremacy. Instead of the 
spirit of militarism having been exorcised, it is 
now the most powerful influence in international 
relationships, and has extended to the spheres of 
industrial and social relationships in each civilised 
country. The present situation is summed up by 
Mr. II. G. Wells in a characteristic preface to this 
book : “I clung to the delusion that at the end 
of four years of stupid, clumsy, and inconclusive 
massacre and destruction, the common sense of 
mankind would say quite definitely ‘ never again' 
to any such experience, and would be prepared to 
revise its ideas of nationality, empire, loyalty, race 
competition and propagation, soundly and effect¬ 
ively as soon as it could for a moment struggle 
out of the mud and blood and reek in which it 
was entangled. . . . My mistake was in attributing 
any common sense to mankind.** 

Any survey of the greater part of Commander 
Kenworthy*s subject matter would probably be 
considered as lying outside the legitimate scope of 
this journal. Most scientific people prefer that 
their political appetites should he satisfied by 
dishes seasoned to their tastes. They, like other 
men, have their instinctive prejudices, and feel the 
same sense of irritation at having them exposed 
as irrational. In their specialised fields of science 
they could not suffer the partial or subjective 
treatment of facts, but they obstinately refuse to 
believe that domestic or international relationships 
are the concern of science, that the habit of thought 
inculcated by the study of science should influence 
their civic as well as their scientific activities. 
They would be dismayed at the suggestion that 
the International Research Council should enter 
the political arena and prepare a memorandum for 
the Great Powers setting forth in detail the effect 
of the intensive application of modem scientific 
discoveries to warfare, or the ameliorative and 
progressive effects of the proper and thorough 
application of scientific principles to the production 
and world-wide distribution of essential com¬ 
modities. The rationalisation of the world’s 
industries, the essential requirement for world 
peace, will probably eventually be accomplished 
because of science, but unless there is a remarkable 
change of attitude on the part of scientific workers, 
they will play a very minor part in the determina¬ 
tion of policy which brings it about. 

Any scientific worker, however, who takes the 
trouble to read Commander Kenworthy*s masterly 
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survey of the present world situation is certain to 
be struck by the poverty of statesmanship revealed, 
and with the need for a different kind of leadership. 
He will be constrained to ask, Who is responsible 
for the fact that the most civilised nations of the 
world are sending more time, energy, and thought 
on preparations for another war of attrition than 
they are on the development of the world’s natural 
resources ? Why is it that the governments of 
Great Britain and the United States are spending 
considerably more on naval armaments than they 
are prepared to devote to the improvement of the 
social and industrial conditions of their peoples ? 
He may reflect that Great Britain is spending 
more of the national income on scientific research 
in connexion with its fighting services than it is 
on research applied to the development of the 
potential resources and industries of the Empire : 
that it haggles over a few millions to be devoted 
to the construction of railways and roads in the 
immense tropical territories in its possession, but 
never seriously challenges greater expenditure on 
a single battleship, which in any case would be 
more useless in a future war than in the last: 
that it spends large sums on training its fighting 
leaders, but leaves the leadership of industry to 
ohance circumstance : that it makes every en¬ 
deavour to keep its fighting personnel in a state 
of efficiency, but does nothing to prevent large 
numbers of its industrial workers from losing their 
skill. 

The only answer to this indictment is that other 
nations follow the same tradition, and no one 
nation dare break with it, least of all our own: 
that the code of ethics determining individual 
relationships cannot be applied to international 
relationships. While we accept this as axiomatic, 
war remains a possibility, and “ nations cannot 
be blamed for arming themselves with all the 
resources of science and invention.’* On our part 
we must prepare the most effective devices for the 
wholesale slaughter of our enemies, particularly 
their civilian populations, because victory in the 
next war, even more so than in the last, will be 
achieved by bringing pressure to bear on the 
enemy populace. We must have command of the 
air, enormous fleets of aircraft which can be 
mobilised within a few hours to rain high explosives 
and lethal bombs on the industrial centres of 
enemy nations, to destroy their docks, railway 
centres, arsenals and aerodromes, and to cripple 
their war-vessels, including their aircraft carriers* 
As an alternative means of defenoe we must in¬ 
crease the efficiency and number of our submarines, 
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and be prepared to strew minefields about every 
enemy harbour. If we cannot exorcise the war 
spirit, we must be prepared for the adoption of 
still more appalling methods of destruction, for 
example, the liberation of disease germs : already, 
for this purpose, the systematic study of the most 
effective means of spreading pestilential diseases is 
being pursued in the laboratories of more than one 
country. Tanks and first-class battleships can be 
left out of our calculations : they would lie useless 
if the other weapons enumerated were perfected. 

Commander Kenworthy has fairly accurately 
diagnosed the causes of war between nations— 
albeit he ignores one possible cause, the facility 
with which the force of mob discontents can be 
diverted from the government responsible to other 
governments—but his prescription for the pre¬ 
vention and cure of war is even less convincing 
than his palliative, which is to make war more 
decent by the abolition of submarine warfare. 
The only road to peace, he avers, is for “ war to 
be declared a crime and be no longer recognised, 
in any way or at any time, as a legitimate method 
of settling international disputes/’ As Mr. Wells 
says in the preface, " the ending of war is a far 
more complex, laborious, and difficult task than 
mere gesticulations as this imply. A great change 
is needed in the teaching of history and the training 
of the young citizen, a substitution of a biological 
for a merely economic and political conception of 
human life, before we can begin to hope for the 
secure establishment of those world controls upon 
which alone an enduring world-peace can be 
sustained/’ A. G. Chubch. 

Theories of Capillarity. 

Kapillarittit und Oberfiachcnspannurig . Bearbeitet 
von Prof. Dr. G. Bakker. (Handbuch der Ex- 
pertmentalphysik, herausgegeben von W. Wien 
undF. Harms, Band6.) Pp. xv + 458. (Leipzig: 
Akademische Verlagsgeselischaft m.b.H., 1928.) 
44 gold marks. 

F iOF. BAKKER has made a very important 
addition to the literature of capillarity. 
The author is an authority who has spent up¬ 
wards of a quarter of a century in mathematical 
research on the theory, and in the thoroughness 
and balance with which the mathematical theories 
are treated his book is probably without an equal. 
It may well remain the standard text-book on those 
theories, such as Laplace’s, which treat the liquid 
as a oontinuum diminishing in density near the 
surface. In many other branches, also, the subject 
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is dealt with in great detail. There are good 
chapters on tho thermodynamics of surfaces, on 
the geometrical forms assumed by liquid surfaces, 
on the measurement of surface tension, and on the 
numerical results of these measurements. The 
account of the theory of the various methods of 
measurement of surface tension is probably unique 
in its fullness ; there are very few omissions, and 
those only in detail. The researches on the mole¬ 
cular structure of surface films are also given 
lucidly and thoroughly; this rapidly growing 
section, however, suffers markedly from lack of 
attention to literature more recent than 1924. It 
seems almost a pity that some kind of ‘ stop-press ’ 
notice could not here have been given to develop¬ 
ments at least as young as two years old, even if 
the bulk of the work required four years—as it 
very well might, so thorough is tho treatment— 
to bring into shape. 

Electro-capillarity is not treated, and angles of 
contact are not explained in terms of adhesions 
between solid and liquid, an explanation which 
seems to the reviewer to make them intelligible. 
The author also follows the usual practice of 
mathematical treatises of overlooking the ex¬ 
perimental fact that the contact angle can have 
any value between two widely different extremes, 
acoording to the tendency of the liquid to move 
on the surface. This variation of contact angle 
is a frictional phenomenon between solid and 
liquid, and it is so far from recondite that it 
may well be known to any intelligent child who 
watches drops of rain trickling down an ordinarily 
dirty window-pane. Its importance for the theory 
of capillarity is no less than that of friction for 
staticB ; and to neglect it experimentally must 
result—indeed has often resulted—in disaster. 
Yet its existence is seldom, if ever, even hinted at 
in the mathematical theory. 

The appearance of this book may well mark the 
end of an epoch in the theory of capillarity. Mole¬ 
cules are dominant in nearly all other branches of 
physics, and they are finding their way into capil¬ 
larity. They can probably never be fitted into the 
f classical ’ theory, for its structure will scarcely 
admit anyparticle so coarse as the molecule is known 
to be. An important mathematical operation in 
the classical theory is the application of infinitesi¬ 
mal calculus in a direction perpendicular to the 
surface, in the region of ‘ diminishing density 5 ; 
but sinoe it is practically certain that, if there is a 
diminution of density, the transition is all over in 
at xpost three molecules thickness, the physical 
meaning of this operation is very obscure. But 
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the classical theories are not alone in the field ; 
there is now another which harmonises with the 
rest of modem physics and chemistry. In 1913, 
Hardy initiated a molecular, chemical theory, and 
in 1917, Langmuir gave it definite shape. The mole¬ 
cules are in the forefront of the picture, and the 
macroscopic phenomena are explained in terms of the 
fields of force of these molecules ; moreover, these 
fields of force are shown to be identical with those 
which give riso to chemical reactions of all kinds. 

All recent developments have shown the great 
unifying power of this theory ; not only has it been 
the basis for the accumulation of a great deal of 
knowledge of the two-dimensional state of matter 
occurring in surface films, but it has shown that the 
formulae of organic chemistry really represent the 
shapes of the molecules, and it has made clear the 
relations between capillarity, organic chemistry, 
and crystallography. Beside this living, powerful 
theory, the classical £ continuum ’ theory of Laplace 
seems little more than a mathematical game. 
Though we need to keep and use the thermodyna¬ 
mics and the calculations of the manifold effects of 
surface tension—the tendency of liquids to dimin¬ 
ish to minimum area—unless the pendulum of 
physical theory makes an altogether unexpected 
swing back to continuity instead of discontinuity 
as the basis, the non-molecular Laplacian theory 
cannot contribute much to the advancement and 
unification of knowledge. 

These are criticisms of the classical theory, not 
of its presentation in this book. That could 
scarcely be bettered ; and it is well to have the 
work of the last oentury so ably put together. 
The only danger is lest possibly the reader should 
feel that the important theories of capillarity are 
somewhat apart from the rest of physics, and the 
mathematician inclined for constructive research 
should fail to realise that the molecular theory of 
capillarity is in existence, and needs his aid very 
urgently. N. K. Adam. 


Commercial Seed Production. 

Seed Production and Marketing. By Prof. Joseph 
F. Cox and George E. Starr. (The Wiley Farm 
Series.) Pp. xviii+450. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1927.) 20*. net. 

F cultural books on gardening and farming 
there are plenty, and the enthusiast is well 
provided for, whether his hobby be the growing of 
vegetables, sweet peas, roses, or choice flowers 
from seed. But the art of raising new and im- 
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proved varieties of plants, and the successful 
production of commercial seed, are subjects upon 
which comparatively little literature has ever been 
published, and the vast majority of those who 
grow or handle flowers or vegetables have little, 
if any, idea of how the different types and varieties 
originated, or how seeds of them are produced 
true to type. 

The commercial production of choice strains of 
seeds is a highly technical business, often dabbled 
in by amateurs, to their own cost, and understood 
in its various branches by really few seed-growing 
experts. It is true that many gardeners or farmers 
have at some time had experience in the saving of 
seed of one or more subjects, but to be able to 
produce good seeds, true to type and of high 
germination, of the many thousands of varieties 
listed in seedsmen’s catalogues, is a real achieve¬ 
ment, and requires long years of careful study and 
observation. Consequently, any book which will 
give the garden-loving public even a small idea 
of how all this work is done, is sure to be welcomed, 
and read with very great interest. 

The new book just issued by Prof. Cox and Mr. 
Stair is without doubt the best and most complete 
work on this subject which has been published, 
and every chapter shows a good acquaintance 
with the different methods adopted. In the raising 
of new plants, the modern method of ‘ single line ” 
selection is described in conjunction with the older 
one of 4 mass * selection, and the effects which are 
obtained by cross pollination between different 
varieties give the general reader some idea of the 
great care necessary in isolating seed crops of 
different subjects. In every branch ofr Nature 
there is a tendency towards degeneration, and an 
excellent illustration shows how skilled men have 
to walk carefully over seed crops to detect and 
remove every plant which shows any variation 
from the true and improved type. The practical 
seed grower will find many hints and much infor¬ 
mation which will be of value to him in the planting, 

‘ rogueing/ harvesting, threshing, and cleaning of 
the seed, whilst there are many articles and tables 
of value to the seed merchant. 

The book is well written and well printed, and 
although it is undoubtedly of greater value in 
America, because many of the subjects described, 
such as maize, cotton seed, soy beans* cow peas, 
squashes, peppers, tobacco, lettuces, okra, etc., 
cannot be seeded commercially in Great Britain, 
yet it is well worth a place on the bookshelf of 
anyone interested in the subject on this side of the 
water. Wai/tbr F. Gmss. 
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Our Bookshelf. 

Chemical Affinity. By L. J. Hudleston. (Mono¬ 
graphs on Inorganic and Physical Chemistry.) 
Pp. vii +138. (London ; Longmans, Green and 
Co. Ltd., 1928.) 7s. 6d. net. 

This useful little monograph has a somewhat mis¬ 
leading title. It would scaroeiy be expected that 
a boot on the subject of “Chemical Affinity,” 

E ublished in these days when so much is coming to 
ght about the nature of chemical action, would 
omit all reference to mechanism and confine itself 
solely to the discussion of the thermodynamics of 
the subject. With this limitation, however, the 
author has written a work which will fill a place in 
the teaching of the subject, and has certainly 
attained a considerable measure of success in the 
task which he set himself, namely, to show the 
practical importance for research and for modem 
industry of thermochemical methods of approach 
to chemical problems. 

After two comparatively short ohapters on 
classical thermodynamics, Lewis’s development of 
the free energy conception is fully discussed both 
in relation to the behaviour of pure substances and 
in the more difficult field of solutions. It is, in fact, 
as an exponent of Lewis’s methods that the author 
writes, but any criticism of the book on the ground 
of excessive weight given to this side of the subject 
is sufficiently rebutted by consideration of the 
demonstration of the great usefulness of Lewis’s 
treatment of the subject for practical purposes. 
The chapter which follows on tno heat theorem is 
perhaps too brief to give a student a full compre¬ 
hension of the importance of the advance made by 
Nemst. The most useful part of the book is its 
concluding chapter, in which examples of the 
application of modern thermodynamics to labora¬ 
tory and industrial problems aro worked out in 
detail by the aid of energy data which are tabulated 
in a valuable appendix. These examples will, we 
venture to think, do more to convince the student 
of the usefulness of thermodynamics than much 
disquisition. 

A few errors could profitably be corrected in a 
new edition. On p. 18, “ increased energy ” is 
an obvious slip for “ increase in the energy,” and 
in the derivation of the heat theorem d/dT of 
aTlnT is inadvertently given as alnT. It would 
also assist the ready comprehension of the chapter 
on free energy if the conceptions of heat content 
and free energy were referred to as new 4 functions ’ 
introduced by Lewis and not ‘ terms, 1 an expression 
which tends to confusion when introduced into a 
discussion plentifully adorned with equations. 


Gmelin8 Handbuch dtr anorganiachen Chemie . 
Achte vdllig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutschen Chemischen Gesell- 
sohaft. Bearbeitet von R. J. Meyer. System- 
' Ntunmer 6: Chlor. Pp. xvi + xiv + 442, (Berlin: 
Verlag Chemie G.m.b.H., 1927.) 08 gold marks. 
In the volume on chlorine the high standard of 
excellence reached in the preceding numbers is 
well maintained, the literature having been ex- 
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haustively reviewed up to June 1927. In accord¬ 
ance with the general plan of the work, the volume 
deals only with the element itself and with such 
compounds as it forms with the few elements which 
precede it in the scheme. After a brief account 
of the history and occurrence of chlorine, its 
preparation, manufacture, and physical properties 
are discussed at great length. The attack upon the 
problem of the separation of the isotopes of 
chlorine by several different methods is carefully 
recorded and an instance is quoted of an unusually 
high value found by Madame Curie for the atomic 
weight of a sample obtained from an African desert 
salt. Otherwise the remarkable constancy in the 
proportions of the isotopes affords evidence of the 
enormous antiquity of the existing ratio. Then 
follows an account of the structure of the atom, 
the dimensions of the molecule, and the various 
thermal, optical, electrical, and electrochemical 
properties, and a preliminary survey of the chemical 
behaviour of the element towards water, non- 
metals and metals, and a summary of quantitative 
methods of analysis. 

The remaining four-fifths of the volume is 
devoted to a consideration of compounds of 
chlorine. Eight diagrams aro reproduced, including 
those indicating the existence at low temperatures 
of different hydrates of hydrogen chloride and 
of perchloric acid. The chemical, physical, and 
electrochemical properties of hydrogen chloride in 
the gaseous condition and in solution in water and 
in other solvents, and of oxides, oxyacids, chlorides, 
hypochlorites, chlorites, chlorates, and perchlorates 
have been detailed and classified with meticulous 
care. Lastly, nitrogenous compounds such as 
nitrogen chloride, chlorazide, the chloramines, 
nitrosyl, and nitryl chlorides have come under 
review, and reference is also made to the single 
fluorine derivative—fluoronium perchlorate. The 
careful style of the work and the vast number of 
references to original memoirs should render the 
work of immense value to research workers. 

The Measurement of Air Flow. By E. Ower. 

Pp. vii4-199. (London: Chapman and Hall, 
Ltd., 1927.) 15*. net. 

The correct measurement of the flow of air in 
closed pipe systems as well as in the free air is of 
considerable importance, and the volume before 
us attempts the description of the various methods 
at present in use and the apparatus used, par¬ 
ticularly in reference to the motion of air along 
pipes and ducts. Theory is introduced, as in the 
chapters in which the theory of the pressure tube 
anemometer and the vane anemometer are dis¬ 
cussed, and in the chapters dealing with the flow 
through orifices, the Venturi meter and nozzles, 
but the emphasis is on the instrumental and ex¬ 
perimental aspect of the subject. Chap. iii. is a 
valuable chapter on pitot and statio tubes, the 
results of tests of various types being given. Such 
instruments only give ‘ point velocities/ but they 
are often used for determining the flow along 
fairly large mine headings, and some readers may 
be a little disappointed that no hint is given as to 
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the possibility of determining mean velocities in 
terms of certain spot readings in such cases. The 
author, however, does give curves showing the 
distribution of velocity across, and the relation 
between the mean ana axial velocity in, smooth 
circular pipes. The chapter oil the vane anemo¬ 
meter is full and complete and concludes with the 
warning that an anemometer should not bo used 
in a pipe the diameter of which is less than six 
times that of the instrument. The chapter on 
manometers describes particular^ the instruments 
used in the National Physical Laboratory and will 
be found useful to many workers. A concluding 
chapter deals with hot-wire anemometers. 

The work is clearly written and will enable many 
types of workers to obtain accurate information 
on the design and use of instruments for the 
measurement of air flow. In many works and 
laboratories it will be found useful as a book of 
reference. The bibliography will also be valuable 
to other workers. 

Culture: the Diffusion Controversy, By Prof. 
G. Elliot Smith, Prof. Bronislaw Malinowski, 
Dr. Herbert J. Spinden, Dr. A. Goldenweiser. 
(Psyche Miniatures, General Series No. 18.) 
Pp. 98. (London : Kegan Paul and Co., Ltd., 
1928.) 2#. G d, net. 

Those who wish for a concise statement of varied 
and opposing views on the ‘ diffusion ’ controversy 
cannot do better than invest in this little volume. 
Here we have the protagonists brought face to face 
within one cover. Prof. Elliot Smith opens with 
an able exposition of his views. He states the 
position, however, as' that of two flatly opposed 
schools, and regards the acceptance of culture 
contact by the opponents of his whole theory, or 
more specifically of his theory of Egyptian origins, 
as an inconsistency, and not as a recognition of 
facts. But, os Ptof. Malinowski shows in the 
contribution which follows, the opposing school 
which Prof. Elliot Smith and his colleagues attack 
is an abstraction, at any rate at the present day. 
To contest certain elements in the * diffusionist ’ 
theory is not necessarily to deny the fact of diffusion. 
Mr. H. J. Spinden follows with a sarcastically 
scornful, but humorous, survey of the various 
Schools of Romantic Anthropologists from the 
time when a knowledge of Adam and Eve and the 
Tower of Babel was sought among the American 
Indians. Prof. A. Goldenwoiser sums up judicially, 
but has difficulty in finding a single anthropologist 
who holds the view attributed to the tribe by Prof. 
Elliot Smith. 

The, Annual of the British School at Athens, No, 27, 
Session 1925-1920. Pp. x + 319 + 30 plates. 
(London: Macmillan and Co., Ltd,, 1928,) 
03*. net. 

Subscribers to the funds of the British School of 
Archaeology at Athens, and others into whose hands 
this volume will come, will regret the revised law of 
antiquities by which the activities of any one school 
or group of archaeologists have been restricted to two 
sites of excavation. We hubs the smaller * side 
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shows. 1 Not infrequently they were stimulating 
as well as illuminating. It must not be concluded 
hastily, however, that the present volume is lacking 
in matter of interest to take their place, while the 
sites chosen for excavation are worthy of the 
attention which is now concentrated on them. 

The continued excavations at Sparta in 1925-20, 
which is the chief operation of the School, are here 
described by the Director; but for the moment 
interest centres on the work of Mr. Heurtley in 
Macedonia, which is throwing a flood of light on 
the racial and cultural movement between pre¬ 
historic Greece and the areas to the north. Mr. 
Heurtley here deals with his excavations at 
Vardaroftsa, on the banks of the Vardar, which 
have revealed a local culture primarily Anatolian, 
but in one period showing traces of northern 
influence, and later on of Hellenic penetration. 

Mexico : Land, Volk und Wirtschaft. Von Prof. 
Karl Sapper. Zweite, vollstiindig neuboaxbei- 
tete Auflage der l£ Wirtschaftsgeographie von 
Mexico.” Pp. 165 + 15 Tafehi. (Wien: L. W. 
Seidel und Sohn, 1928.) 8 gold marks. 

The first edition of this book was published in 1908. 
The present issue has been completely revised in the 
light of changes in the economic condition of Mexico. 
Prof. Sapper writes of a country which he knows 
well from several visits, and he has the faculty of 
putting a great deal in a small compass, so that the 
book, though small in size, gives a comprehensive 
survey of the geography of Mexico and is in fact 
one of the most useful volumes on that country 
available. There are statistical and bibliographical 
appendices and an economic map. 

An Introduction to Chemistry : for Lower Forms of 
Secondary Schools. By J. Morris. Pp. vii +152. 
(London : Methuen and Co., Ltd., 1927.) 3*. 

Mr. Morris's book is rendered more than usually 
interesting by the historical details and short 
biographies of famous chemists which it contains. 
In this connexion it should be mentioned that 
Humphry Davy’s name is always incorrectly given, 
and that the story about phosphorus on p. 131 
should refer to Lemery and not Boyle, Mid that the 
ignition was accidental. The descriptive part is 
clearly written and does not cover too much ground, 
so that the book may be recommended as likely to 
prove both useful and interesting in junior classes. 

Mathematical Preparation for Physical Chemistry, 
By Prof. F. Daniels. (International Chemical 
Series.) Pp. x+308. (New York: McGraw- 
Hill Book Co., Lie.; London: McGraw-Hill 
Publishing Co„ Ltd., 1928.) 15*. net. 

This work should appeal to those students of 
chemistry who find particular difficulty in under¬ 
standing the elements of higher mathematics 
required in the study of physical chemistry. The 
ground covered is small, but great emphasis is laid 
on important parts, and the treatment is as ele¬ 
mentary as possible. There are good collections of 
simple examples. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Th© Combustion of Hydrocarbons: Hydroxylation 
and/or Peroxidation. 

The publication in Nature of July 7, p. 19, of 
Mr. A. 0. Egerton’s recent Royal Institution discourse 
on “ Engine Knock and Related Problems,” following 
upon Prof. H. L. Oallendar’s paper on the same sub¬ 
ject in Engineering, pp. 147-8, 182-4, and 210-2 ; 
1927) about a year ago, moves me to direct atten¬ 
tion to certain well-established facts in regard to 
hydrocarbon combustion which Heem in danger of 
l>eing overlooked in the present discussion of the 
subject. 

It may be recalled that in the course of my re¬ 
searches on the subject—chiefly during the years 
190(1 1906, but also at intervals afterwards—some 
hundreds of experiments were made upon the com¬ 
bustion of methane, ethane, propane, n- and iso - 
butanes, the corresponding olefines (i.e. ethylene and 
homologuee) and acetylene, each in admixture with 
varying proportions of oxygen, and under all condi¬ 
tions from slow combustion at 300 w to 400° C., 
through ordinary flame reactions, up to detonation, 
including high-pressure explosions. In the ‘slow 
combustion * experiments a number of intermediate 
products (chiefly aldehydes) were isolated ; moreover, 
the products obtainod when the hydrocarbons were 
exploded with defect of oxygen were shown to be 
substantially those resulting from the thermal decom¬ 
positions of alcohols and aldehydes. 

Therefore it was concluded that (i.) the slow oxida¬ 
tion of such hydrocarbons as methane, ethane, and 
ethylene essentially involves successive ‘ hydroxyla¬ 
tion * stages with evolution of heat, accompanied by 
(according to circumstances) the thermal decomposi¬ 
tion of unstable ‘ hydroxylated ’ molecules into 
simpler products, which may afterwards undergo 
further oxidation in like manner, and (ii.) although 
the same sequence of changes may not be reproduced 
exactly in flames, “ the immediate result of the initial 
oncounter between hydrocarbon and oxygen is prob¬ 
ably much the same in the two eases, namely, the 
formation of a 1 hydroxylated ’ or ‘ oxygenated ’ 
molecule. At the higher temperatures of flames, 
secondary thermal decompositions and interactions 
undoubtedly come into operation at an earlier stage, 
and play a more important rdle, than in slow com¬ 
bustion ; they do not, however, precede the onslaught 
of the oxygen upon the hydrocarbon, but arise in 
consequence of it.” 1 

For some time after discovering the intermediate 
formation of large quantities of aldehydes in the slow 
combustion of methane and ethane, I halted between 
two opinions as to whether the initial stage involved 
* hydroxylation * or the primary formation of an 
oxygenated molecule : 

(i) CH, - CH,—>- CH,. CH,. OH —^ CH,. CH(OH), 

H,6^hCH, cho 

©to. 

or (ii) CH,. CH,-* CH,. CH,0,-* H,0 

+ CH,. CHO, etc. 

* THsotrane on “ Explosive Combustion with special reference to that 
of Hydrocarbons / 1 delivered at the Royal Institution on Feb. 28,1908. 
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At first I was inclined to the latter view (see Trans. 
Cfiem. Soc., 83, 1075-6 ; 1903), supposing that the 
oxygen molecule would act as a whole ; but as the 
research proceeded, a great mass of cumulative 
evidence eventually compelled me to adopt the former. 
Nor has anything recently published shaken my 
belief that normally, and for the most part, the com¬ 
bustion process is essentially one of ‘ hydroxylation,’ 
although it may well be that, in the pre-flame period 
during the compression stroke in an engine cylinder, 
a small proportion of the initial molecular collisions 
produce an unstable peroxide, thus causing ‘ knock¬ 
ing.’ From Mr. Egerton’s recent publications 
(Aeronautical Research Committee Reports and Memor¬ 
anda, No. 1079, issued in December 1926, and his 
recent Royal Institution discourse) it is not. altogether 
clear to me whether ho considers that the whole , or 
only a party of the hydrocarbon burns through 
‘ peroxide ’ rather than by ‘ hydroxylation.’ It may 
be stated, however, that in none of my experiments 
(except one on tho slow combustion of acetylene, 
where the transient formation of a substance which 
seemed to be a polyglyeolide, nC,H 8 0 2 , was observed) 
was there any sign of initial peroxide formation. 

To summarise adequately the mass of experimental 
evidence referred to would require far more space 
than could be given here ; but it will perhaps suffice 
for me to indicate in tho following numbered para¬ 
graphs (with references to the original papers) a few 
of the more outstanding facts which must be accounted 
for by any comprehensive theory. 

(1) In 1906, J. Dmgman, working in rny laboratory, 
showed (Trans. Chem. Soc., 89, 939 ; 1906) that when 
ethane is subjected to the action of ozone at 100° C.— 
at which temperature it does not react with ordinary 
oxygen—ethyl alcohol, acetaldehyde, and acetic acid 
are all prominently formed, tho oxidation proceeding 
in successive hydroxylation stages, thus : 


CH a . CH, -* CH 3 . CH 2 . OH —> 
CH 3 .CH(OH) 8 

h^oTch/. c<”- 


CH..O 


OH 


< 01 

■No. 


(2) In our numerous * bulb experiments,’ in which 
ethane-oxygon, ethylene-oxygen, and acetylene- 
oxygen mixtures, respectively, reacted in closed 
vessels at 300° C. and pressures between about 2 and 
2-2 atmospheres, there was but little to choose be¬ 
tween tho observed rapid rates of reaction with 
hydrocarbon/oxygen ratios of 2 : 1 and 1:1, although 
in each case any excess of oxygen beyond the eaui- 
moleoular portion slowed down the rate considerably 
(Trans. Chem. Soc., 86, 693, 1637 ; 1904 ; 87, 1232 ; 
1905). 

(3) The isolation of considerable quantities of 
acetaldehyde—doubtless arising by intra-molecular 
change from the unstable vinyl alcohol CH- : CH . OH 
— from the products of the slow combustion of 
ethylene (W. A. Bone and R. V. Wheeler, Trans . 
Chem. Soc. } 86, 1653-4; 1904; also T. S. Wheeler 
and E. W. Blair, Jour. Soc. Chsm, . Ind 303T ; 1922 ; 
and 81, 87, and 415T ; 1923) accords much better 
with the 4 hydroxylation ’ than with a 1 peroxida¬ 
tion ’ view of tho process. 

(4) The persistent formation in all OUT 
experiments* (g.v*) with methane, ethane, ethylene, 
ana acetylene (in all of which formaldehyde was pro¬ 
duced intermediately) of largo quantities of carbon 
dioxide simultaneously with carbonic oxide and 
steam, in circumstances which absolutely precluded its 
arising either by the direct oxidation of carbonic 
oxide;* or by its interaction with steam, could not be 
explained except on the supposition of its having 
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arisen by tho oxidation of the intermediate formalde¬ 
hyde in 1 hydroxylation 1 stages, thus : 

H\- o^ HO v'o^ H °\c-o 




co a + H a o. 


'(5) In experinientH upon the explosive combustion 
of olefines it wan found that, whereas when any one 
of those examined is exploded with oxygen in the 


ratio C n H 2n + o 0 2 , there is no separation of carbon, and 

but little (if any) formation of steam, the products 
consisting almost entirely of carbonic oxide and oxy¬ 
gen, as though produced by the thermal decomposition 
of formaldehyde, yet with a more limited supply of 
oxygen , both carbon and steam arise simultaneously 
and in quantity (W. A. Bone and J. Drugman, Trans. 
Chem. Soc 80, 660-682 ; 1906, where the matter is 
fully discussed). Indeed, in all such cases, the facts 

compel us to regard the ratio C n H a „ + g-O a , which 

(except in the ease of ethyleno) is not the equimole- 
cular, as being critical in some deep sense. According 
to my view, it represents the stage at which, from a 
* hydroxylated ’ molecule C rt H n (0H) ri , successive ‘ for¬ 
maldehyde groups * may be eliminated and decom¬ 
posed into CO + H a (>CH . OH -> CH a O CO + H 2 ) 
without any breaking down at a less 1 hydroxylated ’ 
stage, which would (and actually does) occur, with 
simultaneous production of carbon and Hteam, when 
the oxygen-supply is reduced below tho ratio referred 
to ; and anyone carefully studying such facts with 
an open mind will, I think, realise how incompatible 
they are with a ‘ [>eroxidation ’ view of the matter. 

(6) During the course of the experiments recently 
carried out by Dr. D. T. A. Townend in my laboratory 
on the explosion of methane with up to its own 
volume of oxygen at initial pressures up to 160 atmos¬ 
pheres ( Proc,. Roy. Soc., A, 118, 637-663 ; 1927)—in 
which the l>ehaviours of mixtures 5CH 4 f 20 a , 2CH. 4- 
O a , 3CH 4 + 20 a , 4CH 4 + 30 a and CH 4 + O a on explosion 
at varying initial pressures were very thoroughly 
examined—a series of significant observations were 
made regarding the ratios of steam formation to the 
oxygen contents of the mixtures, which, while in 
accordance with the 4 hydroxylation,* would be much 
more difficult to account for by a ‘peroxidation ’ theory. 

(7) The chief difficulty confronting the ‘ hydroxy¬ 
lation* theory during the oarlier stages of our researches 
was our failure to isolate an alcohol from the inter¬ 
mediate products of the oxidation of a paraffin such 
as ethane; it diminished in weight when it was found 
(W. A. Bone and W. E. Stockings, Trans . Chem. Soc., 
85, 722-6 ; 1904) that, under the experimental condi¬ 
tions, othyl alcohol is oxidised much more rapidly 
than ethane ; and it became more and more shadowy 
as the experiments referred to in paragraphs (1) and 
(2) progressed. In a recent paper by M. Stanislas 
Landa, “ Sur la combustion lente des hydrocarbons ** 
(Comples rendus, 186, 689; 1928), the results of 

experiments are described in which the slow oxida¬ 
tion (at 280°-300° C.) of the vapours of liquid paraffin 
hydrocarbons was studied with the view to discrimin¬ 
ating between the ‘ hydroxylation * and ‘ peroxida¬ 
tion * theories respectively. After recording the 
isolation in quantity of both alcohols and aldehydes 
from tho combustion products, the author concludes 
as follows : “ D&s k present les r6sultats que j’ai 

obtenus, resumes ci-dessus, constituent la premiere 
demonstration oxp4rim©ntale de 1*exactitude de la 
ffiantere de voir de Bone sur la combustion lente des 
hydrocarbures, Mes recherches m*ont en effet permis 
d isoler et d’identifier les alcools et aldehydes aont la 
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presence indique ainsi nettement le processus do 
Voxydation.” 

In directing attention to the foregoing well-estab¬ 
lished facts, I would repeat that, while not denying 
the possibility of some small ‘ peroxide * formation 
occurring in the pre-flame period during the compres¬ 
sion stroke of a petrol-air engine, and thus causing 
‘ knocking,* I still hold that normally, and for the 
most part, the combustion process is essentially one 
of ‘hydroxylation’ and not ‘peroxidation.* Never¬ 
theless, as is said on p. 377 of Bone and Townend's 
“ Flame and Combustion in Gases,” “ The two views 
are, however, not mutually exclusive, and may 
perhaps be supplementary ; for only a very rash or 
dogmatic person would nowadays assert that every 
collision between hydrocarbon and oxygen molecules 
(or oxygen atoms) must always have precisely the 
same result as regards the particular ‘ oxygenated 1 
molecule initially produced.” William A. Bone. 

Imperial College of Science, 

London, July 17. 


Prof. Bone’s summary of the foots in support of 
the hydroxylation theory of hydrocarbon combustion 
will be appreciated by all who are interested in the 
subject. As Prof. Bone notices, 1 have not been 
explicitly in favour either of peroxidation or hydroxyla¬ 
tion. The experimental evidence does not seem to 
me to rule out either procoBs completely. Once re¬ 
action has been set going homogeneously, it may 
proceed by a variety of paths. But initially , there 
must be some process more probable than another, 
and the question is, What is that process ? Is the 
primary step to involve dissociation of the oxygen 
molecule, as seems to be demanded if the formation of 
a single OH group first occurs ? 

The main conclusion from the behaviour of anti¬ 
knocks is that a chain reaction mechanism is set up 
depending on the formation of some active product 
which propagates the chain and which is destroyed by 
the ‘ inhibitor * (and probably also by the walla of the 
vessel). Tho behaviour of 4 antiknocks * and ‘ pro- 
knocks * is somewhat, easier to understand if the first 
step in the combustion process is the incorporation of 
a sufficiently active oxygen molecule with the hydro¬ 
carbon molecule (thereby forming what may be 
termed a * temporary peroxide *), the active products 
formed by reorganisation or decomposition of the 
compound being able to continue the reaction chain. 
It might also be held that more than two active 
molecules must come together as a first step in the 
reaction prooess. That view is preferred in the case 
of hydrogen and oxygen by Hinshelwood and Gibson 
(Proc. Roy. Soc. f 119, 691 ; 1918), rather than the 
collision of a single hydrogen molecule with an 
oxygen molecule. 

Such processes as these do not involve dissociation 
of oxygen and liberation of a free oxygen atom, and 
could presumably occur more readily them processes 
involving dissociation. However, it must not be 
overlooked that the preliminary activation may not 
be simply thermal—hydrogen and oxygen, for example, 
do not readily ignite unless traces of water are present 
—and a small number of active centres (possibly 
oxygen atoms produced at the surface of the vessel) 
may be essential to initiate the reaction, as Semenoff 
concludes in the case of the oxidation of phosphorus 
(%eit.f. phys.t 46, 109; 1927). Further work is needed 
to elucidate the nature of these initial happenings for 
the hydrocarbons, but the subsequent consequences, it 
seems to me, are largely oovered by the hydroxylation 
theory and the work which Prof, Bone did in the first 
years of the century. A. Egebton. 

Clarendon Laboratory, Oxford. 
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The Titanium Oxide Bands. 

The fine structure analysis of the blue-green 
titanium bands* started nearly two years ago (see 
Phya. Rev., 29, 212 ; 1927, abstract 26), has now 
reached the point where it is possible to draw certain 
definite conclusions regarding the molecule responsible 
for the radiation of those bands. These conclusions 
are baaed on a complete verification of the combina¬ 
tion principle, using some 1500 lines measured in the 
three bands 0-0, 1-0, and 0-1 (W 5167, 4955, and 
5448). 

Each band consists of three R and three P brandies. 
These six series are nearly, but not exactly, parallel, 
so that they are continually crossing and re-crossing 
one another. Duo to this fact, almost a majority of 
all measured lines are blends, and this has made both 
the empirical and the theoretical analysis unusually 
difficult. Good values for tho triple origin have not 
as yet been obtained, but the three heads of the 0-0 band 
lie at approximately 19349, 19347, and 19340 cm. 1 . 
These will be denoted as the a , b, and c heads respect¬ 
ively. In the case of the and R a branches, the 
resulting rotational energy functions fulfil quantita¬ 
tively the expected relations between rotational and 
vibrational energy constants, and accordingly one 
can obtain from these functions very trustworthy 
values of the moment of inertia. The functions 
for the other two members of the triplet ex¬ 
hibit small positive and negative deviations re¬ 
spectively from the expected theoretical relations, 
and these deviations have not yet been satisfactorily 
explained. 

There is no doubt that this band system is due 
to an oxide of titanium, and our earlier vibrational 
analysis (loc. cit.) showed that it is due to a diatomic 
molecule. The new additional fact that the individual 
bands have a triplet structure is practically certain 
proof that they are due to a molecule with an even 
number of electrons. Henoe they must be due to 
neutral TiO rather than to TiO + . 

It is not possible to carry any of the series within 
about twenty lines of the origin, duo to the close 
spacing and overlapping of all series in that region. 
Hence one cannot say definitely that no Q branches 
are present. But if they occur, they must be very 
short and weak. It is therefore very probable that 
these bands are due to a ®P - 8 P transition (like tho 
Swan bands), rather than to *P - *8, or 8 P - l S. If 
TiO is similar to CO, the normal level should be l 8 f 
and on that assumption tho lower lovol of these 
titanium bands is an excited level of the TiO 
moleoule. 

The values of the moments of inertia for tho 
upper and lower levels are (56-76 ± 0*03) x 10 -40 and 
(51*87 ± 0*03) x 10“ 40 respectively, corresponding to 
a nuclear separation (r 0 ) of 1*694 x 10 -8 cm. and 
1*619 x 10' 8 cm. The values of r 0 are approximately 
the same as those found for AlO, and are some 15 
>er cent smaller than had been anticipated for TiO, 
rom a study of the constants of other similar mole¬ 
cules. Henoe the TiO moleoule seems to be especially 
firmly bound. 

The two band systems of possibly major import¬ 
ance in astrophysics are the Swan bands, found in 
R' and iV-type stars, and the titanium bands, found 
in M -type stare. The great preponderance of evidence 
is now that the Swan bands are due to a 8 F - *P 
transition in the neutral C, molecule, while the above 
facts indicate that the blue-green titanium bands are 
due to a *P - >P transition in the neutral TiO mole¬ 
cule. These two band systems, as is well known, 
never oocur together in stellar spectra, a fact usually 
explained by assuming that one carrier exists in a . 
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reducing atmosphere, and the other in an oxidising 
atmosphere. ITie above conclusions are in agree¬ 
ment with this assumption, A. Christy. 

R. T. Birgk. 

University of California, 

July 7. 


Two Lecture Demonstrations In Physics. 

(1) Two conducting wires or rods about five feet 

in length are stretched in a wedge shape, the gap 
being one-half inch at tho bottom and three-quarters 
of an inch at the top. The upper throe feet of the 
wires are covered witn a glass tube. It 
is well known that if ari induction coil 
is connected to the two wires, the re¬ 
sultant sparks will be carried up tho 
wires by the rising ions; hence the spark 
will seem to climb the wires. When 
the spark reaches the top of the glass 
tube, tho ions go out of the end, so 
that the spark begins again at the 
bottom. If now the top of the glass 
tube is tightly corked, tno spark when 
it enters the tube will travel more 
slowly than along the lower part of the 
wires, and when it reaohes tne cork, a 
layer of ions will stay there, so that 
the spark, instead of returning to the l. 

bottom, will remain just under the 

cork. With the cork removed, an air blast down the 
tube will either prevent the spark from climbing or 
will blow it down the wires. 

(2) Gray, in his book “Gyrostatics and Rotational 
Motion,” has described a top which whon rocked will 
walk in one direction along two parallel wires. When 
the top reaches the end of the wires, it is necessary 
to slide it back to its first position. If, however, the 
top is unbalanced witli a small mass Af, there will be 
an average upward force during each half revolution 
of the top of value 2Mv*lwr. This will lessen the 



friction between the wires and the top, so that the 
top will slide backwards on the wires, provided the 
wires are exactly horizontal. We have shown before 
that the top will walk down a pair of inclined wires, 
since friotion on the wires will start and stop pre¬ 
cession. Therefore a top may be rigged up on 
inclined wires as shown in Fig. 2. With the spring 
extended so that C is well above B t the Ion will walk 
from O to B. With the spring depressed so that C 
is slightly below B, the unbalanced top will slide back 

f2 
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from B to C. The Hurst gyroscopic tops which we 
use are always slightly out of kinetic balance, so that 
no moss need W added to produce the backward 
movement, H* C. Colwell. 

M. C. Holmes. 

Department of Physios, 

West Virginia University. 


Brown Coloration in Interrenal Cell Tissue. 

In a histological investigation of the interrenal of 
the rav (A*, clarata ), it haH been found that while the 
majority of the glands examined correspond to the 
usual description of an ochre-yellow body, a minority 
show a brown coloration apparently due to melanin 
pigment. In the yellow glands the lipin has been 
found to be confined to the cells of the lobules which 
compose the organ, but in the brown glands a con¬ 
siderable proportion of the lipin lies in the interlobular 
blood-spaces. The photomicrograph (Fig. 1) t aken 



Flo, I,—Interrenal thwui* of H. einrafa.^ m x 500. 


from a gland prepared by Marchis’ method shows this 
quite clearly. The black masses of osmicatcd lipin. 
obviously lie between the lobules. The appearances 
suggest very strongly that the brown glands when 
fixed were actively secreting lipin into the blood. 
The relation between lipin secretion and melanin 
formation is probably significant. 

The results obtained confirm earlier work done on 
the rabbit during 1020 at the Physiology Department 
of the University of Aberdeen. 

A demonstration of the work is being arranged for 
the meeting of the Society for experimental Biology 
at Clasgow in Sen tern her, and a full account is in 
preparation for publication. 

Allan Fraser, 

The Laboratory, 

Citadel Hill, Plymouth, 

July 13/ 


The Origin and Progress of Mankind. 

In the article under the above title in Nature of 
.July 21, I am accused by the writer “J. K.” of 
“ ignoring a broad biological principle,” presumably 
because 1 was careful not to confuse the principle of 
** convergent evolution” with wild theories of 
“ spontaneous generation.” Yet in the very next 
sentence the author of the admonition somewhat 
inconsequent I y adds : “The final scientific criterion 
must be k Prove all things.' ” 
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I had hoped that by dealing in my Huxley Memorial 
Lecture with the history of biological and ethnological 
theories I might exorcise suoh elements of confusion. 
For I made it clear that the ethnological dogma of the 
“ independent development of culture ” wets utterly 
different from the biological principle of convergence, 
and was in fact a survival of the pre-Newtonian type of 
scholasticism, which led men astray precisely because 
it did not insist upon the principle ” Prove all things.” 

0. Elliot Smith. 

University College, 

1 ,ondon. 


There is no analogy between the idea that in 
similar circumstances similar customs and inventions 
may have arisen and the discredited biological theory 
of spontaneous generation, for at whatever stage of 
human development different communities, as they 
are known to us, may have loft the main stock, they 
alroady had behind them a vast background of 
common experiences, of mental and social development, 
the basis of their further progress, (Granted that as 
an otlmological dogma the similarity theory has been 
a bad master, there seems to bo no reason why in its 
proper place it should not be a good servant, and our 
protest was against the clanger of treating as non¬ 
existent the common background of humanity arid all 
that it implies. J. K. 


The Instability of a Single Vortex-Row. 

It was shown by von Ktirman in a well-known paper 
that a single row of vortices equally spaced and all 
rotating in the same sense is unstable ; but the con¬ 
strue live consequences of this result seem to have 
received less attention than the destructive ones. It 
is shown that a disturbance of the pattern increases 
with time like eM ; \ is greatest when the displace¬ 
ments of consecutive vortices are equal and opposite 
(Lamb, “ Hydrodynamics,” 5th edition, p. 209, equa¬ 
tion 12). Hence the type of disturbance that develops 
most rapidly is one that tends to separate the row into 
two rows, consecutive vorticos going into different 
rows, 

Now when a stream is obstructed by an obstacle 
projecting into it, the free stream line at the edge of 
the wake degenerates into a row of eddies all of the 
same sense, and this can be seen to separate in the 
way just indicated. Some of the eddies are deviated 



^ r\ EDDIES DEFLECTED 
Q INTO MAIN STREAM 


MAIN _ 
STREAM 


EDDIES DEFLECTED 
INTO WAKE 


REVERSE CURRENT 


Fig. i. 


into the main stream and swept away in it, while the 
others enter the dead water, where they produce a 
circulation with a reverse current near the boundary 
(Fig. I). The reverse current often noticed behind the 
wind screen of a motor car, behind an obstaoleat the 
edge of a stream, or on the lee side of a hill, is thus 
qualitatively explicable. 

Harold Jeffreys. 

St. John's College, 

Cambridge. 
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Photosynthesis. 1 


By Prof. E. C. C. Baly, C.B.E., 

rpHERE is no process within the confines of 

A chemistry which is of greater interest and 
importance than that by means of which the living 
plant prepares the food on which its life and growth 
depend. This food consists of starch and sugars, 
together grouped under the general name of carbo¬ 
hydrates, and of certain nitrogen-containing com¬ 
pounds known as proteins. The material from 
which the plant starts is carbonic acid, or a solution 
of carbon dioxide, which it obtains from the air, in 
water which it obtains through its roots from the 
soil. From this substance alone the plant is able to 
prepare its supply of carbohydrates, and it is true to 
say that this chemical process is the fundamental 
basis of the whole of terrestrial life. This may truly 
be asserted because the production of the proteins is 
very closely associated with it and the initial stage 
is common to the two. 

The formation of carbohydrates from carbonic 
acid when expressed bv a chemical equation looks 
simple enough. There is no doubt that the first 
product of the process that can be recognised in the 
plant is a simple sugar, and thus the equation can be 
written 

OHjjCOjj — C fl H l2 O e + 0O 2 

where the simple carbohydrate is either glucose or 
fructose. These simple sugars undergo condensa¬ 
tion immediately they are formed to give cane sugar 
or one of the starches, and these changes can readily 
be written as simple chemical equations. 

The mechanism by means of which the plant 
achieves the synthesis of these complex compounds 
from carbonic acid has long been a mystery to 
chemists and to botanists. It is known that the 
agency used by the plant to effect its purpose is 
sunlight, and thus the term ‘ photosynthesis ’ has 
been applied to the operation. It is also known 
that the plant makes use of certain pigments, such 
as chlorophyll, and it is to these that the colour of 
the leaves is due. The mystery of it all lay in the 
fact that no one knew what actually takes place, 
and, indeed, the more chemists and botanists ex¬ 
plored, the more puzzling did the problem seem 
to be. 

Perhaps the most puzzling fact of all is that the 
plant only makes use of sunlight, when all our 
previous knowledge of light reactions leads us to 
believe that such light is quite incapable of inducing 
photosynthesis. This may readily be understood if 
the amount of energy involved in the synthesis is 
considered. It has been proved experimentally 
that in order to synthesise one gram molecule (180 
grams) of glucose or fructose, there must be supplied 
to the carbonic acid a minimum quantity of energy 
equal to 073,800 calories. Whilst it is known that 
the plant manages in some way to absorb the 
necessary energy in the form of light, the physicist 
tells us that it cannot absorb directly enough energy 
from sunlight. Thus the photosynthesis can be 
brought about by red light of the wave-length 600j*/* 

1 Dteoourae delivered at the Royal Institution on Friday, Feb. 3. 
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F.R.S., University of Liverpool. 

when the energy directly absorbed can only be 
200,000 calories, which is far below the minimum 
quantity required. 

The experience gained from the ordinary reactions 
of photochemistry leads to the belief that if it is 
required to convert carbonic acid into sugars by 
means of light alone, it will be necessary to use 
ultra-violet light which is absorbed by carbonic 
acid, that is to say, light of wave-length 210 fx^t. It 
is obvious from this that some unknown factor is 
operating in vital photosynthesis. 

In any endeavour to elucidate the mystery, it is 
evident that the first line of inquiry must be to 
study the action of the short wave ultra-violet light 
upon carbonic acid. This was first investigated by 
Moore and Webster in 1913, who found no evidence 
of any reaction taking place. They found, how¬ 
ever, that in the presence of certain catalysts, such 
as colloidal iron hydroxide, small quantities of 
formaldehyde were produced. Since these results 
appeared to be at variance with general experience 
in photochemical investigations, they were again 
examined some years later in Liverpool, and it was 
then found that when a stream of carbon dixoide 
waH passed through water irradiated by the light 
from a quartz mercury lamp, small quantities of 
formaldehyde were produced. This result seemed 
to be very satisfactory, since the formaldehyde 
could be looked upon as ail intermediate stage on 
the way to carbohydrates, especially in view of the 
fact that Moore and Webster had proved that 
formaldehyde was converted by light into sub¬ 
stances with properties similar to the simple sugars. 

Our observations were criticised by Porter and 
Ramsperger, who stated that if rigid precautions 
were taken to guard against the presence of every 
trace of impurity, no formaldehyde was produced. 
The suggestion was implied by them that the origin 
of the formaldehyde was to be found in some un¬ 
known impurity. There is, however, an alterna¬ 
tive possibility, and one which is more in keeping 
with the known facts of the natural photosynthesis 
in the living leaf. There is no doubt that in this 
reaction the carbonic acid is converted directly into 
carbohydrates and that formaldehyde as such is not 
produced, and it seemed that the most probable 
explanation of the discrepancy between our results 
and those of Porter and Ramsperger was that the 
action of the ultra-violet light is to establish a 
photo-chemical equilibrium, 

6H 2 CO 3 ^±C fl H ia O 6 -f0O 4 , 

which reverts to carbonic acid again in the dark. 
In the presence of oxidisable impurities a small 
amount of carbohydrates will be formed, which will 
be photochemically decomposed to formaldehyde. 
This decomposition of all the carbohydrates by 
means of ultra-violet light is well known. 

There is no need to give here the details of the 
experiments which were carried out to test this 
view, and it is sufficient to say that conclusive proof 
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was obtained of the reality of the equilibrium : that 
is to say, carbohydrates were found to be present in 
the solution during irradiation by ultra-violet light, 
and they vanished very quickly after the irradiation 
was Btopped. 

This gave us at once a starting point, because it 
seems evident that if a harmless inorganic reducing 
agent were added to the solution, carbohydrates 
should be formed in quantity on exposure to the 
ultra-violet light. Such a reducing agent is ferrous 
bicarbonate, and great hopes were raised when it 
was found that a saturated solution of this com¬ 
pound, which was completely colourless when pre¬ 
pared, gave a copious precipitate of ferric oxide on 
exposure to ultra-violet light. It was evident that 
the oxidation took place by reason of the oxygen in 
the carbohydrate equilibrium in accordance with 
the equation 

4Fe (HC0 3 ) a + O a = 2Fe 2 0 3 + 4H 2 0 + 8C0 2 , 

and indeed it was found that on evaporation of the 
exposed solution a simple sugar was obtained. The 
quantity produced was very disappointing and far 
less than was anticipated, and the conclusion was 
forced upon us that some unknown factor was 
taking part in the process. 

During many unsuccessful endeavours to improve 
the yield of the carbohydrates, it was noticed that 
the ferric oxide was not produced in the body of the 
solution, but only on the walls of the quartz contain¬ 
ing vessels and on the surface of the iron rods used 
to make the bicarbonate. This led us to suspect 
that the surface was a determining factor, and we at 
onoe changed the experimental method so aB to in¬ 
crease the surface as much as possible. In order to 
secure this a suspension of pure aluminium powder 
in water, maintained by a stream of carbon dioxide, 
was exposed to ultra-violet light. Increased yields 
of carbohydrates were at once obtained, but it was 
also found that the best yields were obtained when 
the aluminium powder had been allowed to coat 
itself with hydroxide by remaining in contact with 
the water before the exposure to light. This latter 
observation very materially changed our ideas, 
since it established the fact that the surface pheno¬ 
menon is of far greater importance than the reducing 
action, and indeed raised the question as to whether 
the latter plays any rdle at all in the process. 

In order finally to decide this question, an 
aqueous suspension of pure and freshly prepared 
aluminium hydroxide, maintained by a stream of 
carbon dioxide, was exposed to ultra-violet light. 
There was obtained after filtration and evaporation 
of the solution a quantity of carbohydrates equal in 
weight to that produced when aluminium powder 
was used. This conclusively proved the funda¬ 
mental significance of the rfile played by the surface, 
and at the same time the reducing aotion was found 
to be entirely unnecessary. Identical results were 
obtained with other powders, such as aluminium, 
zinc, and magnesium carbonates. 

During the course of these experiments it occurred 
to one of my students (Dr. W. E. Stephen) that if a 
green powder were used in place of the white ones 
the photosynthesis might take place in visible light, 
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the green colour being suggested by the green colour 
of the plant-pigment chlorophyll. This was found 
actually to be the cose, since a suspension of nickel 
carbonate maintained by a stream of carbon dioxide 
in water, on exposure to the light from an ordinary 
tungsten filament lamp, gave a larger yield of carbo¬ 
hydrates that any of the white powders in ultra¬ 
violet light. We soon found that there was no 
especial virtue in the green colour, and that equally 
good results were given by pink cobalt carbonate. 

Apart from the interest which accrues from the 
fact that the photosynthesis is thus achieved in a 
way which shows a real analogy with the natural 
phenomenon, the method with a coloured surfaoe 
and visible light has the very material advantage in 
that the danger of photo-chemical decomposition by 
ultra-violet light is completely eliminated, with the 
result that the products are obtained in a purer 
Btate. 

From the above description of the direct photo¬ 
synthesis of carbohydrates from carbonic acid in the 
laboratory, several points arise which require dis¬ 
cussion and explanation. In the first place, it may 
be stated that the most rigid control experiments 
which we could devise have definitely established 
the fact that the carbohydrates are not due to the 
presence of impurities. 

One of the greatest difficulties met with in this 
work was the preparation of the various materials 
used for the surfaces, since it is absolutely essential 
that these be completely free from any trace of 
alkali. It is well known that when metallic 
hydroxides and carbonates are precipitated they 
tend to absorb the alkali, and the removal of this is 
extraordinarily troublesome. The absence of any 
alkaline reaction in the filtrate after the powder has 
been boiled with water is no criterion of purity, and 
the only satisfactory method is to pass carbon 
dioxide into a suspension of the powder in water for 
two hours in the dark, and the filtrate after concen¬ 
tration must yield no weighable quantity of alkaline 
carbonate. 

It was frequently found that the carbonates 
of nickel and cobalt, even when completely freed 
from alkali, were entirely ineffective in promoting 
photosynthesis. These can, however, be activated 
either by heating to 120° or by exposure in thin 
layers to ultra-violet light, and this fact afforded 
a very convincing method of carrying out controls. 
A quantity of one of these inactive powders gives 
no trace of carbohydrates when exposed to visible 
light in the manner described. The same sample 
of powder when activated and used in the same 
apparatus, with the same water, the same light, 
and carbon dioxide from the same source, gives 
a good yield of carbohydrates. So, onoe ana for 
all, is all doubt removed as to the possible effect 
of impurities. 

For the benefit of those who may wish to repeat 
these experiments, it may be stated that more 
recently it haa been found possible to prepare 
nickel carbonate by a new method which is free 
from the objections characteristic of its precipita¬ 
tion by means of alkali carbonate. A solution 
of carbonio acid in conductivity water is eleotro- 
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lysed, the electrodes being made of nickel plates. 
The current is taken from a 220-volt circuit, and 
sufficient resistance is intercalated to reduce the 
current density to from 1 or 2 amp. per sq. dcm. 
The electrolyte is cooled by glass coils through 
which a stream of water is maintained. With 
electrodes 190 sq. cm. in area it is possible to 
prepare 30 gm. of pure carbonate in 24 hours. 
The carbonate should be collected every day by 
filtration, and it is advisable to clean the electrodes 
with emery paper every third day. 

To sum up the results, so far as they have been 
described, it has been found possible in the labora¬ 
tory to produce carbohydrates directly from 
carbonic acid by a process which is physically 
similar to that of the living plant. The essential 
difficulty in our understanding of the natural 
photosynthesis has been solved, namely, the use 
of visible light aB the agent in a process which the 
elementary laws of photochemistry taught us to 
believe could only be achieved by means of ultra¬ 
violet light. As so often happens, the explanation 
when found is very simple. The great amount 
of energy required to convert the carbonic acid 
into carbohydrates is supplied to it in two portions, 
one by the surface and the other by the visible light. 

Nothing has been said, so far, of the actual 
carbohydrates which have been photosy nth earned 
in the laboratory. Although as yet our information 
is still meagre, there is no doubt that the photo- 
synthetic syrup is a mixture containing glucose 
or fructose, or both. There are also present more 
complex carbohydrates, which can be resolved to 
the simple sugars by the action of dilute acid. The 
analogy with the products of natural photosyn¬ 
thesis is too close to be passed by without comment. 

Although it has not as yet been possible to carry 
out a complete analysis of this syrup, owing to the 
difficulty of preparing a sufficiently large amount, 
interesting information has been gained from the 
investigation of the sugar syrup obtained by the 
action of light upon formaldehyde solution. This 
has been pursued during the last three years. We 
owe a debt of gratitude to Sir James Irvine for 
the signal help he has given us in this work. He 
himself was the first, in association with Dr. 
Francis, to prove that glucose is one of the sub¬ 
stances actually produced. By oxidation of the 
sugars to the acids by means of bromine, and the 
crystallisation of the salts of these with brucine, 
cinchonine, and quinine, we have obtained d- 
erythronic and probably also d-gluconic acids. This 
not only confirms Irvine and Francis in their proof 
of glucose, but it also proves that fructose is formed 
just as in the living plant. In addition to that, 
there is produced a mixture of complex acids which 
afford convincing evidence of the synthesis of 
complex carbohydrates. 

Although it may be thought that the use of 
formaldehyde as the starting point takes away 
something from the interest, yet it must be re¬ 
membered that it makes but little difference 
whether in actual faot we start from carbonic 
acid or formaldehyde. Without doubt the first 
substance, transiently formed in either case, is 
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the same, namely, activated formaldehyde which 
polymerises to the sugars. 

The similarity between the vital and the labora¬ 
tory processes is not confined to the fact that the 
products from the two are the same. Botanists 
tell us that in the living plant the photosynthesis 
takes place on a surface ; so also is a surface neces¬ 
sary in the laboratory. It has been found possible 
to compare the quantities of carbohydrates syn¬ 
thesised for equal areas exposed to light in the case 
of living leaves and the glass vessels of the labora¬ 
tory. These quantities are about the same. Some 
plants produce more and others produce less than we 
are able to synthesise. This similarity may be 
emphasised, because surely Dame Nature in the 
living leaf has produced the best machine she could 
for her purpose of food production for her children 
of the vegetable kingdom. 

There is yet another striking feature which is 
common to photosynthesis in vivo and in vitro. 
The light must not be too strong in either, for if 
it is too strong, then harmful results at once super¬ 
vene. This is due to the poisoning of the surface 
by the oxygen which is set free. In both cases 
this poisoning slowly rights itself, and in both the 
synthesis must not proceed at a greater rate than 
that of the recovery of the surface from its 
poisoning. 

In fine, so far as we have been able to carry the 
investigations, the processes in the living plant and 
in the laboratory show most striking resemblance, 
not only in the compounds which are formed, but 
also in every feature which is characteristic of 
them. 

For my own part, I would go further than this, 
because I believe that these experimental results 
help us to gain some understanding of the chemistry 
of life, the chemistry which is so different from 
that of man's achievements witli his test tube, 
flask, and beaker. Within the confines of vital 
chemistry, reactions take place which are so far 
outside our own experimental experience that it 
came to be believed by many that they were under 
the control of a mysterious force, to which the name 
of via vitalis was given. We have considered one 
of these processes : the condensation of the simple 
sugars, glucose, and fructose, to form cane sugar, 
starch, and inulin. No one has yet succeeded 
in effecting these syntheses in his laboratory, but 
it would seem that something of that nature takes 
place in our photosynthesis. Why, then, is it 
that even this step forward has been gained \ 

The one lesson that we have gained from photo¬ 
synthesis is, that the definitive factor is the very 
large amount of energy which must be supplied 
to the carbonic acid before the synthesis of the 
simple sugars takes place. The means of supplying 
that energy do not concern the argument. The 
synthesis proceeds at an energy level which is far 
higher than is the ease in the reactions of ordinary 
chemistry, and the sugars are formed at that high 
energy level. I myself believe that the condensa¬ 
tion reactions to give the more complex carbo¬ 
hydrates are those which are characteristic of the 
simple sugars when they exist at the high energy 
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level. The reason why no one has auoceoded until 
now in inducing these reactions to take place is 
because no one has hitherto been able to supply the 
large energy increment necessary. 

I believe that we find in this the key which 
unlocks the door of vital chemistry, and that the 
chemistry of all life is one of high energy, our 
laboratory experience being confined to the 
chemistry of low energy. From this viewpoint I 
see a wondrous vista unfold itself, wherein new r 
understanding, new hopes, and new possibilities 
reveal themselves. Health and vitality must 
cHHentially depend on the high energy level being 
maintained ; any lowering of that level will lead 
to poor health and weak vitality. Knowledge 
comes to us of the means whereby the high level 
may be kept unimpaired. The most important 
sources from which we can absorb high energy 
are fresh food and ultra-violet light. From one 
we learn the necessity of the rapid distribution 
of our food supply before its high energy is lost ; 


from the other we gain a real understanding of 
the benefits of ultra-violet light therapy, and, 
more important still, of the dangers of its misuse. 
We gain an insight into the chemistry of vitamins, 
which in the light of our new knowledge reveal 
themselves as stores of high energy, which yield 
their energy to restore and maintain the vitality 
of decadent tissues. 

A vision thus comes to us of a new chemistry 
with limits far flung beyond those which constrain 
our knowledge of to-day, a chemistry which will 
embrace and co-ordinate not only the properties 
of inanimate matter upon this earth, not only 
the wondrous mechanism of the life of man in 
health and in disease, but in addition the 
stupendous marvels of the birth and growth of 
the worlds outside our own. From those who 
would decry this as a mere speculation I beg 
forgiveness, and plead that speculation based on 
sure experimental fact is the life-blood of true 
scientific research. 


Industry and Research. 1 

By Sir Richard Thrklfadl, 0.13.E., F.R.S. 


O NE of the things that strikes a chemist or 
physicist when approaching the biological 
sciences is the narrow range of temperature within 
which alone the phenomena of life occur. A 
chemist’s attention might also be directed to the 
fact that his medical adviser has to carry a thermo¬ 
meter graduated to fiftieths of a Fahrenheit degree, 
with a range of, say, eight or ten degrees, in order 
to investigate the state of health of his patients, 
whether he practises in Greenland or Ceylon, and 
only requires one thermometer wherever ho is. 
Human beings can and do exist over a range of, 
external temperature of more than one hundred 
Fahrenheit degrees, that is to say, over a range of, 
say, one hundred times the roughly permissible 
body temperature variation. How is this possible ? 
It is only possible because man himself has invented 
means of narrowing the range so as to get within 
the limits of his own temperature regulation ; in 
other words, he lias invented fire, clothing, and 
housing. Moreover, human beings require food, and 
they can find it in some form, directly or indirectly, 
wherever the sun shines, but not always in a form 
in which they can assimilate it, so that in effect the 
supply is limited and competition for it ensues. 
This has most probably led to human creatures 
occupying areas where food is available, though 
climatic conditions are very unfavourable. 

It is at least a plausible viow r that man's struggle 
with Nature is due to his being driven or tempted 
to follow the food supply, and by intelligence 
leading to invention, has devised means of over¬ 
coming climatic difficulties, particularly in the 
supply of heat to his body and its conservation 
therein. The aspect of the matter which interests 
us now is the supply of heat by oxidation of carbon 
and hydrogen in the neighbourhood of the body— 
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not within it—together with the supply of light by 
which mankind's working life is increased. 

Inventions such as the use of fire were made 
before records were kept, but we have copious 
records of later inventions, and very likely the 
earlier ones came about in a fundamentally similar 
way, as assumed and put forward by Charles Lamb 
in his “ Dissertation upon Roast Pig.” First comes 
the chance observation by an individual gifted 
enough to seek for its implications ; then the 
endeavour to reproduce the phenomena by copy¬ 
ing the original apparatus ; them the attempt to 
distinguish essential from unessential parts of the 
process leading to a working theory; and finally, 
the improvement and simplification of the operation 
under guidance of the theory, which itself is subject 
to continual extension and improvement. These 
remarks apply to a fundamental invention, not to 
productions of improvements which rest on the 
successive observations and thought of many 
individuals. I cannot think of any discovery made 
in my time that does not rest to a greater or lees 
extent on previous work. 

Both academic and technical progress has been 
made throughout the ages, and indeed until within 
the last twenty years or so, by the efforts of indi¬ 
viduals who were usually engaged in, and were 
paid for, quite other matters than the making of 
discoveries. Indeed, 1 remember the time—not so 
very long ago—when research was looked upon by 
the majority of quite educated people as a sort of 
hobby to be indulged in by those whose means 
permitted them sufficient leisure. So far as I 
know, the Royal Institution was one of the first 
places where physical and chemical research was 
looked upon as the primary duty of the professor, 
though, of course, the endowment of learning, that 
is, the careful investigation of what much earlier 
people had written or said, is a very old idea. 

Looking back over the history of civilisation, it 
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seems amazing that so much thought and time 
should have been spent over the study of the 
opinions of people whose sources of information were 
so meagre, while the whole vast subject of the study 
of the phenomena of the habitable world was left 
severely alone. No doubt an explanation can be 
thought of, but the history serves as a warning of 
how difficult it is to overthrow a false standard of 
intellectual activity after it has once become 
established, and particularly after it has attained 
the dignity of being a ‘ vested interest.’ 

Let us turn to the history of our own art, that 
of carbonising coal. Passing over previous limited 
attempts, I direct attention to the fact that 
Boulton and Watt’s factory near Birmingham was 
illuminated by gas—presumably as a demonstration 
—by Murdoch at the celebration for the Peace of 
Amiens in 1802. In Thorpe’s ‘ Dictionary of 
Applied Chemistry,” 117 years later, l)r. Harold 
G. Colman, a recognised authority, writes as follows : 
” Up to within the last few years the method of 
manufacture of coal gas has remained in its general 
principles almost identical with that employed by 
Murdoch and his immediate successors (prominent 
among the latter being Samuel Clegg, senior, and 
his son, Samuel Clegg, junior), although in detail 
and in the magnitude of the operations great 
change has taken place.” 

Whatever the reason may he, the fact remains 
that during the prosperous flays of the nineteenth 
century the gas industry, like many others, did 
not devote much time or money to ‘ work for the 
future,’ the term by which a chairman of the old 
Edison Co. in U.S.A. denoted research. Meanwhile 
—I need not repeat the well-worn tale—Germany 
had fought its way into competing with England’s 
foreign trade by proceeding in what they would 
call a * rational ’ manner, alike financially, com¬ 
mercially, and technically, and especially by 
1 working for the future 9 they improved the 
present in all directions. During the War, this 
process, long appreciated by the few, penetrated 
even into political circles, and there was some 
searching of heart as to why industry in Great 
Britain had not also * worked for the future.’ In 
view of the fact that several millions a day were 
being spent on the War, those in authority decided 
that some moderate sum might be spent in an 
endeavour to put the position of research in scientific , 
and particularly technical, matters on a better 
basis. After a time, during which the ground was 
surveyed, the policy settled down to creating 
institutions devoted to the study of matters supposed 
to be beyond the scope of individual effort, and 
encouraging the members of various industries to 
combine for research purposes, a sum of one million 
pounds being devoted to the assistance of the latter. 
The new venture, bom in the Education Depart¬ 
ment, was placed under the Lord President of the 
Council for administrative purposes, with Sir 
William McCormick as executive chairman and 
Sir Frank Heath as secretary, and an advisory 
council of scientific men and industrialists. 

As one who has had a continuous but small 
part in its development, I may say that, subject 
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to the strict but sympathetic attitude of the 
Treasury, its own frugality, and the interest shown 
in it by successive Lord Presidents, whatsoever 
success the Department may have attained has 
been mainly duo to the wisdom and w r ork of the 
chairman and secretary. 

The activities of the Department of Scientific 
and Industrial Research are, of course, adequately 
described in the annual reports, but there are one 
or two points to which i might refer. In the first 
place, the guiding principle has always been rather 
to induce the industries to do things for themselves 
than to attempt to do scientific work for them. 
The idea was that if only those who conduct 
manufacturing operations could be brought to value 
doing work for the future by investigation, they 
would willingly continue such work without external 
pressure. The difficulty would lie in creating 
initially a receptive state of mind, a difficulty so 
great that it could only be overcome by actual 
demonstration. From this it was hoped there 
would arise in time such a body of enlightened 
opinion that nobody would dream of conducting a 
manufacture without the assistance of systematic 
research. There is scarcely any industrial opera¬ 
tion, perhaps no such operation at all, which would 
not benefit if it were systematically investigated. 
For example, to take the gas industry, which has 
been in existence now for something like a century 
and a quarter, one of the surprises of my life was 
to find that it was the opinion of the leaders of the 
technical side of the industry that research was 
required into the working of ordinary horizontal 
gas retorts, and I noticed some two years ago 
that the chairman of Imperial Chemical Industries 
stated in his annual address that research was 
still needed in relation to the ammonia-soda 
process. 

Another matter which was forced upon the 
Department’s attention at a very early date was 
the difficulty of finding properly equipped young 
men to carry on the investigations it was proposed 
to set going. It always used to be said that the 
rapid progress made in the dye industry in Germany 
was largely due to the fact that their system of 
education produced many more young men capable 
of scientific employment than were available in 
England. Very likely there is some truth in this. 
At all events, when the Department began to seek 
for workers, it was faced with a very great difficulty 
in finding them. Accordingly, and with the consent 
of the Board of Education, a system was instituted 
by which promising young graduates were assisted 
to continue their training for two or three years, 
during which time they underwent a sort of 
apprenticeship in research work under their own 
teachers. Great care was exercised both in the 
selection of the candidates and in watching their 
oareers, as much as £50,000 a year being spent on 
this activity at one time. The results, I may say, 
have on the whole been entirely satisfactory, but 
I have always felt that the pursuit of science, 
either pure or applied, could not become a reason¬ 
able profession until a sufficient number of reason¬ 
ably good openings was assured. 
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abj© profession until a sufficient number of reason¬ 
ably good openings was assured, 

in the course of my life, particularly as a fisher¬ 
man, I have noticed what great observational 
powers are possessed by many people who would 
not describe themselves as in the least scientific, 
and I have gradually come to the conclusion that 
there is plenty of raw material among the young 
men and women of Great Britain, which only 
needs reasonable encouragement to form the per¬ 
sonnel of a large research army. In short, parents 
must be assured that science as a profession is 
worth following from the financial point of view 
before their sons and daughters will be allowed to 
embrace a scientific career. 

In establishing new laboratories there are two 
things to be considered—equipment and personnel. 
Of these, incomparably the more important is per¬ 
sonnel, for the best equipment differs from the 
worst only in saving time for those who are using it. 
During recent, visits to America I have taken the 
opportunity of conferring with the heads of many 
large industrial laboratories in that country, with 
the view of ascertaining the lines on which such 
laboratories are best conducted. I may say that 
l had very decided views of my own on the subject 
after spending something over half a century as a 
laboratory worker, and 1 was pleased to find that 
these views were? entirely corroborated. In a word, 
it amounts to this, that everything turns on the 


personality of those at the head of the laboratory ; 
that is to say, it depends on qualities with which 
the chief was endowed by Nature and not upon 
the knowledge he may have acquired. Of these 
qualities, enthusiasm for the work is the most 
important. Service should be looked at before 
remuneration. There should be personal contaot 
between the director and the worker, and I person¬ 
ally, if forced to choose, would select an enthusiastic 
director rather than a distinguised exponent of the 
science he professes. 

I have heard a good deal about team work of 
late years, but I have never understood exactly in 
detail what this term is held to mean. Of course, 
a large number of people may be employed to 
study different aspects of any particular pheno¬ 
menon. Does team work mean that they are to 
exchange their ideas freely ?—if so, it can do nothing 
but good. On the other hand, does it mean that 
workers are expected to conceal their identity in 
the presentation of results ?—if so, I think that 
one great incentive to every workor is withdrawn. 
I propose as a more effective alternative to the 
elimination of the man whose attitude is, “ I said 
it first,” that all workers should make it a point of 
honour, and I speak to senior workers more par¬ 
ticularly, to make a habit of giving, if anything, 
more credit rather than less to those who work 
under or with them, for any advance that may be 
made by their conjoint efforts. 


Obituary. 


Pkof. S. S. Neustruev. 

N the Hudden and unexpected death of Prof. 
S. 8. Neustruev, of the University of Lenin¬ 
grad, on May 24, whilst on an expedition to Kir¬ 
gizia, soil science has suffered another severe loss. 
Neustruov, like Glinka, who predeceased him by 
only a few months, w^as one of the greatest repre¬ 
sentatives of the school of Dokuchaiev, a school 
which is responsible for most of the modern views 
on soil genesis and classification. 

Neustruev was born in Murom in 1874, and 
graduated in tho physico-mathematioal department 
of the University of Moscow in 1898. He was then 
appointed to the staff of the soil department of 
the Zemstvo in Samara, where he worked until 
1908, and whilst there he published several papers 
dealing with the soils of Samara, particularly 
from the geological point of view. 

During 1908 and 1907, Neustruev was invest! - 
gating questions of soil structure, and from 3908 
to 1914 he was a member of the botanical and soil 
expeditions sent by the Emigration Department 
and the Dokuchaiev Committee to Turkestan. 
His time spent in Turkestan was very fruitful, and 
he published numerous monographs and articles. 
For his first report he received an award from the 
Royal Geographical Society. 

From 1915 to 1918, Neustruev was the leader of 
the Orenburg soil expedition of the Dokuohaiev 
Committee, and then for some time worked in 
western Siberia. In 1922 he became secretary of 
the Dokuchaiev Soil Committee and editor oi its 
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Bulletin . Under his supervision classes in geo¬ 
graphy were started, which later developed into the 
geographical faculty of the University of Leningrad. 
In recent years he led two important expeditions 
for the Academy of Sciences to Kasakstan and 
Bashkiria, In 1924-25 he took part in a detailed 
soil geological survey of the neighbourhood of 
Leningrad, and in 1924 he also conducted investi¬ 
gations in the northern Caucasus. 

Neustruev was one of the Russian delegates to 
tho International Congress of Soil Science in 
Washington in 1927, and those who took part in 
the excursion across America will never forget his 
unfailing courtesy and the painstaking care with 
which he explained the Russian views on the field 
study of soils. At this Congress he was chosen to 
edit the International Soil Map of Asia. 

In April 1928 he was elected chairman of the 
Leningrad organising committee and vice-president 
of the general committee for the second Inter¬ 
national Soil Congress which is to be held in Russia 
in 1930, and of which he was to be chairman of 
the committee on the genesis and classification of 
soils. 

Neustruev was a man of high culture, an 
accomplished linguist, and altogether a most 
attractive personality. He has left a scientific 
legacy of about 100 publications. Many at these 
deal particularly with south-eastern Russia and 
Turkestan, but he has also left a number of papers 
of more general interest, such as his essay on the 
“ Classification of the Processes of Soil Formation ” 
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(Bulk of the Qeogr. Institute, June 1926) and 
“ Genesis of Soils ” (Proceedings of the Washington 
Congress , 1927). 

Probably Neustruev was the greatest authority 
on the soils of deserts and the dry southern steppes, 
and the great group of grey soils known as 
Serozyoms (literally raw earths) were named by 
him. As soil scientist, geologist, and geographer 
ho was an outstanding figure, and his kindly 
presence will be greatly missed at the next inter¬ 
national meeting, for the success of which he had 
been working so hard. W. G. Ogg. 


We regret to announce the following deaths : 

Dr. R. E. Allardice, emeritus professor of mathe¬ 
matics at Stanford University and formerly of the 
Department of Mathematics of the University of 
Edinburgh, on May 6, aged sixty-six. 

Prof. Gunnar Andersson, professor of economic 
geography in the Commercial High School, Stock¬ 
holm, and author of numerous works on plant geo¬ 


graphy and related subjects, on Aug. 5, aged sixty- 
three years. 

Prof. F. S. Carey, formerly professor of mathe¬ 
matics in the University of Liverpool, on July 26, at 
sixty-eight yoars of age. 

Mr. 1). C. Davies, director of the Field Museum of 
Natural History, Chicago, since 1921, aged sixty-two 
years. 

Dr. William Dyson, emeritus professor of medicine, 
University of Sheffield, on July 9, aged seventy-eight 
years. 

Prof. William Esty, head of tho electrical engineering 
department at Lehigh University, known for his work 
on dynamo machinery and the resistance of insulating 
materials, on July 7, aged fifty-nine years. 

Prof. Jinzo Matsumura, for nearly tlurty yoars 
director of tho Botanic Gardens, Koishikawa, and 
professor of botany in the Imperial University, Tokyo, 
on May 4, aged sovonty-three years. 

Mr. S. B. Parish, honorary curator in the herbarium 
of the University of California and an authority on the 
flora of southern California, on June 5, aged ninety yoars. 

Dr. Charles Platt, emeritus professor of biological 
chemistry in the Hahnemann Medical Colloge, Phil¬ 
adelphia, aged fifty-nine years. 


News and Views. 


I^sr January last, a conference was appointed to 
examine tho situation which had arisen out of the 
competition between the beam radio telegraphic 
servioes and the submarine cable companies. Repre¬ 
sentatives of all the interests concerned gave evidence 
before the conference. In England the beam radio 
stations are owned and worked by the Government, 
whilst in the dominions they are operated by private 
companies. Except in the case of the beam radio 
service to Canada, where the rates are the same as 
by oable, the radio service is cheaper than that given 
by the oable companies. After discussing five possible 
ways in which the situation might be dealt with, the 
conference has unanimously recommended the forma¬ 
tion of a * communications * company, to which the 
cable and radio companies concerned could sell all 
their communication assets for shares. This company 
will also acquire the Government cables and the lease 
of the Post Office beam services. The latter will be 
for 26 years at a rental of £260,000 per annum, Tho 
recommendations of the conference have boen accepted 
by Parliament. This wo regard as satisfactory, as 
experience has shown that the development of a new 
method of communication, the technique of which is 
still almost in its infancy, requires initiative which 
government departments rarely show. Sufficient safe¬ 
guards are made to prevent the system becoming a 
monopoly. A standard net revenue has been fixed, 
and half of all the net revenue in excess of this either 
goes to cheapening the rates or to such other purpose 
as the advisory committee may approve. In the 
future the communications company will be a great 
imperial utility corporation, managed privately, but 
under rigorous public control. 

Wise words of caution are addressed to those 
enthusiastic game preservers who would destroy root 
and branch any creature regarded as a pest, by tho 
41 Committee on Speoies destructive to Game,” 
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appointed by the National Game Conference of tho 
United States. The Committee, the report of which 
appears in California Fish and Game (April 1028, 
p. 134), found it impossible and undesirable to draw 
up a list of species which should bo classed as de¬ 
structive or to recommend definite measures of 
destruction, because conditions and circumstances 
varied so widely, that a species harmful in one area 
might bo perfectly innocuous in another. It is 
stated that “ in the absence of basic knowledge, 
prejudice has had full sway and has led unthinking 
people to commit deeds harmful and, when carried to 
extreme, disastrous to game conservation/* In the 
control of animals that are truly game destroyers, 
locality must be first considered, and ** tho matter of 
control of enemies of game* must be looked at from 
every anglo by game breeders and sportsmen, since 
other important agencies enter into the problem.” 
Where conflict of interests occurs, as may happen 
between agrioulture and game conservation, it is re¬ 
commended that only the individuals actually attack¬ 
ing game should be killod ; tho Committee is definitely 
against the system of paying bounties, and stands by 
“ looal control under proper legal supervision.” 

On Aug. 1 the East Africa Archaeological Ex¬ 
pedition left England for Africa. ItH object is to 
continue the investigations in the Elmenteita- 
Nakuru area of Kenya Colony, whore, in 1926-27, 
Mr. L. S. B. Leakey made his remarkable discoveries 
bearing upon the antiquity and distribution of early 
man in Africa. These are reviewed by Mr. Leakey in 
an article contributed to the Times on the day the 
expedition sailed, in which ho points out that while it 
is at present impossible to relate the Pluvial Periods 
of Equatorial Africa to the Glacial Epochs of Europe, 
they are at least pleistocene. Further, that of the 
skulls from Elmenteita whioh are held to resemble the 
Combe Capelle skull of Lower Aurignaoian age, one 
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bears a close resemblance to the Oldoway skull dis¬ 
covered in Tanganyika in 1013, where of the associated 
fowmln at least 50 per cent are pleistocene. Mr, 
Loakey now makes the interesting suggestion that 
the Klmenteit-a culture represents a south-eastward 
extension of the Capsion culture from the Sudan at 
the beginning of the last Pluvial period, while the 
fragmentary human remains from the earlier periods 
may turn out to bo the oarliest examples of homo 
sapia>is as yet known. Mr. Loakey refers to other 
problems calling for investigation which need not be 
enumerated here ; but it will be seen that the expedi¬ 
tion has the prospect of much useful and valuable 
work before it. The limit, indeed, seems to be set only 
by the amount of the funds available, admittedly at 
present very far from adequate. The expenses of this 
year's expedition aro being met with the assistance of 
the Koyal Society and the Percy Sladen Trustees. 

A mkktinu of the Astronorniaehe Gesollschaft was 
held at Heidelberg on July 18-21. Coming so soon 
after the mooting of the International Astronomical 
Union at Leyden, a large number of British and 
American astronomers wore able to attend. The 
important question of the re-observation of the A. (5. 
Catalogue by photography was fully discussed, and a 
number of interesting communications on various 
subjects were read. Dr. Max Wolf invited the mem¬ 
bers to tea at the Kbnigstulil, and they were shown 
round this beautiful observatory. The members were 
welcomed by the State university and municipality, 
and were entertained at a dinner at the Molkentur, 
at which the Hector of the University, the president 
of the Astronomisohe (iesellschaft, the Astronomer 
Koyal, Prof. Schlesinger, and M. Mono art spoke. An 
invitation by the municipality of Stuttgart included 
a visit to Weil tier Stadt, where Kepler was born, 
A wreath was placed on his statue by Dr. Max Wolf, 
and short addresses were given by Dr. Wolf and Prof. 
Eddington. At Stuttgart a demonstration was given 
of the Planetarium. The meeting terminated with a 
visit to Mannheim, by kind invitation of the munici¬ 
pality, On the journey to or from Heidelberg many 
of the members, by kind invitation of Prof. Kohlschtit¬ 
ter, visited the observatory of Bonn and Haw the 
instruments and observatory of Argelander. 

A coKkFSi’ONDENT in Southern India lias forwarded 
on account from an Indian newspaper of phenomena 
observed in a village in Central Travancore early in 
June of this year, which indicates that a tornado 
visited that village. The account describes the passage 
of a “ cylindrical column of water 20 to 30 feet high ** 
across a paddy-field, the column “ emitting fire and 
making a dreadful noise,” and the ground is said to 
have been tern up so as to leave a deep well-like hole. 
It is presumed that the “ column of water ” was in 
reality a column of cloud (the ‘ funnel 1 cloud of the 
tornado), that the fire was the lightning which so often 
accompanies such a cloud, and that the noise was 
caused by the extreme violence of the wind, and 
perhaps also to some extent by the thunder. It is 
known that tornadoes occur occasionally over most of 
the temperate and tropical parts of the world, their 
true ‘ home * being the U.S.A. east of the Rockies. 
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The climate of India as a whole, except during the 
rainy season, is normally too dry to favour this 
occurrence. 

On July 31 the Rt. Hon. the Earl of Balfour, as 
president of the Committee of the Privy Council for 
Scientific and Industrial Research, hold an informal 
reception at the Forest Products Research Laboratory 
recently erected at Princes Risborougb, Buckingham¬ 
shire, for the Department of Scientific and Industrial 
Research. The object of the reception was to bring 
to the notice of all interested the facilities existing in 
the new laboratories for scientific and technical in¬ 
vestigations aiming at the conservation and efficient 
use of the timber supplies of Great Britain, both 
home-grown and imported, and to enable visitors to 
see the important work already in progress. About 
140 guests attended, representative mainly of timber 
morchants and users. Representatives of Dominion 
Governments were also present. 

The Forest Products Research Laboratory, which 
was completed arid equipped during the past year, is 
now fully in operation. It comprises sections for the 
study of timber seasoning, timber mechanics, timber 
physics, wood technology, entomology, wood pre¬ 
servation, wood-working, and timber utilisation. In¬ 
vestigations on behalf of the Laboratory are also 
carried out at the Imperial Forestry Institute, Oxford 
(wood technology and chemistry), the University of 
St. Andrews (chemistry), and the Imperial College of 
Science and Technology, South Kensington (mycology). 
The work of the Laboratory is under the immediate 
direction of Mr. R. S. Pearson, director of Forest 
Products Research, and the general programme of 
work is supervised by the Forest Products Research 
Board, under the chairmanship of Sir James C. Irvine, 
vice-chancellor and principal of the University of 
St. Andrews. 

At the request of the governors of the Royal 
Veterinary College, Camden Town, the Minister of 
Agriculture and Fisheries has appointed a Depart¬ 
mental Committee, under the chairmanship of Sir 
Charles Martin, director of the Lister Institute, 41 to 
consider and report generally on the reconstruction 
of the Royal Veterinary College and the probable 
cost ; and in particular on the questions what accom¬ 
modation should be provided, having regard to the 
training to be given; whether that accommodation 
can and should be provided on the present site ; if 
not, where the College should be transferred ; and 
what arrangements should be made in respect of the 
Animal Pathology Research Institute now situated at 
the College, if it appears necessary to change the 
existing arrangements. * ’ 

A memorial to Thomas Telford, the famous road- 
makor and engineer, erected in his native parish of 
Westcrkirk, Dumfriesshire, was unveiled on Aug. 3 
by the Duke of BuocLeuch. Telford was bom in 
1757, and his constructive works inoluded the sus¬ 
pension bridges over the River Conway and the 
Menai Strait, the Caledonian and Ellesmere canals, 
and nearly one thousand miles’ of main road, with 
more than twelve hundred bridges, in Sootland. 
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An enthusiastic group of naturalists a few years ago 
combined to issue the Journal of the- East Africa and 
Uganda Natural History Society , No, 30 of which has 
just reached us. In view of the changes which 
inevitably follow upon the spread of civilisation, the 
recording of native faunas while aboriginal conditions 
still exist, becomes a matter of historical importance, 
and this Society is to be congratulated upon the 
thoroughness with which it is accomplishing its task. 
The present number continues Dr. von Someren’s well- 
illustrated accounts of the butterflies and the birds 
of Kenya and Uganda, in which life - histories and 
habits receive as much attention as systematic 
description. An article on fishing in the Kavirondo 
Gulf, Lake Victoria, by C. M. Dodds, has interest for 
the naturalist, and ought to be invaluable to the 
ethnographer interested in the peculiar apparatus of 
traps, nets, hooked lines, and fishing spears employed 
by the natives in carrying out a fairly extensive fishery. 
Already civilisation is telling upon the native ways, for 
it is stated that in 1921, when the industry was more 
flourishing than it is to-day, up to 20,000 nets were 
imported from Ireland. 

The increasing attention which is being paid to 
the grazing possibilities and the mineral wealth of 
Canada’s Arctic territories, is illustrated by a special 
number of the Canadian Naturalist (March 1928), 
which is entirely devoted to an article by Mr. E. M. 
Kindle on “ Canada North of Fifty-Six Degrees.” 
This includes the northern part of the great provinces, 
and the whole of Yukon and the North-West terri¬ 
tories, much of which are known by the misnomer of 
the * barren lands,’ The numerous illustrations in 
the article are particularly striking. It is also 
announced that investigations into the value of those 
northern lands for reindeer aro continuing. Messrs. 
A. E. and P. T. PorHild, who have boon engaged on 
the work since 1926, have reported favourably on the 
region east of the Mackenzie delta. The annual 
patrol ship of the Canadian Arctic islands has left 
Sydney, Nova Scotia, for the north. Various re¬ 
searches will be carried out during the cruise, 

“ Agricultural Research in 1926 ” is the second 
of a series of annual publications issued by the Royal 
Agricultural Society for a twofold purpose ; first, to 
record the results of research work, not necessarily 
from Britain only, in a concise form suitable to the 
practical farmer, the county organiser, and those 
engaged in the education of agricultural students ; 
secondly, to prevent the loss to sight of valuable work 
owing to diffusion in publication. Definitely negative 
results are also included because of their importance 
from the practical point of view. The success of the 
first volume shows that such a type of publication 
is appreciated. The present number consists of seven 
reports, written by well-known research workers on 
such widely different subjects as crops and plant 
breeding, dairy husbandry, agricultural economics, 
agricultural engineering, animal nutrition, soils and 
fertilisers, and veterinary science. It is impossible 
in a few words to indicate the scope of the publication, 
but as an example of investigations on subjects which 
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closely touch the daily life of the community, the 
production of Grade “ A” (tuberculin tested) milk, 
the factors affecting the amount of fat in cow's 
milk, and taints and flavours in milk and dairy 
produce are among the questions discussed under 
dairy husbandry, while an account is given in the 
report on veterinary science of the pr< gross of the 
work on foot - and - mouth disease. Although no 
method of cultivating the virus outside the body lias 
yet been discovered, much important work lias been 
done with regard to its suvvival in carcases subjected 
to various treatments. Ample references are ap¬ 
pended under each report, ho that further information 
may be obtained if desired ; the publication will 
serve as a useful source of reference to research 
workers. 

The third annual mooting of the eastern section of 
the Seismological Society of America was hold on 
April 30-May 2, in the University of Virginia at 
Charlottesville. At different mootings, papers were 
read on general seismology, practical and experi¬ 
mental seism on lc try, and the earthquakes of the United 
States. As regards the instruments to be used, the 
Wood-Anderson torsion seismometer has established 
its place os the best instrument for recording near 
earthquakes or those with origins not more than 
1500 miles distant. For toleseisms, the VVenner 
seismograph has proved its value, especially for 
measuring the azimuth of a distant epicentre. The 
earthquakes of the United States were considered in 
several papers. Dr. F. L. Hoffman concludes that 
the earthquake hazard to the Panama Canal is appar¬ 
ently of no serious importance. Prof, S. Taber shows 
that, in the Atlantic states, earthquakes are scattered 
and do not recur along faults as on the Pacific coast, 
but that iu shocks of the same intensity the former 
disturb areas from 5 to 25 times as great as the latter. 

The sixth Annual Report of the Safoty in Mines 
Research Board, recontly issued (London : H.M.S.O. 
9 d. net), records the work of that organisation during 
1927. The extonsive character of the work can be 
inferred from the expenditure, which exceeded 
£52,000, mainly derived from the Miners’ Welfare 
Fund. Some of the work is carried out under the 
direct super vision of the Board, and other problems 
are examined with its support at universities and 
other institutions. Among the subjects of study 
are explosions of gas and coal dust, the spontaneous 
ignition of coal, mechanical and electrical engineering 
problems, rescue apparatus, safoty lamps, and in¬ 
vestigations of a medical and physiological character. 
These are under the oversight of the Health Advisory 
Committee and are typified by work on nystagmus 
and the injurious effects of certain rock dusts. During 
the year eleven reports were issued, and numerous 
publications have been made through other channels. 
Two features which attract attention are the intention 
to issue popularised accounts of the work or the 
benefit of operative mine workers and the organised 
collaboration between the Board and the U.S. Bureau 
of Mines. 

Dr. J. Macmillan Brown points out an error into 
which the reviewer of his book in Nature, April 28, 
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p, 066, has inadvertently fallen. In “ Peoples and 
Problems of the Pacific” (vol. 1, pp. 187, 188), Dr. 
J. Macmillan Brown gives what may be regarded as 
authoritative evidence of the submergence of an 
island called Tuanaki, which was “ asserted to be 
situated not more than 200 miles to the south or 
south-west of Rarotonga,” or, “ according to most 
reports, it lay to the south-east of Rarotonga, between 
that island and Mangaia.” William T. Brigham says 
in hia “ Index to the Islands of the Pacific Ocean ” 
(p. 159, 1900): “ Tuanaki , or Reid, atoll in the 

Ranffsky group, in the north, uninhabited, 16° 41' S., 
144°]4 / \V.”; ” Tuinaka, or Reid, of the Paumotu 
areliipelago. North-west point is in 16° 37" 17 # S., 
144° 13' W.” Dr. Macmillan Brown informs us that 
“ the two are evidently the same island, as I oan 
testify having passed it in my voyagings through 
the PaumotuR, and the proper name is * Tuinaka * ; 
it is still uninhabited, like nearly half of the Pau- 
inotus.” Evidently Dr. W. T. Brigham, “ as a rule the 
most trustworthy of authorities,” has been misled in 
this matter, as was also the reviewer, who followed him. 

The report of the New York Aquarium for 1927 
marks the close of a quarter of a century since the 
administration of the Aquarium was taken over by 
the New York Zoological Society and since Dr. C. H, 
Townsend was appointed director. The report, 
written in the director’s absence on the Galapagos 
Expedition, by Charles M. Breder, contains strong 
remarks about the ” pernicious difficulty ” of working 
“ on extremely meagre amounts of money, resulting 
in an unfortunate but necessary attitude towards 
disbursements,” but notwithstanding it shows that 
very great progress has been made during those 
twenty-fivo years in adapting the aquarium to meet 
modern conditions. In particular, the improvement 
of the building itself soems to have been appreciated 
by the public, for a considerable increase is shown in 
the annual attendance, which reached a total of 
2,129.305, or 6834 individuals a day. There is no 
tietailed statement of the cost of running the 
Aquarium, but it would appear from a short note that 
the receipts from the City of New York and from the 
New York Zoological Society amount to about £15,000. 

The scientific work accomplished by the Smith* 
sonian Institution, and described in its twelve sories of 
publications, is well known and appreciated by all 
scientific workers, but the extent of the Institution’s 
efforts to interest tlio publio of the United States in its 
activities is less well known, and is an object-lesson 
which scientific institutions in other countries cannot 
afford to ignore. One of its two annual publications 
devoted to the enlightenment of the people contains 
simple aocounts of the Exploration# and Field-work of 
the Smithsonian Institution. The volume for 1927 
contains 188 pages, at least half of which are filled 
with reproductions of photographs. It describes 
thirty various explorations launched by the Institu¬ 
tion for objects which range from anthropological 
studios of early man in Europe, and of living American 
Indians and Eskimo, to archaeological excursions in 
China, geological trips in the States, zoological and 
botanical journeys to South America, Siam, Sumatra, 
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and elsewhere. The extent and number of the 
explorations suggest almost unlimited financial re¬ 
sources, but the preface specifically states that the 
Institution has almost no unrestricted funds for field¬ 
work. Praotioally all the expeditions sent out each 
year are made possible either through the help of 
generous friends and patrons, or through co-operative 
arrangements with other scientific agencies whereby 
costs and collections are shared. British institutions 
have yet much to learn in this method of adding to 
scientific knowledge. 

The latest catalogue (No. 309) of second-hand 
scientific books and serials offered for sale by 
W. Heffor and Sons, Ltd., 4 Petty Cury, Cambridge, 
includes among its 1800 items a selection of works 
from the library of the late Sir Arthur E. Shipley, 
books used by the late Sir Harry H. Johnston, and 
a number of duplicates from the Balfour Library, 
Cambridge. Readers interested in almost any branch 
of science should obtain a copy. 

The Kaiser-Wilhelm-Institut fiir Silikatforschung 
in Berlin-Dahlem, founded in 1926, under the direction 
of Dr. W. Eitel, has recently issued a volume contain¬ 
ing twenty papers, previously published elsewhere, 
dealing with the work of the institute. Moat of the 
papers are concerned with the crystal structure of 
various minerals and organic compounds, but some 
are of more general interest. The. volume should 
prove to be equally interesting to both chemists and 
geologists. 

The Section of Geodesy of the International Union 
for Geodesy and Geophysics has recently issued, as 
Tome 4 of its Publications , a collection of the general 
reports presented at the second assembly of the Union 
at Madrid in 1924. The subjects dealt with at length 
are precision levelling (by Lallemand), determinations 
of latitude, azimuth, and longitude (by Jolly), isostasy 
(Bowie), and projections and computations (Rous- 
silhe). There are also short reports on the deflection 
of the vertical (de Graaff Hunter), the intensity of 
gravity (Soler J, earth tides (Lambert), and the stability 
of the earth’s angular velocity (E. W. Brown). 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned : An inspector 
under the Ministry of Agriculture and Fisheries, 
for the purposes of the Diseases of Animals Acta, 1894- 
1925—Tho Secretary, Ministry of Agriculture and 
Fisheries, 10 WhitehaU-place, S.W.l (Aug. 20). A 
junior engineering assistant in the water department 
of the County Borough of Wolverhampton—The Town 
Clerk, Town Hall, Wolverhampton (Aug. 20). A 
working instructor in automobile engineering in 
Loughborough College Works Departments — The 
Registrar, Loughborough College, Leicestershire (Aug. 
21). A woman lecturer and organiser in hygiene and 
infant welfare work under the Somerset County 
Council—W. G. Savage, County Health Department, 
Boulevard, Weston-super-Mare (Aug. 23). An agri¬ 
cultural analyst f or the oounty of Dorset—The Clerk 
of the County Council, County Offices, Dorchester 
(Aug. 25). A lecturer in scientific German at the 
Northern Polytechnic, Holloway—The Clerk, Northern 
Polytechnic, Holloway, N.7 (Aug. 29). A professor 
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of mathematics in the University of Melbourne— 
The Agent - general for Victoria, Victoria House, 
Melbourne Place, Strand, W.C.2 (Sopt. 3). A full¬ 
time lecturer and demonstrator in anatomy at the 
University College of South Wales and Monmouthshire 
—The Registrar, University College, Cardiff (Sept. 7). 
Keepers of, respectively, the departments of botany 
and vertebrate zoology of the Museums, Liverpool— 
The Director, Free Public Museums, William Brown 
Street, Liverpool (Sept. 10). A lecturer in orgunic 
chemistry in the department of organic and applied 
chemistry of the Sir John Cass Technical Institute— 
The Principal, Sir John Cass Technical Institute, 
Jewry Street, E.C.3 (Sopt. 12). A senior member 
of the staff of the British Launderers’ Research 
Association, for carrying out teolmical investigations 
connected with the laundry industry—The Director of 
Research, British Launderers’ Research Association, 


Hill Viow Cardens, Hendon, N.W.4. A laboratory 
assistant at the Royal Gunpowder Factory — The 
Superintendent, Royal Gunpowder Factory, Waltham 
Abbey, Essex. An assistant lecturer in the depart¬ 
ment of biology of the Huddersfield Technical College 
—The Director of Education, Education Offices, 
Huddersfield. A full-time teacher of objects in 
mining courses at the Barnsley Mining and Technical 
College -The Principal, Harvey Institute, Barnsley, 
The Gardiner professorship of physiological ohomistry 
in the University of Glasgow—The Secretary of the 
University Court, University, Glasgow. An evening 
teacher of machine design and machine drawing at 
Goldsmiths’ College—The Warden, Goldsmiths’ Col¬ 
lege, New Cross, S.E.14. A teacher of practical 
mathematics at the Croydon Polytechnic --- The 
Principal, Contra] Polytechnic, Scarbrook Road, 
Croydon. 


Our Astronomical Column. 


The Degree of Accuracy of Meteor Observa¬ 
tions.— Mr. A. King contributes a paper on this sub¬ 
ject to Mon. Not. Roy. Aat. Soc. for May. Ho con¬ 
siders (1) observations by experts in this work, (2) 
those by people who know the stars, but are unprac¬ 
tised in meteor work, (3) those by quite unskilled 
observers. Twenty-four meteors in class (1) show very 
satisfactory accordance ; the heights at commence¬ 
ment of path range from 93 to 45 miles, those at end 
from 80 to 25 miles ; the velocities are in close accord 
with those calculated on the parabolic assumption, 
allowance being made for the earth’s attraction. 
From tho comparison of the results of different 
computers, the probable errors of heights and radiants 
are within a fraction of a mile and a degree respect¬ 
ively. 

The results in class (2) are considerably loss precise. 
The uncertainty of the radiant is now 3° or 4°. Class 
(3) is of value only when a very largo number of 
observations is available ; the errors then tend to 
cancel out. As an example, nearly 300 observations 
were available of the Yorkshire fireball of Sept. 6, 
1926. Mr. Denning and Mr. King differed only by 
2° in the radiant. Prof. Shapley has latoly urged 
more careful study of meteors, hoping that tho study 
may lead to important results in stellar physics. 

f Auhig je.- —Mr. P. Doig contributes a note on this 
interesting variable star to Li.A.A. Journal , No. 7. 
It is of special type F5, and Mies C. Payne has deduced 
from the spectrum the absoluto magnitude - 4-0. Its 
normal apparent magnitude is 3*3 ; it drops to 4-0 at 
minimum ; the period during which the light is below 
norma) is 700 days, for 300 of which the light is con¬ 
stant at its minimum value ; the interval betwoon 
minima is more than 27 years—the longest period 
known. Miss Payne’s value of tho absolute magnitude 
gives a distance of nearly 1000 light-years ; from tho 
statistics of giant stars, Mr. Doig estimates a diameter 
50 times that of the sun and a mass 35 times that of 
the sun. The variation of light has usually been 
ascribed to eclipse ; on this assumption Prof. Shapley 
found that the radius of the primary is 0*03 of the 
major axis of tho relative orbit. The estimated 
diameter given above makes the serni-major axis of 
the orbit 4 astronomical units. This with a period of 
27 years gives a mass 1/11 of that of the sun ; accord- 
^g to Eddington, this is less than the minimuin 
possible mass for a star (whioh is about 1/7 of the sun’s 

No. 3007, Vol. 122] 


mass) ; it is in any case incompatible with an absolute 
magnitude - 4. These considerations throw grave 
doubt on the hypothesis that the variation is due to 
eclipse. At tho moment no other plausible explana¬ 
tion suggests itself. 

Liok Observatory Catalogue of Radi a u 
Velocities. —The observation of radial velocities 
has been one of the chief branches of work at the 
Lick Observatory. Voiumo 16 of the Publications 
of the observatory contains the results in the form of 
« catalogue of the radial velocities of 2400 stare. 
Those south of declination - 20° were observed by the 
D. O. Mills expeditions to Santiago, Chile, which 
began in 1903 and went on for tho remainder of the 
period covered by the catalogue, which extends from 
1896 to the end of 1926. Tho larger pari of the volume 
contains tho separate daily results for each star, 
together with notes on peculiarities of spectrum and 
on the lines employed : the catalogue proper only 
occupies a few pages at the end. 

Variable velocity is established for 351 stars in the 
catalogue, aud is susjmoted for 81 more. The 
variation is clearly shown in the case of Frocyon ; 
the observations of this are combined in groups ; 
the extreme values are - 4*28 km,/sec. for the period 
1903-6, and - 1*60 km./sec. for the period 1918-23. 
The centre of moss of the first component of Castor 
has the value - 1*2 krn./sec., that of the second 
component +6 0 km./sec. Polaris has been obsorved 
more than five hundred times ; the details are not 
given, but it is noted that the period of the Hhort 
variation is 3-96809 days, the longer period boing 
probably greater than thirty years. There are 
numerous observations of both components of a 
Centauri. The radial velocity of the system is given 
as - 22-2 km./sec. The radial velocity of Arcturus 
is unexpectedly small, considering the Rtar’s large 
proper motion. The mean of 56 determinations is 
- 5-35 km./sec. The catalogue is practically complete 
down to magnitude 5*5, there being only 69 stare 
absent. Most of these have been observed elsewhere ; 
some are difficult to measure. 

The introduction contains much interesting matter ; 
for example, the endeavour to make a hole in the 
middle of the original 30£-inch mirror, which resulted 
in the mirror flymg to pieced under internal strains. 
Fortunately, a better mirror was obtained from the 
St. Gobaia Co. 
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Research Items 


Thk Inter-sex Pig in Melanesia. —In Man for 
July, Mr. ,F. JI. linker describes customs in which the 
inter-sex pig plays a part in the Now Hebrides. Inter- 
sex main male aro particularly abundant in this area. 
Among thorn the pig exhibits a complete range of 
variation in the external parts from the female anatomy 
to a fairly complete approach to the male. Internally, 
only male organs occur. The inter-sex has an im¬ 
portant social significance. They are highly valued, 
Doing worth half as much again as the male. Their 
chief use lies in their function in the pig-killing feasts, 
by which a man rises in the five ranks of precedence. 
A certain number of male and inter-sox pigs must be 
killed at each stop. As the native cIooh not breed pigs 
systematically and on a largo scale, it is necessary 
that he should borrow on these occasions. But any¬ 
one who is unpopular will not be able to obtain a loan. 
One method of obtaining pigs is by extorting payments 
of pigs to avert ill caused by the magic [lowers of the 
extortioner. Jlc may threaten the owner with injury 
to health, or even with death. It comes about, then, 
that only popular men or those foared for their magic 
powers are able to obtain the pigs necessary to rise in 
rank. The promotion takes place at a ceremony 
which includes a night-long dance. Hie pigs are 
killed at this ceremony, but not eaten. Indeed, the 
inter-sex is never eaten except by women anti children. 
LoanH of pigs, which are the standard currency, in¬ 
volve a complicated system of interest, as a loan has to 
be repaid with a pig of the size which the loan pig 
would have attained in the interval had it been allowed 
to live. 

OSTRIH AND THK TREE AND PlLLAR-Op LT.—In 
Ancient Egypt for dune, Sir Flinders Petrie discusses 
the relation of the Osiris legend and the pillar cult -a 
question bearing upon the suggested connexion be¬ 
tween Egyptian civilisation and the Caucasus. The 
legend that a tamarisk tree grew round and enclosed 
the body of Osiris and was afterwards cut down by the 
king and used as the pillar of his house, finds a parallel 
in two Georgian folk-stories previously recorded in 
Ancient Egypt. Georgia is thus linked with the Osiris 
legend both by ancient geography and modern folk¬ 
lore. The actual remains consolidate the legend and 
give it a real basis. The Osiris worshipper must have 
been as early as the Badarians, for corn was grown and 
ground by them. As there are no figures of an earlier 
race except, the steatopygouK, that was probably the 
men reclaimed by Osiris from cannibalism, and the 
practice must have been known to the Badarians from 
the allusions to it in the Book of the Dead, which refers 
familiarly to the kingdom of Osiris. The Badarian 
type of skull being near the Dravidian and early Hindu, 
them is a presumption that both races originated from 
some common centre probably in Asia. Putting 
legends and remains together, the position is that a 
people living in Georgia possessing agriculture and 
Nome civilised arts moved into India and Egypt 
through Syria, bringing with them myths of the home¬ 
land and connected with the principal places between 
the Black Sea and the Caspian, arid possessing a 
civilisation which decayed in Egypt but upheld the 
ideals of Osiris ami Isis. The worship passed through 
Syria, Byhlos becoming its centre. In Canaan the 
typical worship was oonnooted with the grove sacred 
to the goddess and the pillar of wood or stone. The 
tree (a$hcrah) is best explained by the continuance of 
the worship in which holy trees are thought to be the 
habitation of a spirit or stunt. It may have influenced 
Christianity and explain the aaying of Jesus : 

“ Raise the stone and there shall thou find me, 
Cleave the wood and there am IT 
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Pressure and Physical and Mental Efficiency. 
—Report No. 37 of the Aeronautical Research 
Institute, Tokyo Imperial University, records an 
experimental study of the effects of low barometric 
pressures and oxygon deprivation upon the efficiency 
of mental and physical work. The research has been 
very carefully conducted, and control experiments 
carried out arid reported in full. The results seem to 
show that both physical and mental efficiency are 
decreased as a consequence of the lowering of the 
barometric pressure, but from the first group of 
experiments one cannot determine whether tins is due 
to the decrease of pressure or to the lack of oxygen 
coincident with the decrease of that pressure. Some 
further experiments on admittedly too few subjects do 
scorn to indicate that the decrease in efficiency is due 
to the lack of oxygen rather than to the low pressure 
in itself. 

A New Lethal Factor in Cattle. —A striking case 
of a recessive lethal factor in Swedish Holstein - 
Friesian cattle has been described by Mohr and 
Wriedt (Jour, of Genetics, vol. 19, No. 3). Matings of 
heterozygous bulls to their daughters produce one 
hairlesH calf in seven (98 : 12 or 14) according to ex¬ 
pectation. The calves have a pink colour owing to 
the blood-vessels, and the skin is in an embryonic con¬ 
dition oxeept a few areas on the muzzle, eyelids, ears, 
and legs, wnich produce hairs. Their teeth and hoofs 
are normal, but they die a few minutes after birth. 
The condition wo s at first supposed to be due to foot- 
and-mouth disease, but has since been clearly traced 
to inheritance from one or more heterozygous bulls of 
high phenotypic quality, who spread it in the herds 
as a recessive character, Hairlessness is known to 
occur in man, dogs, horses, rats, mice, goats, and other 
animals, but is not usually accompanied by lethal 
defects. Five lethal factors are now known in cattle, 
and three, or probably four of them, occur in the 
Holstein-Friesian. This suggests the necessity for 
using breeding tests to determine whether lethal 
recessive factors are present in the animals to be used 
for breeding purposes. 

Natural History of Angola and Rhodesia.— 
Fascicule 3 of volume 4 of the Report of the Mission of 
M. de Rohan-Chabot to Angola and Rhodesia in 
1912 1914 (Paris : Paul Geuthnor, 1925, 150 francs) 
has recently come to hand. The expedition was in¬ 
augurated under the auspices of the French Ministry 
of Public Instruction and of the Geographical Society 
of Paris, and most of its explorations were carried out 
in Angola, a region rarely visited by French naturalists. 
The greater part of this finely illustrated publication is 
occupied by reports by various specialists on the 
Coleoptera, an order of insects whioh is shown to ex- 
Ivibit a markedly endemic character in the region con¬ 
cerned. Other reports deal with the Hymenoptera, 
Arachnida, and non-marine Molluscs and the ferns. 
In most cases the collections reported upon are 
relatively small, but they provide a welcome addition 
to our knowledge of a little-explored region, 

Indo-Australian Wasps. —The supplement to 
vol. 9 of Treubia (January 1928) is devoted to a com¬ 
prehensive monograph of the Scoliid wasps of the 
Indo-Australian region by Dr. J. G. Betrem, of the 
1 ,and wirtschaf tllchen Hochsohule at Wagoningen, 
Holland. This monograph, which occupies nearly 
four hundred pages, is prefaced by an admirably 
illustrated account of the general anatomy of these 
insects and a short dissertation upon their biology. 
Most of the remainder of the work is devoted to 


August 11 , 1928 ] NATURE 219 


descriptions of the various species and, in drawing up 
these, the author has had access to material from many 
of the great museums of Europe and the Orient. In 
the concluding chapter there is a goneral discussion of 
problems suggested by the geographical distribution 
of these wasps in the region under consideration. The 
work is of importance to all entomologists interested in 
Aculeate Hymenoptera. 

Is the Malaria Parasite Intracellular V— It 
is usually stated that the malaria parasites live intra- 
eellularly in the red blood corpuscle, but after a 
series of investigations extending from 1911 to 1920, 
Dr. Mary R. Lawson concluded (1920) that “all 
malarial parasites are extracellular, that is, they are 
attached to the external surface of the infected 
(forpuscle and each parasite destroys several red 
corpuscles,” and this view has been supported by 
at least two subsequent workers. Herbert L. Ratcliffo 
( Arner . Jour, Trap. Med., 7 ; 1927) has carried out 
investigations on blood taken directly from canaries 
infocted with Plasmodium prcvcox and from man 
infected with tertian malaria ( P . vivax), fixed in 
Bouiri’s or in Zenker’s fluid, dehydrated, embedded 
and cut into thin serial sections (1£-~2 al thick). In 
no case was he able to find a parasite extracellular or 
even deeply embedded in the surface membrane ; 
they are intracellular. 

Plankton Movements. —The M.B.A. Journal, N.8. t 
15, 2, contains an account bv F. 8. Russell of the 
vertical distribution of Calanus by day from April to 
September of 1920. There is a diurnal descent from 
April to June and ascent from July to September. 
Measurements of the specimens revealed two broods 
of different sizes, the * small ’ brood being dominant 
from July to September and apparently reacting 
differently from the ‘ largo ’ brood, which had tended 
to avoid tho increasing light in the spring. 

Conditioned Responses in Fish.— Many of Pav¬ 
lov’s observations on tho behaviour of dogs under 
experiment have been found by H. O. Bull to bo 
reflected in fish (M.B.A. Journal , N.S., 16, 2). By 
association with food he trained Blenniutt to detect 
a momentary increase of 0*4° O. in the temperature 
of the surrounding water (and/or tho induced con¬ 
vection currents), and a momentary decrease of so 
little as three parts of salinity per 1000. His wrasses 
learned to discriminate between different coloured 
lights or between one or two sources of light, but not 
readily between differences in intensity of one light. 
Other experiments using slight electric shocks re¬ 
vealed some colour discrimination in blennies and 
sensitiveness to a vibratory stimulus in Crenilahrus 
and Anguilla. The paper is valuable and important. 

Minute American Land Snails.- -Mr, H, Bur¬ 
lington Baker has of late devoted his attention to 
the anatomy of minute American land snails. His 
paper on some Mexican forms previously confused 
with the genus Thysanophora ( Proo . Acad ,. Nat. Sci. 
Philad vol. 79), has now been followed by one on 
minute American Zonitidee ( ibid vol. 80). Tho 
author gives a standardised nomenclature as adopted 
by him for the parts of the genitalia, which if it does 
not commend itself to other anatomists at least 
enables those who consult his work to follow his 
descriptions with understanding. A series of more 
or less well-known genera and species are dealt with 
anatomically, some for the first time, and though 
no new species is put forward, the familiar Helix 
minuocufa, Binney, is now made the type of a new 
genus Pseudovitrea. 

Orthoptera of Polar Siberia. —The Yakutsk 
Commission of the Russian Academy of Sciences has 
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published an interesting list of Orthoptera of the 
Yakutsk republic by Miss E. F. Miram (Matiriaux de 
la Commission pour Vitude, de la Hlpuhliqux, Jakoute, 
part 24 ; Leningrad, 1928). Materials for the list 
have boon collected by several expeditions of the 
Academy, and the list includes as many as 36 species, 
which is a high figure considering that Orthoptera are 
a group closely connected with warm and dry condi¬ 
tions of existence. Out of these, two species proved 
to be new to science (Podimnopsis jacuta Mir. and 
Prumna polaris Mir.). Tho lost named of the two 
now species is distributed northwards up to the Polar 
circle, together with Podisma frigida Boh. and three 
Hfjecies of Acrydium (Tetrix) ; there are also four 
species of Acrididw {Podistnopsia poppiusi Mir., 
Gamphocerus variegatus F.W., Podisma koeppem Zub., 
and Acrydium fuliginoaum Zot t.), which extend their 
area well beyond the Polar circle. 

Tree Growth and Climatic Cycles.— An article 
recently published as a News Bulletin by the Carnegie 
institution of Washington, D.C., describes the re¬ 
markable correlation existing between annual ring 
formation in trees and climatic cycles. The work 
is mainly due to many years of patient effort on 
the part of Prof. H, E. Douglass, of the University 
of Arizona, who examined large numbers of yellow 
pines from tho arid region of northern part of the 
State. The variation in tho annual rings of individual 
trees over considerable areas exhibited such uniformity 
that the same rings could bo identified in nearly every 
tree, and tho dates of their formation established with 
practical certainty. In dry climates he found that 
ring tliickriesseH are proportional to rainfall, with an 
accuracy determined for recent years of seventy per 
cent. As this accuracy presumably extends oyer 
centuries, the tree records can bo expected to give 
indications of climatic cycles and of past climatic 
conditions. As the result- of more recent investigations 
of tree groups in Western United States and Europe, 
Douglass has found many interesting correlations in 
the tree records of widely separated localities which 
inav throw some light on tho world climate of the past. 
Following similar lineH of investigation. Dr. Hunting- 
ton of Yale and his assistants havo measured the rings 
in the stumps of 461 Sequoia trees, tho dates of cutting 
of which were known. Some of the trees were only 
a few hundred years old when cut, nearly a hundred 
wore close to two thousand years of age, three had 
lived to more than three thousand years, while the 
oldest registered 3210 rings. From the measurements 
obtainod, Huntington has been able to construct a 
climatic ourve “fairly reliable,” be believes, back to 
a date before the beginning of the Christian era, and 
“ moderately reliable ” running back several hundred 
years further. Dr. Ante vs, a Swedish worker, hnH now 
made a re-examination of Huntington’s Sequoia 
material which relates to the period from 1000 b.c. 
to the present time, and although his methods in 
constructing a climatic! ourve were entirely different, 
the curves of climatic fluctuations correspond in 
striking degree with Huntingdon’s results. 

Cotton Breeding in Nigeria. —The Empire 
Cotton Growing Corporation has just published a 
short report on the work in crotton breeding and sood 
supply carried on at its farm at Daudawa in Northern 
Nigeria (London, 1928 ; price 2s.). Broadly,-there are 
three cotton belts in Nigeria—southern, middle, and 
northern, widely different in climate, agricultural 
practice, and political development. The southern 
bolt grows a number of native cottons, which at 
best do not rise above the* standard of American 
‘ middling.’ Local weaving absorbs most of the out¬ 
put. Southern farmers would readily grow for export 
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if provided with a cotton suited to their agricultural 
conditions and able to command a fair premium oyer 
their premint varieties. From one distinctive native 
variety the Agricultural Department has produced by 
selection a strain of cotton which promises to succeed 
as an export cotton over considerable areas of the 
southern belt. The middle belt is least developed 
of all, but systematic investigations have been com¬ 
menced on t he lines which have brought success in the 
south. In the northern bolt the American cotton 
‘ Allen 1 has steadily spread in cultivation since 1912, 
thuH creating an expanding export traile. Full export 
exploitation of trie northern belt may demand, 
however, for certain areas some other variety, and 
investigations into the possibility of producing an 
improved strain of * Alien * are already being pressed 
forward. In the northern belt, the question of seed 
supply is of Home complexity. Careful study of all 
the facts suggests that a comprehensive organisation 
for seed supply is necessary. This report sots out in 
detail the scope and form of an appropriate machinery. 
It is concluded that the Corporation farm at Daudawa 
should endeavour without delay to produce annually 
1000 acres of cotton for Reed supply. The necessary 
expansion might be along a number of different lines, 
and involves intricate questions of labour and adminis¬ 
tration. Future development of the Nigerian cotton 
industry hinges largely on plant breeding, and for that 
reason the latter half of this report is devoted to a 
review of current problems and investigations in 
cotton breeding. 

Tovoukaphio Mappjno. —Topographic Instruc¬ 
tions of the United States Geological Survey, Topo¬ 
graphic Mapping,” is the titlo of a useful small volume 
that has been published as Bulletin 778 E of the 
United States Geological Survey. The book gives 
full instructions for field and office work, including 
a description with plates of all the symbols used. 
The work is naturally intended for officers of the 
United States Survey, but the instructions given 
should prove useful in any part of the world. The 
matter with regard to office work is particularly 
interesting, since it is not usually published in so 
great detail in volumes on map-making. 

Physics a no Chemistry of this Sandy Beach.— 
In two recent papers. Mr. .T, Ronald Bruce makes some 
interesting contributions to the little that is already 
known about the biologically important physical and 
chemical factors of the sandy beach. The papers 
embody work done at Port Erin, and in the first of 
them (“ Physical Factors on the Sandy Beach,” 
Part 1. Tidal, Climatic, and Eduphic. Jour. Marine : 
Biol. Assuc., vol. 15, No. 2) several important points 
are discussed. Figures are given to illustrate the 
sudden change in the temperature and salinity of the 
shore as the rising tide washes over it. Samples of 
sand from different stations on Port Erin beach were 
separated by sieving into various grades, and tho rate 
of evaporation, the water content at saturation, and 
the rate of capillary rise were determined for each 
grade, os well as for natural ungraded samples. It 
was found that while the natural ungraded sand had 
a much lower water content per 100 volumes of wot 
sand than any of the graded samples, the rate of 
capillary rise through it was much more rapid than 
through the graded samples. Grade has apparently 
little influence on the rate of evaporation from the 
surface of wet sand. Tho second paper ("Physical 
Factors on the Sandy Beach.” Part 2. Chemical 
Changes—Carbon Dioxide Concentration and Sul¬ 
phides. Ibid.), apart from a consideration of the 
rfile of calcareous matter in the sand as an alkali 
reserve, is devoted largely to an investigation into the 
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constitution of the * black-layer * which is reached 
at a varying depth below the surface. In this con¬ 
nexion an iodornetrio method for the determination 
of sulphides in sand is described, and the formation 
of the ferrous sulphide, to which the black colour is 
due, is discussed. It appears that the formation of 
tho forrous sulphide is associated with look of oxygen 
and with bacterial action, but the precise nature of 
the reaction is not yet understood. The presence of 
organic debris seems to be essential to the reaction. 
Finally, a diagram is given to indicate the probable 
cycle of reactions through which sulphur passes on 
the sandy beach. 

Thomas Recording Calorimeter.— -The Gas 
Regulation Act of 1920 made provision for the 
continuous recording of the heating value of town’s 
gas when satisfactory calorimeters became available. 
Since then much effort has been devoted to the 
design of suitable recording apparatus. Seeing that 
penalties are dependent on deficiencies in the calorific 
value of gas supplied, the need for vigorous sifting 
of the claims advanced by inventors is ovident. A 
report has been issued (Fuel Research Technical 
Paper, No. 20. London : H.M.S.O. 9 d, net) on the 
“ Thomas Recording Calorimeter ” introduced by 
tho Cutler-Hammer Co., New York, and mode iti 
England by the Cambridge Instrument Co. One 
great difficulty of the problem is the fact that tho 
instrument must follow and record the changes of 
tho quality of the gas, and at the same time allow 
for changes of its temperature and pressure. The 
method adopted in this instrument is to employ air 
in excess as tho calorimetric medium for absorbing 
the heat developed in the combustion of tho gas. 
As the air/gas ratio by volume is kept constant, 
the temperature rise of the products of combustion 
should depend on the calorific value only of the gas, 
and this temperature rise is recorded by resistance 
thermometers. On gas of a steady calorific value 
tho recorder agreed with a Boys’ calorimeter to 
within 1 B.T.U. per cub. ft. When fluctuations 
occurred there was a time lag which was particularly 
in evidence when the fluctuations were of short- 
duration. The recorder tended to smooth out the 
peaks and valleys, so that the mean value of the 
record was approximately correct. The calorimeter 
has since received official approval of the Gas 
Referees. 

The Disintegration of Carbon. — MitteUung 
No. 213, from the Vienna Radium Institute, contains 
an account of new work done by H. Pottersson on tho 
supposed disintegration of catbon nuclei by a-particles 
made possible by the development of a technique for 
preparing relatively large quantities of polonium, equi¬ 
valent now in a-ray activity to as much as 7 mgm, of 
radium. A Hheet of graphite was bombarded with the 
a-rays from one of these sources, and the secondary 
rays emitted from it at an angle of about 150° with the 
incident beam, which were presumably mainly H- 
particles, were examined by the method of scintilla¬ 
tions. Their number fell off rapidly when the air 
range of the a-particles was cut down by absorbing 
screens from 3 cm. to 2 cm., showing directly that the 
slower a-particles do not eject any considerable 
number of protons of air range less than 5 mm., and 
implying that an a-particle cannot effect a disruption 
unless its velocity exceeds some minimum value, which 
is more than is required in the case of alumimium, 
according to work by E. A. W. Schmidt in the same 
laboratory. As is well known, the Austrian results 
are not universally accepted, but detailed reports of 
this nature must ultimately decide between their 
claims and those of the Cambridge and Berlin sohools. 
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The Seventh International 

riiHE seventh International Congress of Photo - 
A graphy was hold in London on July 9 14, a 
period of tliree years having elapsed since the last 
Congress was held in Paris, in June 1925. The Royal 
Photographic Society, which is the premier photo¬ 
graphic society of the world, made itself responsible 
for all the arrangements, and about twelve months 
ago it started the work of preparation, an organising 
committee being appointed which comprised repre¬ 
sentatives not only of photographic societies and 
associations, but also of the various scientific societies 
of Great Britain. The chairman of this committee was 
Sir William Pope, and the secretary, Dr. W. Clark. 

As in the case of previous congresses, the seventh 
consisted of three sections, dealing respectively with : 
(1) Scientific and Technical Questions, (2) Pictorial 
Photography, (3) Bibliography, Record Photography, 
History, etc. Section (1) was divided into four sub¬ 
sections, dealing respectively with (a) Theoretical 
Aspects of Photography, (b) Photographic Practice, 
(e) Scientific Applications of Photography, and ( d ) 
Industrial and other Special Applications of Photo¬ 
graphy. The mere names of the sections and sub¬ 
sections indicate the wide scope of the subjects under 
consideration, although it hides such important 
applications as kinematography, colour photography, 
and photo-engraving processes, which were included 
under 1 (d). Special committees were in charge of 
each section and sub-section, and well-known workers 
in the different subjects in various parts of the world 
were invited to send in communications. As a result, 
some seventy papers were received from workers in 
England, the United States, Germany, France, Italy, 
and Switzerland, so that copious material was received 
for discussion at the various sectional meetings. 

The meetings were held at the Imperial College of 
Science and Technology, South Kensington, and the 
Congress was opened on the morning of July 9 by 
Sir William Pope, who had been elected president. 

A large and representative gathering of workers 
associated with tne science of photography, including 
delegates from the United States, France, Germany, 
Belgium, Italy, Switzerland, and Russia, was present, 
and the president was supported on the platform by 
M. L. P. Clerc (France), Prof. R. Luther (Germany), 
M. Callier (Belgium), Dr. C. E. K. Mees (America), 
and Mr. F. F. Renwick and Dr. T. Slater Price (Royal 
Photographio Society). Tho president, after wel¬ 
coming the delegates from overseas, referred to the 
progress achieved sinoe the days of the first inter¬ 
national congress, held in Paris in 1889, and to the 
services rendered by photography in everyday life, 
as, for example, in the daily and illustrated Press. 
More particularly he emphasised the increasing 
importance of photography in its scientific applica¬ 
tions. Whole branches of modern science are founded 
on photographic methods and depend for their exist¬ 
ence on photographic aid : examples may be given 
in the methods of X-ray crystal analysis introduced 
by Sir William Bragg, and the spectroscopic study of 
the aurora borealis. Again, photography is an 
indispensable instrument in working out the con¬ 
clusions of modern physios. In another direction 
kinematography is a popular triumph of photography, 
with the promise of coming now developments in 
talking films and films in natural colour. The presi¬ 
dent finally referred to the fact that modem photo¬ 
graphy depends mainly on the sensitiveness of silver 
salts, and suggested that investigation of other sub¬ 
stances, which are known to be light-sensitive, might 
reveal other possibilities of practical application to 
photographio use. 
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Congress of Photography. 

The president then declared the Congress open, and 
invited the mombers, before the sessions of the various 
sections opened in the afternoon, to visit a new feature 
of these international congresses, namely, an exhibi¬ 
tion of examples of nature photography, photographic 
survey and record work, photo-micrography and 
colour photography in the shape of both transparencies 
and prints, scientific photographs and apparatus, 
etc. There was also a collection of examples from 
British and American workers of commercial and 
advertising photography ; in addition, many trade 
firms, British, American, and German, had exhibits. 

Following the usual custom, the various sectional 
meetings, at which the proceedings were conducted 
in either English, French, or German, were presided 
over in turn by delegates chosen from the various 
countries represented. As can be seen from the list 
published in Nattxrk of June 23, p. 1007, the papers 
even in each section extonded over a wide range of 
subjects. In many cases they gave rise to lively 
discussions, but their full value will only be appreciated 
after they, together with the discussions, have been 
collected together and printod in the l^rocecdings of 
the Congress. It may be said, however, that- the 
riddle of photographic sensitivity and of tho latent 
image still seems to be very far from solution. It was 
hoped that one of the chief objects of the Congress 
would be achieved, namely, the standardisation of 
sensitometric measurements. At tho Paris Congress 
various recommendations of the English committee 
were accepted (sew Nature, 116, 224 ; 1925), but 
were only to come into force after a period of six 
months if they were not objected to by any national 
committee. Objections were raised, however, by 
the committee of the Optical Society of America, 
more particularly with respect to tho standard light 
source to be used, with the result- that international 
agreement was still wanting. At- the present Congress 
the American Committee put forward definite pro- 
>osals with respect to the standard of photographic 
ight intensity. Those gave riso to a lively and 
animated discussion, but since they had l>een sent in 
too late for them to receive due consideration from 
the other national committees, it was not possible to 
come to a definite decision at once. The following 
resolution was, however, passed. It is given here 
because of its importance to all users of the photo¬ 
graphic plate in scientific investigations, and it is 
hoped that any reader interested will send criticisms 
to the secretary of tho National Committee on 
Standardisation, Dr. Slater Price. 

“ This meeting of the 7th International Congress 
recommends to the National Committees that the 
photographic unit of intensity for the sensitomotry 
of negative materials shall be defined as the intensity 
of a source of radiation having a luminous intensity 
of one international candle, and produced by a grey 
body at a colour temperature of 2360° K., together 
with a selectively absorbing filter made up as follows : 
Two solutions compounded according to the follow¬ 
ing formula, the complete filter to consist of a one-om. 1 
layer of each solution contained in a double cell made 
by using three plates of borosilicate crown glass 
(refractive index, D line^ P51), 2*5 mm. thick. 

Solution A. 

Copper sulphate (CuS0 4 , 5 H b O) 3*707 grin. 8 

Mannite C # H 9 (OH) 4 . . 3*707 grm. 8 

Pyridine (C ? H # N) . . . 30*0 c.c. 

Water (distilled) to make . 1000 c.<\ 

1 Tolerance in thickness shall be A 005 mm. 

1 Kor practical purposes an accuracy to the second place of decimals 
is probably sufficient. 
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Solution B. 

Cobalt ammonium sulphate 

(CoS0 4 , (NH 4 ) a S0 4 , «H a O) 26*827 grm. 9 

Copper sulphate (CuS0 4 , 5H a 0) 27* lHO gnn. a 

Sulphuric at*id (Sp. gr. 1*836) . 10-0 c.c. 

Water (distilled) to make 1000 c.c. 

It is recommended that the foregoing resolution shall 
come into force as a decision of this 7th International 
Congress if and when ratified by the National Com¬ 
mittees represented at thin Congress.’ 1 

Bearing on sensitometrio questions were several 
papers from the Eastman Kodak laboratories relating 
to the expression of plate speeds, the relation between 
time and intensity in photographic exposure, de¬ 
velopers for sensitometrio standards, a suggested 
systematic nomenclature for photographic sensito- 
metry, etc., on which no definite decisions could be 
made, and which will form a valuable nucleus for 
discussion at the next congress. 

The German delegates (Profs. Luther, Lottermoser, 
Eggert, Weigert, and Dr. Liippo-Cramer) concerned 
themselves chiefly witli papers touching some aspect 
of tho riddle of photographic sensitivity, as also did 
the English delegates. Dr. Hamer gave an admirable 
summary of our present knowledge of desensitisers, 
and emphasised the caution with which reports on 
these substances should be received. Dr. Toy 
summarised his work on the mechanism of latent 
image formation (see Nature, 120, 411 ; 1927 : 
121, 815 ; 1928) and also gave a valuable report on 
4i Turbidity/* which ho had drawn up in conjunction 
with Messrs. Davies, Crawford, and Farrow, and 
which should also be of use in other industries besides 
the photograpliic industry. 

The present writer is not fully acquainted with the 
work which was accomplished in other sections of the 
Congress, since ho was mainly concerned with Section 
1 (o'). Those sections were occupied more particu¬ 
larly with the applications of photography, and dealt, 
to a great extent, with a review of current practice 
and recent developments. The kinematographic 
^roup was occupied largely in the question of standard¬ 
isation, and was able to put forward definite recom¬ 
mendations which should contribute in particular to 
tho spread of motion-picture work among others than 
makers of drama films. 


In addition to the various meetings of the sections 
there were three special lectures which members of 
the Congress were invited to attend. These were : 
“ Pictorial Photography : the Relation of Technical 
Advance to Further Artistic Achievement/' by F, C. 
Tilney; The H urtor and Driffield Memorial Lecture, 
by Dr. 8. E. Sheppard, who took the latent image 
as his subject; and “ Physics in Photography/’ by 
Dr. C. E. K. Mees. The first two were held at the 
Royal Photographic Society, and tho last, at the 
invitation of, and in co-operation with, the Institute 
of Physics, at the Institution of Electrical Engineers. 
There were also motor-ooaoh excursions to places of 
interest, visits to such pieties os tho Elstree Studios, 
Amalgamated Press, Northcliffe House, etc. Qf 
course there was the usual banquet, which was held 
on the Wednesday evening, July 11, with the president 
in the chair. 

Especial mention should be made of tho collection 
of British pictorial photographs and photographs of 
pictorial and historical interest, which was exhibited 
at the Royal Photographic Society, and of historical 
photographic apparatus exliibited at the Scienoe 
Museum, South Kensington, Apart from members 
of the Royal Photographic Society, most people in 
Britain are unaware of the valuable historic collec¬ 
tions, both of photographs and apparatus, which are to be 
found in the rooms of the Royal Photographic Society. 

The final meeting of the Congress was hold on 
Saturday morning, July 14. Sir William Pope was 
unanimously eioctod the president of the Permanent 
Committee of International Congresses of Photo¬ 
graphy, while Dr, Clark, according to precedent, was 
elected general secretary of the Permanent Com¬ 
mittee. An invitation was received from the German 
delegates to hold the next Congress in Dresden in 
1931 ; this was unanimously accepted. The opinion 
expressed by the foreign delegates was that the 
Congress was tho most successful which had ever 
been held and that a standard had been set which it 
would be difficult to maintain. One very noticeable 
feature of the Congress was the cordiality prevailing 
between the delegates of tho various nationalities 
present. Although agreement could not be reached 
upon all questions of standardisation, much was gained 
in social intercourse and private discussions, all of 
which will have its effect in future congresses. 


The Great Perseid Meteor Shower. 


rpRIS shower comes this year under rather favour- 
* able conditions, the moon being a mere crescent 
and not capable of interference with the display. 
In 1921, on Aug. 12, there was a brilliant exhibition 
of the meteors at about 2.30 a.m. This corresponds to 
Aug. 11, 1928, 9 p.m. There should be many meteors, 
therefore, in tho evening, though the fact that the 
radiant is low will operate against a plentiful shower. 

It will be important to notice the horary rate of 
appearance of the meteors, so that the time of maxi¬ 
mum and its strength may be ascertained. The 
apparent paths of all the brighter meteors should be 
recorded accurately for the purpose of affording data 
for tho computation of their real paths in the air. 
Those of the meteors which are directed in their 
flights from other systems than the Persoids should 
be specially registered, for more investigation of the 
secondary showers of this period is needed. 

There are already many Perseid observations, and 
the drifting radiant has also been fully discussed. 
Its duration seems to extend from June 25 to Sept. 5, 
and the motion of its radiant is directed from 
356° + 39® to 92° + 02° during the 72 days. 
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This shower is one of tho oldest recorded in historic 
annals, for its initial mention is dated a.d. 714. Yet 
more than 1000 years elapsed before the month was 
specially recognised as a notable one for its meteors. 
The early returns of the display occurred in July, but the 
effects of precession have carried it forward until at 
the present time its chief exhibition comes on Aug. 11. 

The parent comet, 1802 III, discovered independ¬ 
ently by Tuttle and Swift in Amerioa, is a periodical 
one with a time of revolution about 120 years. The 
period of the meteors is doubtful, but there are 
indications of 105 years, answering to some of the 
best of the ancient and modem displays. I investi¬ 
gated the records, and found a shorter period advisable, 
namely, 11*72 years, which shows a singular agree¬ 
ment with many of the brighter and more abundant 
returns. The last fine shower occurred in 1921, so 
that if the latter period is admissible there should 
occur good aha were in 1933, 1945, 1956, etc. This 
system apparently forms a complete ring, but the 
meteors are evidently more thickly condensed at 
some points of the orbit than at others. 

W. F, Dunning. 
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University and Educational Intelligence. 

Applications are invited by the Huddersfield 
Education. Committee for the following research 
scholarships at the Technical College, Huddersfield : 
The Drapers’ Company’s Research Scliolarslup in 
Dyeing, value £100 a year with remission of fees ; 
The Joseph Blamires Research Scholarship for 
Research in Colour Chemistry, valuo £100 a year 
with remission of fees; and The British Dyes Re¬ 
search Scholarship for Research in Colour Chemistry, 
value £75 a year with remission of fees. Further 
particulars and forms of application may be obtained 
on application to the Technical College, Hudders¬ 
field. 

Dr. Ronald H, Purckll, who was recently elected 
by the Trustees to a Beit Fellowship for scientific re¬ 
search, having declined the award owing to his accept¬ 
ance of a Ramsay Memorial Fellowship, the Beit 
Trustees have awarded the vacant fellowship to Mr. 
E. C. S, Megaw, of Belfast, for research in the Electrical 
Engineering Department of the Imperial College of 
Science and Technology under Prof. Fortcscuo on 
“Properties and behaviour of the thormionio valve, 
particularly as a generator of radio frequency alternat¬ 
ing current, with the object of effecting improvements 
in the design of the valve and its associated circuits 
and of increasing the existing knowledge of their 
functioning.” Mr. Megaw was educated at Queen’s 
University and Municipal College of Technology, 
Belfast. 

Thk report of the work of the Department of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the session 1027 28 has been published, 
and shows ovory evidence of continued progress at 
this school. The laying down of a well-equipped 
petroleum laboratory, referred to in the previous 
report, has boon fully justified by the considerable 
increase in the number of students attending the 
practical class in examination of petroleum and its 
products, to the extent of duplicating the normal 
course in this subject. The courses of lectures given 
include general oil technology, introduction to the 
chemical and physical properties of petroleum, 
properties and examination of petroloum, and applica¬ 
tions of engineering and mechanical drawing. In the 
latter connexion the comment is rightly made that 
a general knowledge of the generation and trans¬ 
mission of power, such as is provided by this course, 
is essential to those clerical branches of the industry 
the work of which deals, inter alia , with engineering 
supplies, and it is to be hoped that this course wifi 
be more widely attended by petroleum technology 
students in future. Nowadays most of the larger 
concerns in the oil industry demand some relevant 
technical knowledge from their clerical staffs; 
advancement and promotion, in fact, are probably 
based more on this qualification and its practical 
value than on any degree of mere clerical efficiency. 
There is clearly no excuse for anyone, at least in 
London, who does not seek to equip himself with this 
additional knowledge. A further encouraging feature 
of tlra session’s work iB the initiation of research in 
8 P?°i?l problems by the more advanced students; 
this is a particularly healthy sign, and it is to be 
hoped that this development will expand greatly in 
future, 

A survey of higher education in the United States 
during the years 1924-26, published os Bulletin No. 

1927, of the United States Bureau of Education, 
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deals at length with the causes that have combined to 
provoke re-examination and re-statement of the 
fundamental objectives of higher education in that 
country. Under the pressure of unprecedented 
increase of student enrolments, rising costs, and 
political action, many institutions have been con¬ 
strained to restrict within limits much more precisely 
defined than formerly the scope and character of their 
objectives. Others, and notably Catholic Church 
colleges for both men and women, which are being 
enlarged and multiplied throughout the States, 
attempt to meet the situation by extraordinary energy 
in providing increased opportunities for their in¬ 
creasing numbers. The survey gives prominence also 
to tho growth of systematic and scientific study of 
methods and procedures. This is exemplified in the 
emergerioo of tho new profession of educational adviser 
to the president of a university and tho sotting up 
of research bureaux in the larger universities. More 
and more are specific educational problems submitted 
to carofully planned co-operative investigation. In 
order to avoid waste of effort owing to the lack of a 
central clearing agency for such work, it is desirable, 
says the report, that frequent periodic reports of 
studies completed or under way should bo embodied 
in a publication. It is interesting to compare with this 
part of the survey the remarks made by Sir Michael 
Sadler on Dec. 29 last in his presidential address to 
the Conference of Educational Associations on the 
neglect of scientific research in education in England, 
and tho lack of scientific record and observation 
of the many educational experiments now going 
forward. 

Adult education in Yorkshire is reviewed in a 
report recently issued as Educational Pamphlet No. 69 
(pp. 64, price Is.) by tho Board of Education. The 
lion-vocational adult classes of Yorkshire? comprise 
more than 10,000 students—about one-fifth of the 
total number in England and Wules. They include : 
university tutorial classes (1500 students), W.E.A, 
one-year and terminal classes (3600), similar classes 
organised by the local education authorities (5000) 
and other bodies (200), and 25 university extension 
coursos. Of tho various subjects studied, literature 
has in recent years become the moat popular. Other 
favourite subjects are economics and industrial 
history, music, ambulance and first aid, home nursing 
and hygiene, and psychology. Classes in natural 
science are not so numerous, but have been successfully 
conducted, several being in their third or fourth 
year. In 1926 27 there wore 10 classes in biology, 
2 in geology, and 2 in general science. Laboratory 
accommodation is provided at Leeds and Sheffield 
by the universities, and elsewhere by secondary schools, 
local resources being supplemented by the micro¬ 
scopes, slides, and material conveyed by the lecturer 
to the various centres. It is clear, says tho report, 
that the 173 classes, comprising 5000 students, pro¬ 
vided directly by the local education authorities, are 
reaching a body of people whose requirements are 
not met in any othor way -notably people for whom 
book-learning has no attractions. Half of these r 
students are manual workers, more than a quarter 
are women whose main occupation is household 
duties, and most of the remainder are engaged in 
clerical occupations or teaching. The subjects studied 
by them are chiefly ambulance and first aid, etc. 
(47 classes), musio (34), homo-nursing and hygiene 
(28), handicrafts (21), literature (13), and dress¬ 
making. The report is not merely statistical, but 
includes a critical survey,pf the adult education 
movement and estimates the' value of its achievements 
and prospects. 
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Calendar of Customs and Festivals. 

August 15 . 

The Assumption of the Blessed Vibgin Mary.— 
41 The greatest of the festivals the Romish Church 
celebrates in her honour ” ; but it is to be noted that 
though the ritual is ecclesiastical in the main, the 
festival is essentially popular in character. At 
Marseilles, for example, a festival was held on the 
highest of the mountains outside the town where 
there once stood the chapel of 14 Notre Dame des 
Angos,” destroyed in the revolution. Here the 
peasants from all the country round assembled in 
their best clothes and spent the day in sport. One 
of the most celebrated and elaborate of these festivals 
was hold at Mossina. It was known by the name of 
44 bam,” from an erection of about fifty feet in 
height which was carried in procession. This erection 
represented Heavon, and was divided into several 
stages. On those children represented the Virgin and 
Child, cherubim and seraphim, and the apostles, while 
four children were attachod to the principal radiating 
arms of a revolving sun. 

At Dieppe a Guild of the Assumption was founded 
in 1443 in memory of the defeat of the English. For 
the feast a girl of exemplary character was chosen to 
represent the Virgin, and six others, her handmaids, 
represented the “ Daughters of Zion.” A St. Fetor, 
specially associated with the Virgin, was chosen from 
the clergy, while the laity furnished the remaining 
eleven apostles. On the day preceding the feast, 
the Virgin was laid in a cradle resembling a tomb and 
carried to the Church of St. Jacques. On the morning 
of the 16th, a procession, including the dignitaries 
of the town and youths of both sexes, dressed to 
represent their patron saints, escorted the Virgin 
with her attendant handmaids and apostles from 
the ohurph of St. Jaoques to the church of St. Remi, 
where a Te Deum commemorated the defeat of the 
English. During the service a representation of the 
Assumption took place on a scaffold reaching nearly 
to the dome of the church. On this, God and a 
number of angels appeared. An essential part of the 
representation was a buffoon who came out at the 
moment a pasteboard figure of the Virgin, which had 
been substituted for the girl personating her, after 
being elevated to the upper stages of 1 Heaven,* 
disappeared behind the eloudfi and the angels extin¬ 
guished their tapers. The buffoon, after various 
capers, in the course of which he simulated death, 
took refuge beneath the logs of God, where his head 
alono showed. 

In Italy in ancient times, on Aug. 13, a Feast 
of Diana was celebrated by the husbandmen to 
secure the fertility of their crops—as the peasants 
nowadays invoke the Virgin at the Assumption to 
give prosperity to their vinos—and the shrine of 
Diana in the Grove of Nemi was visited by a multitude 
of pilgrims who invoked her as the goddess of fertility. 
At Nemi, Diana was associated with a priest-king, 
and it is at least a coincidence that in the Christian 
observance the Virgin should also be associated with 
a male figure—at Dieppe St. Peter, who is specially 
set apart, from the other, eleven apostles, and later 
with the buffoon, who in his antics and his simulation 
of death recalls the pantomimic fertility figures of 
pagan and popular observance. It is generally 
agreed that these elaborate Assumption festivals of 
Roman Catholic countries mark the adoption of the 
fertility festival of a pagan goddess represented at 
Nemi by Diana. The late date of the institution of 
the Assumption—it is said to be of the seventh oentury 
—and its association with a fifteenth-century founda- 
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tion in France, point to a popular festival of long 
standing and deep rooted, which the Church had finally 
to recognise and accept. 

Tbe Assumption of the Virgin and the Dianic 
festival appear to belong more particularly to the 
southern area of Eyypope, In Britain the Assumption 
is also associated with fertility, but in connexion 
with first-fruits. It was customary in some localities 
for all fruits, vegetables, and herbs to be taken to the 
church on this day and consecrated against evil. 
Thereafter charms could be wrought by their means, 
anti if thrown in the fire they effectively drove away 
witches and other evil things. 

On Aug. 15 the Minstrels* Feast took place at 
Tutbury, in Staffordshire, when Needwood Forest had 
to supply two bucks, one for the feast held at the 
Castle, and one for the prior of the Abbey. A buck’s 
head was carried in procession decked with bacon and 
pease, each one taking a part in the procession carry¬ 
ing a green bough. At the church a mass was said, 
and each minstrel offered a penny. On the following 
day a court was held, at which a king of the minstrels 
of Derbyshire and Staffordshire for the following year 
was elected. All undertook to abide by his rule. 
After a dinner the prior of the Abbey gave a bull, 
which was let loose when the tip of his horns, his 
ears, and tail had been out off, his body smeared with 
soap, and his nostrils filled with pepper. If any 
minstrel could cut a piece from his hide before he 
crossed the Dove he belonged to the king of the 
minstrels; if not, he was returned to the prior. In 
the former case he was baited three times with doge. 

August 16. 

St. Roche or St. Rock. —Smitten with pestilence 
while on a pilgrimage to Rome, he was cured by the 
intervention of an angel and became the patron of all 
afflicted with the plague. His festival was kept in 
England as a wake or harvest homo, dances taking 
place in the churchyard in the evening. 

August 18. 

St. Helena. —It has been suggested that, as in 
the cult of St. Helena, Empress of Constantinople, 
her festival falls on this day, it is therefore to be 
associated with an older cult, that of the Twin 
Brethren, Castor and Pollux, the one divine, the 
other human. This might well arise from a confusion 
with Helen, their sister. The Byzantine calendar, as 
well as others, records the festivals of twin saints on 
this day, namely, Florus and Lorus. The Russian 
peasants regard these saints as the patrons of horses, 
while in the Greek Church they are twin brethren 
who were stone masons. In the Syrian Church they 
are also twins. The Dioscuri, Castor and Pollux, 
were patrons of horses and of building, as well as 
connected with the sea ; but, in addition, their cult 
was closely related to that of the sky-god, as their 
name Dioscuri indicates. It has therefor© been 
suggested that their cult survives in the cult of some 
of the twin or coupled saints, of whom there are 
several examples in the Christian calendar. For 
example, Cosmos and Damian, patrons of sailors, and 
also popularly invoked as healers; Protasius and 
Servasius, the Torgemini at Langres, Nearchug and 
Polyeuctes, as well as St. Thomas, especially in 
connexion with his activities in India, and his relation 
to Christ. There are Indian and Persian parallels, 
such as, for instance, the Vedic A^vinau, the horsemen 
of the sun, while beliefs relating to twins among 
primitive peoples also point in the direction of a 
belief in the supernatural origin of at least one member 
of the pair, and of a sky and fertility cult. {See 
J. Rendel Harris, 41 Boanerges," Cambridge, 1913.) 
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Societies aod Academies. 

Pahis. 

Academy of Sciences, June 11.—The President 
announced the death of Luigi Bianchi, Correspondant 
in the section of Geometry.—Maodelbrojt: Remarks 
on the theorem of composition of normal families of 
functions.—E. Cartan : Complete orthogonal systems 
of functions in certain closed Riemann spaces.— 
Frontard : The profiles of coherent soils with a plane 
surface of slip.—Th. De Donder : The extension of 
the Einstein gravifie to thermodynamics.—E. Pierret : 
The realisation and working of a new oscillator pro¬ 
ducing very short waves. In an earlier communica¬ 
tion a means of obtaining very short waves (14 to 
18 cm.) has been described, for the good working of 
which two absolutely identical valves are required, a 
condition difficult to realise. An apparatus giving 
similar waves, but requiring only one valve, has now 
been constructed and details are given,—Edmond 
Rouelle ; The use of the ferromagnetic frequency 
demultiplier as a phase multiplier.—A. Turpain and 
R. de Bony de Lavergne : An ultramicroscope of very 
reduced dimensions and the researches possible by its 
aid.—L. Dlcombe : Electrified spherical pellicles and 
the Compton effect.—Edmond Bayle and Lucien Amy : 
The use in analysis of a mercury cathode with falling 
drops, A diagram is given of an apparatus for 
delivering the mercury drops rapidly and at a constant 
rate of flow. Examples are given showing some 
applications of the apparatus to analysis.—G. Siadbei: 
A new photographic sensitometer. The apparatus 
described gives quantitative measurements on the 
homogeneity of the photographic emulsion and its 
relations to light,—Marcel Frilley : The spectro- 
graphy of the X-rays by crystalline diffraction. 
Completing an earlier communication, some fainter 
lines in the X-ray spectrum of RaC have been recorded, 
one of which has a wave-length os short as 16 UX 
(770 kilovolts).—W. Broniewski and L. Sliwowski : 
The structure of the tin antimony alloys. Earlier 
work on these alloys has led to rather indefinite 
results. The authors’ work includes measurements 
for a series of alloys of the electrical conductivity, 
the thermo-electric power, the temperature coefficients 
of the electrical resistance, and of the thermo-electric 
power, the E.M.F. of solution, the coefficient of 
expansion, and its variation with temperature, the 
hardness, micrography, and thermal analysis. Only 
one compound is clearly indicated, Sn 3 Sb a .~ J. 
Huggett and G. Chaudron : The thermoinagnetic 
study of ferric oxide attracted by the magnet. 
Malaguti’s oxide, at a sufficiently high temperature 
is irreversibly transformed, with heat evolution, into 
ordinary ferric oxide, not attracted by a magnet. 
Traces of impurities modify the phenomenon con¬ 
siderably.- -Mile. J. S. Ldvy ; Adsorption in binary 
systems.—J. W. Nicolaleff : The allotropic modifica¬ 
tions and solid solutions of phosphorus. Measure¬ 
ments of density, vapour pressure, temperature of 
inflammation, and melting-point, prove the existence 
of four allotropic modifications of phosphorus, which 
form between themselves a continuous series of solid 
solutions. Red phosphorus is not one of the allo- 
tropes.—Ch. Courtot, L. Nicolas, and Tchang Han 
Liang : Contributions to the study of diphenylene 
sulphide.—Mme. Ramart-Lucas and Anagnostopoulos: 
The comparative stability of different isomers accord¬ 
ing to their absorption spectrum. Transpositions in 
the series of the l-oryl- 2 -phenyl- 2 -ethyl-l-butanols. 
P. Carrd : Benzylohlormethyl oxide : the formal of 
benzyl alcohol,—Marc Chambon : A new synthesis 
of tropic acid. Bromophenylacetio ester, 

C $ H* . CHBr . COjCjH*, 

No. 3067, Vol. 122] 


is condensed with trioxymethylene in benzene solution 
in the presence of finely divided zinc. The yield is 
over 50 per cent, of the theoretical.—Const. A. Ktenas : 
The presence of alkaline lavas in the northern Aegean 
sea.—Marcel Casteras : The structure of the Bess 6 de 
(Aude) massif and on its tectonic relations with the 
massif of Saint-Barthdldmy (Aridgo).—Georges Corroy: 
The vertebrates of the Lorraine Trias.—S. Thoulet: 
Submarine basins produced by subsidence,—Henryk 
Arctowski and Edward Stenz : The fall of dust in 
Poland on April 26-28, 1928. This dustfall, the first 
on record in Poland, gave deposits varying from 
2 grams to 31 grams per square motre. Reasons are 
given for supposing that this dust was carried from 
central Russia.—Ch. Maurian and L. Ebld : The 
diurnal variation of magnetic disturbance at the 
Val-Joyeux, near Paris. The daily magnetic dis¬ 
turbance was independent of the solar activity. There 
is a marked minimum throughout the year at about 
8.0 a.m., with two maxima at 1.0 p.M. and 10 p.m. —- 
Marcel Maseru : The staminal tapetum and pollen 
grain of Arum maeulatum. —A. Maige : The physio¬ 
logical conditions of the unilocular or plurilocular 
amylogon reaction of the plants.—A. Demolon, H. 
Burgevin, and G. Barbier : The clay colloids and 
solutions of soils.—J. Chaussin : Study of the internal 
medium in the different organs of the potato in 
course of development.—G. Th. Dornesco : Researches 
on the morphological constituents of the fibrous cells 
of the hepatopanoreas of the crayfish, and, in particu¬ 
lar, on the relations of the Golgi apparatus and the 
vacuomo.—Auguste Lumidre and Mme. Grange : 
The comparative alexic powers of the sera of arterial 
blood and venous blood. The alexic power of these 
sera is dependent, at least, in part, on the am omit of 
carbon dioxide present.—J. M. Le Goff: The differen¬ 
tial vasodilating action of cobalt and nickel chlorides. 
Although the toxic action of nickel is identical with 
that of cobalt, there is a marked difference between 
the effects of the intramuscular injection of salts of 
these two metals ; a cobalt salt produces expansion 
of the blood vessels and redness in the face, nickel 
salts are without action. Considering the close 
chemical relations of these two metals, this physio¬ 
logical difference is remarkable.—Maurice Piettre ; 
Some chemical and physical properties of the proteins 
of the serum. The proteins cannot be considered as 
buffer substances, this function apparently belonging 
to the mineral or organic impurities which are normally 
present.—V. Chorine: The immunisation of the 
caterpillars of Galleria Mellonella against Bacterium 
galleria No. 2. 

Academy of Sciences, June 18.—Marcel Brillouin : 
Mixed conditions at the frontiers. Oceans and conti¬ 
nents. Static tides.—P. Villard : The chemical 
actions of radiations. Remarks concerning an inter- 

S rotation. Discussion of a recent communication by 
T. Belliot on the action of light cm a photographic 
plate.—Charles Moureu,Charles Dufraisse, and Marius 
Badoche : Autoxydation and antioxygen action. The 
catalytic actions of phosphorus. Details of experi¬ 
ments on the oxidation of furfurol by gaseous oxygen, 
alone, or in presence of 1 per cent, of solid white 
phosphorus.—A. Blondel: The transformation of a 
luxmeter into a brilliancy meter.—-Rend Maire : The 
vegetation and the flora of the Hoggar (Central 
Sahara). The study of the flora of Hoggar shows 
that it is formed of tropical and Mediterranean sur¬ 
vivals, for the most part adapted to present conditions. 
Many of these represent survivals from a climate 
much more moist than exists at present. These 
conclusions are in agreement with those drawn from 
geological, geographical, ‘and zoological data.—Louis 
Blaringhem was elected a member of the section of 
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botany, in the place of the late L. Guignard.—W. A. 
Tartakowsky : The determination of the totality of 
the numbers represented by a quaternary positive 
quadratic form.—Sophie Piccard and D. Mirimanoff: 
Binomial curves.—J. v. Neumann : The theory of 
games of chance.— V. Hlavat^ : The coefficients of 
Ricci.—Marcel Vasseur : The permanent conjugated 
systems in the deformation of a surface.—Paul 
Alexandroff: The frontiers of connected domains in 
space of n dimensions.— B. d* Ken§kj*rt6 : An ele¬ 
mentary demonstration of a theorem of translation 
duo to M. Brouwer.—L^on Pomey : A general property 
of differential equations (ordinary or partial) and of 
integral equations. D. Th. Egor off : Some points of 
the theory of integral equations with fixed limits.— 
Benjamin Meisel : The torsion of prismatic bodies.— 
J. Schokalsky : The oceanographic expedition to the 
Black Sea.—Raoul Ferrier : The amperian in the 
theory of spectra.—A. Bogrosand Y. Rocard : Remarks 
on the Raman and Cabannes-Daure effects.—J. 
Cabannes : The experimental laws of the Raman 
effect and the theories of light.— Mile. M. Hanot : 
Researches on the hydrogen lines in the electric arc. 
The arc between metallic electrodes in hydrogen is 
rapidly extinguished ami a special device required to 
overcome this difficulty is described.— H. Volkringer : 
Continuous «}>ectra and band spectra of zinc vapour. 
For low vapour pressures, a spectrum is obtained 
which appears to be connected with the line spectrum ; 
with higher vapour pressures of zinc a band spectrum 
is formed between 2975 A. and 4800 A.—Jean Bec- 
querel and W. J. de Haas : The decomposition of the 
Faraday effects into two phenomena of different 
origins. Diamagnetic rotatory polarisation and para¬ 
magnetic rotatory polarisation.—Mme. Irine Curie : 
The number of ions produced by the a-rays of RaC' in 
air.—Maurice A umbras : The state of ionisation of 
solutions of hydrogen sulphide.—Paul Riou and Paul 
Cartier : The influence of viscosity on the absorption 
velocity of carbon dioxide by solutions of neutral 
sodium carbonate. Viscosity may have some influence 
on the velocity of absorption of a gas by a liquid, but 
in no case is it the main factor.—Pierre Brun : The 
heat of formation of partially miscible water alcohol 
mixtures.—Joseph Loiseau: Contribution to the 
study of the copper alloys by the diffraction of the 
X-rays. Copper and two brasses, 67/33 and 60/40, 
were examined from the point of view of the changes 
in the Laue radiograms brought about by annealing 
from different temperatures.- Albert Roux and Jean 
Cournot ; The crystallographic study by means of 
the X-rays of the structure of simultaneous metallic 
deposits of two metals. The spectra of the simul¬ 
taneous deposits are not simply the spectra of the 
two metals superposed, showing that during the 
deposition the two metals form either a solution or 
compounds.— L. Andrieux : The preparation and 
properties of a cerium boride. The electrolytic bath 
consisted of mixtures of cerium oxide, boron trioxkle, 
and cerium fluoride ; these were found to give homo¬ 
geneous liquids at a temperature of about 1000° C, 
Electrolysis gave violet-blue crystals of the boride 
CeB*. Better yields were obtained when the cerium 
fluoride was replaced by lithia and lithium fluoride.— 
Jean Sayard : Absorption curves of the pulegonols. 
Description of the changes brought about in the 
absorption spectrum by conversion from the ketonic 
to the enolic form.— Mikallovitch Jdldnko : Earth¬ 
quakes in Bulgaria in 1928 ; the geological situation 
of the devastated regions and various dislocations.-— 
C. Dauztre and J. Bouget: The intense ionisation of 
the air in places frequently struck by lightning. It 
has been proved that there are certain spots in which 
the ionisation of the air in the neighbourhood of the 

No. 3067, Vol. 122] 


soil is more intense than that observed in the neigh¬ 
bourhood, at the same altitude and under the same 
physical conditions. Places which are frequently 
struck by lightning coincide with these spots of 
maximum ionisation, the situation of which depends 
on the geological constitution of the soil.—J. Bougault 
and E. Cattelain : New researches on the etholides of 
the waxes from Conifer®. Juniperic acid has been 
roved to be present in the wax from certain Conifer®, 
ut in proportions too small to serve as a base for 
the preparation of compounds possessing the odour 
of musk.—H. Janvier : The regime of Upiathopatua 
Blainvillei. —A. Mordvilko : A new contribution to 
the study of anolocyclia in the Pemphigians of 
Pistachia.—Rend Hazard : The cardiovascular action 
of tropinone.—J. E. Abelous and H. Lassalle : The 
action of the aqueous extract of nerve substance on 
the excitability of the nervous system.—Mme. M: 
Phisalix and F. Pasteur: The action of ultra-violet 
rays on the serum of Vipera aspis, —W. Kopaczewski: 
The electrocapillary penetration of colouring matters 
into the cell.—Marcel Avel: Nutrition and sexuality 
in Lumbricus.—S. Posternak : The limit of degrada¬ 
tion of the lectotyrines by trypBin.—Raymond Poisson *. 
Eccrinopais Mercieri, a parasite of the rectum of 
Oniscua aseUus. Its evolutive cycle.—E. Nicolas and 
J. Lebduska : The comparative study of the action 
of urea and of thiourea on the development and 
vitality of bacteria. Thiourea has a toxic action, 
definitely greater than that of urea, on the develop¬ 
ment and vitality of the micro-organisms examined. 
A similar effect has been proved by E. and G. Nicolas 
for plants, although less market!. On the other hand, 
for animals the toxicity of urea is greater than that of 
thiourea.—Henri Jean Frossard : A mechanical theory 
of deafness, its rational treatment and prophylaxy.— 
G. Delamare and C. Gatti: The evolution of the cysts 
of the Paraguay Piedra. 

Leningrad. 

Academy of Sciences (Comptes rendus , No. 4).— 
S. Bernstein : The sums of dependent quantities.— 
N. N. Kalitin : The variation in the total intensity of 
the solar radiation during the solar eclipse of June 29, 
1927. Determinations of the variation and discussion 
of results.—P. J. Schmidt: A rare Japanese shark, 
CaUiacyUtum venustum Tanaka. Supplementary de¬ 
scription, with figures. 

Comptes rendua , No. 5.—B. Koupletsky: The 
mineralogical composition of apatite-nephelic rocks 
from the Khibin tundra. Quantitative mineralogical 
analyses of apatite rooks from the Khibin mountains 
show that in some of them apatite predominates, 
while in others its place is taken by nepheline; 
other minerals present are egirin, sphen, biotite, and 
titanomagnetite.—V. Sukatchev: Flora of poBt- 
tertiary deposits at Troitskoe near Moscow. A study 
of fossil plants found in various layers of the deposits 
shows that they correspond to three climatic phases. 
The first was a cold phase, with a predominance of 
Picea obovata and Pinua aylveatris. The length of this 
period is estimated at about 4000 years. Next came 
a warmer phase when oaks (Quercus pedunculate.) 
predominated, while other broad-leaved trees, like 
Acer, Alnus , Fraxinus, Betula , etc., were also abun¬ 
dant ; this phase lasted about 1500 years. The third 
period, the length of which is estimated at about 
3000 years, corresponded, perhaps, to a steppe period, 
but no fossils of certain age were found in the corre¬ 
sponding layers.—B. Vishnevsky : Contributions to 
the study of blood groups in the peoples of Russia. 
Agglutination reactions of the blood of some thirteen 
different nationalities were studied and preliminary 
figures and classification are offered.—B. Zemliakov : 
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Prehistoric man in north-west Russia in relation to the 
geological history of the region during the post* 
glacial period. A study of pottery and other objects 
found in eleven different places and correlation in the 
development of the technique of their production with 
geologioal periods. 

Gomptea rendu*. No. 6.*—G. Gamburtsev: Apparatus 
for the mechanical determination of elements of the 
magnetic and gravimetric field produced by an 
infinite cylinder of arbitrary section.— V. Kustov : 
Analysis of the water of ail arsenic containing spring 
in Caucasus. Water of a spring in the Araxes valley 
contains 0*048 gm. per litre of Na f HAs0 4 , which is 
one of the highest known figures of arsenic content in 
mineral waters.— V. Lodyzhenskaya : Transplanta¬ 
tion of regenerated extremities of axolotl. Experi¬ 
ments were made with transplantation of regenerated 
extremities while still in the stage of a bud. It was 
found that the buds are already strictly determined as 
regards their orientation (anterior, posterior, left or 
right) after the second day. 

Rome. 

Royal National Academy of the Lincei, April 1.— 
C. Somigliana: Normal gravity and Helmert's 
formula.—U. Cisotti and B. Finzi : Observations on 
Straneo’s note on the Kutta-Joukowski theorem. 
The validity of the exception to this theorem indicated 
by Cisotti is upheld.—L. A. Herrera : Imitation of 
organic forms by means of albumen (2). When drops 
of natural egg-albumen are dropped from a height 
on to the surface of hydrochloric acid or Merck’s 
solid eg g -albumen, or fiakeg of dry egg-white are 
deposited on the surfaoe of the acid, forms develop 
which closely resemble those of infusoria.—M. Pascal; 
The rectilinear laminar profile. A new proof of the 
non-existence of Cisottrs exception to the Kutta- 
Joukowski theorem is developed.—L. Laboccetta : 
Analytical expression of discontinuous physical 
magnitudes or functions of discontinuous variables 
and diagrams corresponding therewith.—A. Rosen¬ 
blatt : Pistolesi’s note on a supposed exception to 
the Kutta-Joukowski theorem. Tne author replies to 
Pistoleai’s recent criticism of his demonstration of 
the non-applicability of the Kutta-Joukowski theorem 
in exceptional oases and insists on the significance of 
the formula developed in his previous note. In reply 
to Pistolesi’s note, Cisotti has lately communicated 
certain considerations on the method of evaluating 
fche resultant of the dynamic actions affecting an 
indefinite plate subjected to a translatory-circulatory 
current investing it and surrounding it, and has ex¬ 
pressed the opinion that Pistolesi does not take into 
account, in an orthodox manner, the singularities at 
the extremities of the plate.—G. Krall : Limits of the 
dynamic effort in dissipative systems.—F. Rasetti: 
Enlargement of spectral lines. Due importance has 
perhaps not been attached to the influence, on the 
broadening of spectral lines, of the perturbation 
produced in an emitting atom by similar neighbouring 
atoms ; for a phenomenon analogous to resonance, 
such perturbation would be far greater than that due 
to atoms having different proper frequencies, and 
might result in sensible alteration of the frequencies 
emitted, and hence in broadening of the line. A brief 
outline of the theory of the phenomenon is given, 
together with the results of experiments on sodium, 
these indicating that the depth of the luminous 
vapour cannot explain the widening, unless the 
existence of the resonance effect is assumed.—A. 
CarrelU : Relativity in five dimensions.—G. Todesco 
and B. Rossi: Study of imperfect metallic contacts. 
P&abon has recently shown that an imperfect contact 
between two electrodes of the same metal but of 
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different shape may serve for the rectification of 
oscillating currents, and hence may replace the 
crystal or thermionic valve detector. By means of 
an apparatus with steel electrodes which allow of 
constant contact resistances of some hundreds of 
thousands of ohms being obtained, the characteristic 
curves for these contacts have been investigated^ 
Such a contact does not follow Ohm’s law, but its 
resistance diminishes as the current intensity increases. 
This variation in resistance, which is perfeotly reversible, 
is, however, accompanied by on irreversible diminution 
in resistance whenever the current traversing it ex¬ 
ceeds, in absolute value, the maximum previously 
reached during the experiment. Further results show 
that the passage of a current, even of extremely low 
intensity, through the imperfect metallic contact, 
coheres it, rendering it inactive to rectification. In 
order that the latter may occur, it is necessary that 
the contact should resume immediately its original 
resistance. This may happen, in particular, when, 
as with Pdlabon’s contacts, the electrodes possess a 
certain mobility which permits of the continuous 
interruption of the inoipient prooess of coherisation.— 

O. Speechia: An interferential method for the 
measurement of the magnetic susceptibility of liquids. 
The method described represents a modification of 
the Fabry-Quincke method.—M. L. Pagliarulo : Con¬ 
siderations on F. P. Mazza’s criticism. Mazza’s 
criticisms of the author’s work on the rotatory 
dispersion of the alkyl aspartates are invalid, since 
the experiments were carried out with all the pre¬ 
cautions necessary to ensure accuracy of the results.— 
F. Principi: Miocenio deposits between the valleys 
of Senio and Sillaro,—L. Settimj : The chemical 
composition of certain Italian milk foods. Results 
are given of analyses of Roman rieotta , which is made 
by heating whey, obtained by the coagulation of milk 
by rennet for making cheese, to 75°-80° in the 
presenoe of an organic or mineral aoid and thus 
precipitating the protein substances, and of the 
somewhat similar material known as mozzarella .— 

P. Ptsquini: Experimental investigations on the em¬ 
bryology of the echinoderms (2). Polar differentiation 
of the ova of Arbacia punctulata Grey, centrifuged 
immediately after fertilisation. 
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Diary of Societies. 

SATURDAY, August 18. 

North or England Institutr or Mining and Mechanical Enoinesbs 
(Newcastle-upon-Tyne), at 2.30.—Annual Meeting. 


CONOMMU. 

August 12-18. 

International Conobeba or Entomology (at Cornell University, 
Ithaca, New York). 

August 20-26. 

International Congress against Alcoholism (at Antwerp).—Blr 
Arthur Newsholme: The Alcohol Question and Social Hygiene,— 
Prot Flrket: The Concentration of Alcohol in the Blood and the 
Diagnosis of Drunkenness from the Medico*legal and Insurance 
Aspects. — Prot Laitlnen: Recent Experiments on Alcohol and 
Heredity.—Dr. Putisep : Changes In the Endocrine Glands In the 
Descendants of Alcoholics, the Endocrine Glands and Inebriety, the 
Permeability of the Meninges In Alcoholics, and the Excltability of 
the Cerebral Tissue in the Dencendants of Alcoholics.—Prof. H, 
Emerson : Results of American Prohibition from the Hygienic Aspect. 
—Dra. Vervaeck and Meeus: Social Effects of the Belgian Liquor 
Law of 1019.—Dr. Dalilgreu: Alcoholism in Russia.—Drs. Beilin du 
Coteau and Bergeron; Alcohol and flport. 
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Normal and Supernormal Phenomena. 


A BOUT two years ago a plea was made in our 
columns by Dr. R. J. Tillyard for a wider 
and more generous outlook on the part of science 
towards psychical research. The correspondence 
which followed showed that one of the reasons why 
scientific investigators hesitated to undertake 
research into these problems was the uncertainty 
that, however faithfully they might follow up clues, 
they were unlikely to be able to reach precise 
conclusions. There are so many unsolved prob¬ 
lems in the natural world to attract the attention of 
scientific workers, and so many natural mysteries 
from which they may be able to lift a corner of the 
veil, that however willing they may be to enter 
into the field of supernatural or supernormal mani¬ 
festations, the claims of normal facts and pheno¬ 
mena are too strong to permit them to do so. If 
few men of science devote themselves to “ the 
scientific study of what are called supernormal 
phenomena ” it must not bo assumed, therefore, 
that they are altogether indifferent to observations 
and conclusions in that field, uny more than it can 
be assumed that students of atomic constitution 
have no interest in the structure of the cell. 

We ourselves preservo an open mind towards 
work for the advancement of knowledge and the 
acquisition of truth in all spheres of intellectual 
activity. It is on that account that we publish 
this week an article by Dr. It. J. Tillyard in which 
he presents evidence, regarded by him as sufficient, 
of the survival of a human personality. The 
search for evidence that human personality survives 
the shock of physical death, and that, after sever¬ 
ance from the body, it can continue to function on 
some other plane of existence, will no doubt be 
prosecuted so long as man possesses that curiosity 
from which discoveries are born. Dr, Tillyard is 
one of those who, much to his credit, has decided 
to make his contribution to the problem by both 
a consideration of, and practical experience with, 
those obscure and hotly debated phenomena which 
form the subject matter of psychical research. 

In his article published in this issue of Nature, 
he describes certain of his experiences, and as a 
result he has come to the conclusion that a certain 
human personality who parted from his body in 
1912 has " fully proved in a scientific manner ” 
that he has survived physical death. Now it is a 
little difficult to suppose that the experiences 
related by Dr. Tillyard have been the solo means of 
convincing him of the truth of such a momentous 
question. Such a supposition would scarcely be 
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fair to him. We must imagine that these experi¬ 
ences have been the culmination of a series of other 
incidents observed elsewhere, which, so to speak, 
have tipped the scale in favour of the hypothesis of 
survival. This assumption is made because, from 
a consideration of Dr. Tillyard’s remarks, it is not 
easy to understand on what he bases the “ scien¬ 
tific proof of survival ” which he believes to have 
discovered in the evidence presented. It may be 
of interest to indicate a few of the points in his 
article which must occur to any one at all acquainted 
with the methods by which inquiries into ‘ psychical’ 
phenomena are usually conducted. 

Dr. Tillyard divides his experiences into two 
parts—(a) Supernormal Cognition of Unknown 
Objects, and (6) Supernormal Production of Thumb 
Prints. Now it would seem fairly clear that in the 
Margery mediumship we have the choice of two 
alternatives. Either the phenomena are * supor- 
normally ’ produced in the sense in which Dr. 
Tillyard uses that term ; or they are the result of 
normal methods which have deceived the observers. 
In other words, Margery is either the. instrument 
of some unrecognised 1 Forces 9 ; or she, and pos¬ 
sibly others, are engaged in a mystification for 
some undisclosed purpose. There seems no doubt 
that Dr. Tillyard prefers the first hypothesis, which 
he has somewhat elaborated so as to include the 
survival of an active human personality. 

Let us briefly examine his evidence. Dr. Tillyard 
tells us that for the alleged supernormal cognition 
of unknown objects he “ proceeded to make the 
following preparations for supernormal tests.” 
Now the inadequacy and oddity of these tests must 
strike even the most casual reader. We do not 
know who actually invented these tests, but it 
would seem probable that they were devised by the 
control ‘ Walter,’ or, in other words, on the hypo¬ 
thesis of normal action, by the medium and her 
associates. If this were so, Dr. Tillyard ami Mr. 
Evans were merely the instruments used in pre¬ 
paring experiments devised by others—not alto¬ 
gether a satisfactory beginning of a test for super¬ 
normal activity. Moreover, it is ‘ Walter ' who 
arranges the sitting and tells Dr. Tillyard when 
preparations are complete for examining the 
calendar, the diagrams, or the magazine. 

We find it difficult to imagine what possible 
reason Dr. Tillyard can have for supposing that 
anything supernormal was in progress during the 
acquisition of.knowledge regarding these objects. 
We do not deny that supernormal activity may 
have been present, but we would submit that the 
experiments were unsuitable to demonstrate it. 
No. 3068, Vol. 122] 


Had ‘ Walter 9 given the order of the calendar 
sheets before they left Dr. Tillyard's pocket it 
might have been more difficult to seek a normal 
explanation. Had he described Mr. Evans’s dia¬ 
grams in a similar way it might Jmv© been worth 
our careful attention. But he did neither of these 
things. He took away the calendar and the 
diagrams and returned them later. Doubtless 
Dr. Tillyard will say that he took them away in 
order to read them : others may think they were 
taken away for some one else to read them. 

The difficulty of darkness is not one which even 
a moderate ingenuity could fail to surmount. All 
that is required, therefore, upon the hypothesis of 
normal procedure, is that someone saw the objects 
handed over by Dr. Tillyard and Mr. Evans, and 
that Margery, having acquired knowledge of them, 
wrote it down afterwards. It would seem that 
any one could produce the same 1 phenomena ’ 
under the same conditions with some degree of 
practice, provided he desired to do so. Similarly, 
if wo assume that Mrs. Litzolmann was willing to 
assist, why is it difficult to explain her knowledge 
of the calendar numbers ? Dr. Tillyard says of 
the calendar sheet (May 8) tom from the block 
at the sitting that the 8 was “ My number.” It 
was nothing of the sort. It was * Walter’s ’ choice 
from a set of 31 sheets. By signing all the sheets 
of both months Dr. Tillyard and Mr. Evans 
themselves provided the means for prearrangement, 
and what we should like to know is whether or no 
they did this under instruction. Again, why did 
Mr. Evans make ten diagrammatic drawings 
instead of one ? Because on the hypothesis of 
mystification the medium in Maine would be fairly 
safe in ohoosing a square and a circle, as it is 
unlikely that both of these would be absent in ten 
diagrammatic designs. 

Lest it be thought impertinent to criticise a 
sitting at which one was not present, it should be 
understood that only a few of those factors have 
been indicated which, instead of suggesting that 
the so-called cognition of unknown objects belongs 
to the “ category of normal impossibilities n as 
Dr. Tillyard avers, point rather to normal inter¬ 
ference from internal evidenoe alone. 

With regard to the thumb prints, Dr. Tillyard 
has not yet even begun to prove that the prints 
obtained at the sitting are identical with those 
of Walter Stinson in life. Certainly if it oould be 
proved that a print was found on the razor, and 
that it was made by Walter on the morning of his 
death, then there would be some reason for 
suggesting that certain features of the prints 
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made on wax' resembled, or were identical with, 
certain features of Walter’s thumb print made 
when alive. But this is all that can be said, and 
until we have seen an untouched photograph of 
the print alleged to have been found on the razor, 
it way be as well to suspend our judgment on the 
resemblances between it and the wax impressions. 

Apart from this, however, even assuming that 
everything occurs exactly as related by Dr. Tillyard, 
it is not easy to understand what possible connexion 
the thumb print has with Walter’s surviving 
personality. For, we can scarcely suppose, as 
Dr. Tillyard appears to do when he speaks of 
Walter’s “surviving voice”, that Walter’s body 
has survived and is living in some other world. 
The thumb is, if we understand Dr. Tillyard’s 
theory correctly, built up afresh at each flitting 
out of *teleplasm ’ produced from the medium’s 
body. Since, according to this hypothesis, we 
grant such staggering powers to the medium, what 
reason have we to deny her the additional power 
of producing out of teleplasm the thumb prints 
of anyone, living or dead ? Assuredly few of us 
could, without detailed study, make a rough 
drawing of our thumb prints while we have our 
thumbs : what conceivable reason have we for 
supposing that we could make accurate repro¬ 
ductions when the flesh of our thumbs has long 
since crumbled to dust ? The problem has no 
longer any basis from which speculation is possible. 
Tf these be facts, then they prove nothing beyond 
the very remarkable powers of Margery. 

Returning from our flights of phantasy we may 
well ask why Dr. Tillyard preferrod a stranger to 
accompany him to the sitting, whilst his associate, 
Mr. Evans, was left outside the door. Moreover, 
from Dr. Tillyard’s account it is clear that ‘ Walter ’ 
and not he was in control. As before, they are not 
Dr. Tillyard’s experiments : he is merely a spectator 
at one of “ Nature’s shows.” We cannot help 
asking ourselves whether, if he had been the 
experimenter, and not “ the respectful audience,” 
the show would not have been more like Nature— 
natural. We believe that Dr. Tillyard will have 
to bring much more convincing evidence of the 
actual existence of Walter’s spiritual personality 
than that presented by him in his article before it 
can pass the critical bar of science. The existence 
alone of a spiritual voice capable of producing com- 
pressional waves in air, having a characteristic 
quality and capable of being recorded and analysed 
by suitable instrumental means, requires so many 
physical assumptions that only by demonstration 
under the most precise conditions could such' a 

No. 3068, Vol. 122] 


spiritual means of producing sound be established. 
We suggest that any further inquiries should be 
concentrated upon this point. Once it is proved 
that a spirit can mould a larynx and mouth cavity 
out of ectoplasm, and can force air through them 
so as to make sound and speech by suoh means, 
it would be easy to accept most of the other 
supernormal phenomena to which Dr. Tillyard has 
given attention. 

Private and State Forestry. 

TITHE position of private forestry in Great 
J- Britain was dealt with by Lord Clinton in an 
address delivered at the annual meeting of the 
Royal Scottish Arboricultural Society and published 
in a recent issue of the Scottish Forestry Journal . 
Lord Clinton pointed out that some 50,000 acres 
of woodH had been felled during and immediately 
after the War, and that but a small proportion of 
this area had been replanted. “ The causes,” ho 
said, “ are quite easily seen. It ib partly, but not 
wholly, owing to the War. It is mainly due to 
penal taxation during the War and later, which has 
made it impossible for many owners to replant their 
land. ... It is very difficult indeed to get any 
exact estimate of this downhill progress, but we 
have estimates, for what they are worth, and it 
appears to us [the Forestry Commissioners] that 
tliere is being felled annually throughout the King¬ 
dom a total of about 50 million cubic feet, repre¬ 
senting perhaps 20,000 to 25,000 or even more acres, 
and we cannot ascertain that there is a larger area 
being planted than about 12,000 acres, obviously a 
quite insufficient replacement.” 

Lord Clinton anticipates that it is probable that 
the whole of the coniferous timber and almost the 
whole of the hardwoods (that is, broad-leaved 
species) now growing will have been felled by the 
end of the next seventy years. There has been 
little planting of hardwoods for a long time ; many 
of the existing private? woods have not been planted 
from the economic point of view, their raison, d'etre 
having been either sport, amenity, or protection ; 
and the stocking therefore was in most cases very 
poor. If planting in one form or another is not 
carried on on a greater scale, by the end of seventy 
years there will be a smaller area of woodlands in 
Great Britain than the 3,000,000 acres present in 
1914. On the Continent the State by no means 
owns the major part of the forested area, for 
example, Finland 43 per cent, Germany 25 per cent, 
and Sweden 20 per cen^ only. The remaining 
forests are either held in communal ownership or 
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belong to private persons; and both classes of 
owner receive certain assistance in remission of 
taxation and otherwise from the State, and have to 
obey certain laws and restrictions laid down on the 
subject of forest property. 

Lord Clinton evidently does not think that 
forestry should be a purely State business in the 
future. Certainly the acts of the Forestry Commis¬ 
sioners them Reives so far have given full cause for 
the belief—for they have been mainly confined to 
afforesting new land by planting conifers to the 
entire neglect of hardwoods. Moreover, but small 
progress has been made w ith the important work of 
replanting the areas felled during the War. These, 
it may be admitted, are in private ownership ; but 
it should have been a first duty of a State forest 
department to devise some scheme under which 
these could have been reafforested at the earliest 
possible date in order to preserve the valuable 
forest soil which had boon built up by the former 
crop of trees. For such areas will yield a higher 
return under good management than new lands 
which are now being afforested after a long period 
of degradation. On one point many will be in 
agreement with the present chairman of the 
Forestry Commissioners. It is stated fairly in 
the following : “I am not at all confident that 
the State can properly undertake the full duties of 
afforestation. I think the keenness of the general 
public—who in theory are very keen upon forestry 
—is likoly to evaporate directly they begin to 
understand the great cost which will fall on them 
if the State shoulders the whole burden.” This is 
a shrewd appreciation of the probable present posi¬ 
tion of public opinion in the matter, and would be 
endorsed by most forest officers who had had 
administrative experience in a properly organised 
forest service. 


Television. 

Practical Television. By E. T. Lamer. Pp. 
170 + 13 plates. (London: Ernest Benn, Ltd., 
1928.) 10s. (W. net. 

W E welcome this work, which deals with the 
fundamental principles from whioh television 
is being developed. The reader will find it of interest, 
as sufficient scientific tad mechanical details Eire 
given to satisfy his curiosity. We think that the 
young scientific worker will do well to study this 
latest branch of applied science, as it offers great 
possibilities. Some of us have seen the birth of 
telephony and watched the growth of a vast in¬ 
dustry employing hundreds of thousands of skilled 
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workers which has profoundly modified the con¬ 
ditions of modern life. In 1879 we remember Sir 
William Thomson getting one of his class to sing 
into a phonograph and the professor’s efforts to 
make it reproduce the song. None of us imagined 
that the comic toy would develop into the gramo¬ 
phone as we now know it. Similarly, in watching 
the development of moving pictures and radio 
communication, few of us thought that they would 
so largely affect our everyday life. Television is the 
latest development of applied science. It will pro¬ 
vide scope for research and development for years 
to come, but we feel certain that it will beoome part 
of our everyday life. Instead of merely listening to 
an expert describing the progress of a boat race or a 
football match, the younger generation may look for¬ 
ward actually to seeing them on a televisor as well. 

Many years ago Prof. Ayrton made a remarkable 
prophecy ; he Raid : “ The day will come when we 
are all dead and forgotten and our electric cables 
have all rotted away. In these days a mail who 
wishes to speak to a friend will call him with a 
world-embracing electric voice and his friend will 
reply, perhaps from the slopes of the Andes, 
perhaps from a ship in the midst of the ocean, or if 
there is no reply, he will know that his friend is 
dead.” We are already within measurable dis¬ 
tance of such an invention. Though the results 
now obtainable may be crude, they are decidedly 
promising and we can look forward with confidence 
to their improvement. In our opinion, therefore, 
those who belittle the work of inventors of tele¬ 
vision are not true friends to human progress. 

The word television has now come into general 
use as a term describing the practically instan¬ 
taneous transmission of the images of objects either 
by electric currents in wires or by radio waves. It 
must not be oonfused with the telegraphic trans¬ 
mission of photographs. This art is called photo¬ 
telegraphy and has many commercial applications. 
If it were possible to transmit sixteen photographs 
per second, we could easily get kinematograph 
transmission, but this would not be television. In 
phototelegraphy a small picture takes about ten 
minutes to transmit. 

As the action of the drum of the ear is imitated in 
a telephone, so in television the first Bteps were 
made by considering and copying the mechanism 
of the eye and utilising the phenomena associated 
with it, as, for example, the persistence of vision. 
The early inventors endeavoured to construct 
artificial telegraph eyes by substituting selenium 
for visual purple, and building, as the author b&iw, 
an artificial retina out of a mosaic of selenium cells. 
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It was soon found out, however, that a drawback to 
the use of a selenium ceil in television work was its 
time lag. After exposure to illumination it only 
recovers its resistance slowly. 

The photo-electric cell which has been perfected 
by high vacua research has superseded the selenium 
cell. This cell is capable of detecting the light of a 
candle at a distance of two miles and responds to the 
flashing of light on it for the millionth of a second. 

Promising attempts have been mad© by Belin, 
Dauvillier, and Campbell Swinton to devise tele¬ 
vision apparatus by utilising cathode rays. So far 
back as June 18, 1908, Campbell Swinton suggested 
this method in a letter to Nature. In 1923 J, L. 
Baird in Great Britain and also C. F. Jenkins in 
America demonstrated the electric transmission of 
shadowgraphs. In 1926 the former gave the first 
demonstration of true television, real images being 
shown on a screen by diffusely reflected light. Since 
then he has made several remarkable advances. 
The American Telephone and Telegraph Company 
gave a successful demonstration of television in 
May^ 1927. Early last year also, I>r. Alexanderson 
described his system to the American Institute of 
Electrical Engineers. 

The principle adopted by Baird in his televisor is 
one used by other inventors, the image reproduced 
being made up in parallel lines. The light pro¬ 
ceeding from a brilliant source is reflected from the 
picture surface and focused oil to a light-sensitive 
cell. The finely drawn lines of light are swept across 
the picture. The varying gradations of light and 
shade cause a varying electric current to be given out 
by the cell. These variations of current are thrown 
into the ether and, falling on the receiving set, con¬ 
trol the light from a lam]) placed behind an arrange¬ 
ment of revolving discs similar to an arrangement 
of revolving discs at the transmitting end. 

One of the difficulties that had to be overcome 
was to make the two revolving systems rotate in 
exact synchronism with each other. Baird used 
two motor generators, each consisting of a direct 
current motor coupled to a 500-frequency generator. 
The waves due to the alternator and the fluctuating 
current from the light-sensitive cell fall on the re¬ 
ceiving end where the two currents are filtered out. 
The alternating current after amplification is used 
to control the speed of the receiving alternating 
current machine. 

A modification of this device was used by the 
American Telephone and Telegraph Company in 
recent experiments. Instead of using a d.c. motor 
to give the drive, a low frequency a.c. motor was 
used. This has the advantage of making it easier 
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to get the two machines to work in step, but it has 
the serious disadvantage of requiring another 
synchronising wave-length. A very promising de¬ 
vice has recently been invented by Marrison and 
Horton in the United States. They use quartz 
crystal oscillators, which they claim are capable of 
holding the rate of vibration constant to within one 
part in ten million. It is stated that, using this 
method, the image will not wander more than one- 
third of its width per hour and that it can be very 
easily held in place. 

Baird’s most recent success was to transmit on 
Feb. 8 images from his television laboratory in 
Long Acre to Hartsdale, a suburb of New York. 
The radio part of the transmission was from a 
transmitter at Parley to Hartsdale. Naturally, the 
images were crude and broken, but two of the three 
faces which appeared in succession on the screen 
were clearly recognisable. Transatlantic trans¬ 
mission is thus possible. It will be remembered 
that nearly thirty years ago Marconi and Vyvyan 
sent mutilated signals across the Atlantic. The, 
success of this achievement is still doubted by some. 

The photo-electric cell is sensitive to a much 
wider range of wave-lengths than the eye. By 
making use of this fact and using the invisible infra¬ 
red rays, Baird has demonstrated that vision is 
possible in total darkness. Persons sitting in what 
appears to be total darkness can he seen quite 
plainly at any distance away in a modified form 
of television apparatus called a ‘ noetovisor.’ The 
colours of the images arc wrong : red appears as 
white and blue appears as black. A further 
peculiar effect is that smoke is semi-transparent. 
The fog-ponetrative powers of the infra-red w T aves 
arc no new' discovery. In aerodromes, neon tubes 
with their deep red glow aro used to guide the air¬ 
men, as this light has great fog-penetrative pouters. 
It looks as if the noctovisor would increase the 
range of vision through fog. 

Baird has also shown how it is possible to k can ’ 
an image by moans of a phonograph and reproduce 
it at any subsequent time. He calls his device 
a ‘ phono visor,’ Before these various devices are 
perfected, there are many serious difficulties to 
be overcome, but- physical science has made im¬ 
mense progress during the last ten years and its 
tools have been perfected in an almost incredible 
way. We agree with the author of this excellent 
book that television will give us electrical vision 
that will ultimately extend all round the earth. 

Since writing the above review we have seen 
Baird’s method of producing colour television. 

G I 
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The process consists of first exploring the object, 
the image of which is to be transmitted, with a 
spot of red light, next with a spot of green 
light, and finally with a spot of blue light. At 
the receiving station a similar process is employed, 
red, blue, and green images being presented in 
rapid succession to the eye. 

The mechanism used at the transmitter consists 
of a disc perforated with three successive spiral 
curves of holes. The holes in the first spiral are 
covered with red filters, in the second with green 
filters, and in the third with blue. Light is pro¬ 
jected through these holes, and an image of the 
moving holes is projected on to the object. The 
disc revolves at ten revolutions per second, and 
so thirty complete images are transmitted every 
second -ten blue, ten red, and ten green. 

At the receiving station a similar disc revolves 
synchronously with the transmitting disc, and 
behind this disc, in line with the eye of the 
observer, are two glow discharge lamps. One of 
these lamps is a neon tube and the other a tube 
containing mercury vapour and helium. By means 
of a commutator the mercury vapour and helium 
tube is placed in circuit for two-thirds of a revolu¬ 
tion and the neon tube for the remaining third. 
The red light from the neon tube is accentuated 
by placing red filtors over the view-holes for 
the rod image. Similarly, the view-holes corre¬ 
sponding to the blue and green images are covered 
by suitable filters. The blue and green lights both 
come from the ipercury helium tube, which emits 
rays rich in both colours. 

The coloured images we saw which were obtained 
in this way were quite vivid. Delphiniums and 
carnations appeared in their natural colours, and 
a basket of strawberries showed the red fruit very 
clearly. A. R. 


Biography in American Science. 

American Men of Science : a Biographical Directory . 
Edited by J. McKeen Cattell and Jacques Cattell. 
Fourth edition. Pp. viii-j-1132. (New York: 
The Science Press, 1927.) 10 dollars net. 

rilHE fourth edition of this great work—great 
in two senses of the word—must not pass 
unnoticed in Nature, and we congratulate the 
editors on the completion of their heavy task of 
revision. The number of individuals dealt with 
is about 13,500, which may be taken to be an 
approximately close measure of the number of 
professional men of science in America. We say, 
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advisedly, professional men of science, for of the 
first 1 starred * 601 only a single individual is 
described as an ‘ amateur/ Roughly, 60 per cent 
of the leading American men of scienoe are engaged 
in teaching, 16 per cent in research institutions, 
12 per cent in government employ, 10 per cent in 
applied science, and 0*2 per cent is due to the single 
amateur. The remainder, 1 *7 per cent, is accounted 
for by deaths. 

Men of wealth in America employ their means, 
occasionally curiously, often most advantageously, 
in the establishment of universities and special 
research laboratories, but the number of men, 
even of moderate means, who spend them on their 
own scientific researches seems surprisingly small; 
at any rate in America such men fail to reach high 
distinction. Probably the ‘ amateur/ to whom 
we in Europe owe so much, is also becoming less 
frequent here, but wo venture to think such a 
result is lamentable. A rapid scrutiny of the 
present list of Fellows of the Royal Society will 
scarcely produce more than the names of four men 
who may be rightly termed amateurs, that is, who 
have devoted much of their time to scientific work, 
without holding paid scientific posts. Of course, 
we do not use the term ‘ amateur * to denote that 
they have been without scientific training. Whether 
the work of those four men will rank with that of 
Darwin, Rayleigh, Galton, Huggins, Spottiswoode, 
Grove, etc., posterity alone can say. But it is 
fairly obvious that he who gives his life as well 
as his wealth to scientific work is a national 
asset, and may, if he be a man of leisure, achieve 
greater things than the professional man of science, 
who often has to give up too much of his time to 
teaching and executive duties. It is simply appal¬ 
ling to note the amount of time spent (largely 
unprofitably) in council, faculty, boards, and com¬ 
mittee meetings in some modern universities! 

To disoover connotes having leisure to think, 
and accordingly not a small element of scientific 
research to-day is done almost as a routine task, 
without the investigator sitting down to think . 
Quantity, rather than quality, of publication, 
choice of popular topics for research, the being 
always ‘ on tap * to the newspaper man, are factors 
which determine in not a few cases the success of 
the professional man of science. The young man 
at the university is too apt, if he has done moder¬ 
ately well, to take up science as a livelihood, for 
it requires less of post-graduate professional 
training than many other callings. His ohoioe 
arises not from pure devotion to science, but from 
the need for an immediate living ; this is un- 
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doubtedly the factor which draws many young men 
and women into academic science to-day. Like 
not a few ministers of other faiths, they have not 
fully thought out their suitability to a high calling. 
Probably much the same statement is true of 
America. There has been not only a great increase 
in the number of colleges and universities, but also 
a still more rapid rate of increase in the number of 
undergraduate students. This has involved in 
both countries a very great rise in the number 
of subordinate scientific posts. Within the last 
quarter of a century in some universities those 
subordinate posts have increased by nearly two 
hundred per cent, and now stand at nearly five 
times the numbers of the professorial posts. While 
a few of these subordinate posts are just sufficiently 
well paid to enable a man to spend with rigid 
economy the working period of his life in them, 
the great bulk are not so, and, subordinate posts 
being so much more numerous than the pro¬ 
fessorial, it is only the exceptional few who can 
hope to rise to even those—often badly paid—first- 
rank positions. The general result is that the 
increased desire for university training has rapidly 
produced a class of subordinate teachers with little 
or no prospect in life, thoroughly discontented 
with their position, and incapable of doing in such 
circumstances the best scientific work. 

It would have been of great interest if l)r. 
Catteli had felt able to carry his useful statistical 
analysis of American men of science somewhat 
further. The edition of 1910 contains about 
•5,500 names ; that of 1927, 13,500 ; how has this 
increase been distributed ? Have the subordinate 
posts been multiplying far more rapidly than the 
professorial, so that promotion can only be for 
the favoured few ? Is it true that in America 
these subordinate posts are relatively as badly paid 
as in Great Britain ? We cannot assert it, but we 
have heard rumours that would make matters as 
bad for the junior academic teachers in America 
as in Great Britain. It is therefore with a slight 
feeling of depression that we note these 13,500 bio¬ 
graphies ! Are we really facing a groat army corps 
of enthusiastic and militant men of science, or only 
a list of those who in the bulk have engaged in the 
scientific profession as a source of livelihood ? Dr. 
Catteli has provided a means whereby to some 
extent we can pick the approved grain from the 
chaff. He has endeavoured to select the 1000 lead¬ 
ing American men of scienoe, by a system in which 
specialist groups vote for the most distinguished of 
their colleagues. The system seems somewhat in¬ 
vidious, as the older men, chiefly the voters, are not 
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unlikely to vote for each other, or to overlook novel 
lines of research opened up by the younger. Still, 
the present writer has done his best to test the 
efficiency of the ‘ starring * system, as far as it 
falls within his own knowledge. In recent years 
a number of young English chemists have gone 
to America ; quite a number of these have already 
acquired the asterisk. Further in the course of 
his career having had a considerable number of 
American students, he was able to satisfy himself 
that the most able were also starred. Of course 
the star did not fail those American men of science 
whoso names an? as familiar here as those of our 
own leaders. 

When, however, we have thus reduced our chief 
American men of science to the thousand starred, 
it is very difficult to get a grip on them ! How t 
are we to find out this select thousand scattered 
over 1100 unindexed pages ? Let us suppose that 
u geneticist who has written what he holds to be 
an important paper on heredity in the skull shape 
of rats, wishes to communicate his results to his 
colleagues in America. He cannot look through 
the 1100 pages to find the zoologists with a star 
who are interested in genetics. Or, again, a book¬ 
seller who wishes to send his catalogue of rare 
mathematical books to those interested in the 
history of the subject, how can he rapidly find his 
clientele in this bewildering 13,500 distributed over 
1100 pages ? If the name of a man be known he 
can be looked up at once, but it is not possible 
rapidly to find those in teres tori in a particular 
topic. Now on pp. 1103-9 we have the names of 
those who have died since the last issue, between 
600 and 700 names, occupying about six pages. 
We venture to suggest that in the next edition of 
4 ‘ American Men of Science ” the 1000 selected 
men be given on about ten pages ; their names 
to be arranged alphabetically under their broad 
categories, for example, mathematics, agriculture, 
palaeontology, psychology, etc. ; each surnamo to 
be followed by the initials of the Christian names 
only, and one or two words denoting the branch 
of the broad category especially studied. Thus : 

Chemistry. 

Kieman, W., Emulsions. 

Chamberlain, J. S., Agricultural. 

Botany. 

Hottes, C. F., Physiological . 

Houghton, A. D., Genetics. 

These are only illustrations selected at random, 
and in the case of the selected 1000 they might 
be allowed to choose their own subheading, oott- 
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fined, if feasible, to a single word. We feel sure 
this would increase the usefulness of the work and 
much aid the advantageous distribution of off- 
prints. 

One of the general conclusions we may draw from 
the mere turning over of the pages of this volume 
is of extraordinary interest to the inhabitant of 
Great Britain. There occur foreign names, German, 
Slavonic, Italian, etc., indicating continental 
European extraction ; but the vast majority of 
these American men of science bear familiar 
Anglo-Saxon surnames, which suggest that our 
race at the very least is making in the New World 
its full contribution to the scientific profession. 

We congratulate the editors on the catholicity 
of this great work in its fourth edition, and if we 
have ventured to suggest a few additional pages 
to the next issue, it is because we believe they would 
add greatly to the usefulness, and with that to the 
sale of the work. We wish a like directory might 
be done as effectively for British men of science. 


Deep Shafts and their Construction* 

Vertical Shaft Sinking. By Edward Otto Forster 
Brown. (Bonn's Mining Series.) Pp. 432. 
(London: Ernest Benn, Ltd., 1927.) 52*. i>d. 
net. 

nnHE sinking of deep shafts is a branch of mining 
A of such an occasional nature that it is unusual 
to find anyone having experience of more than a few 
sinkings in one or two localities, or of the continued 
application of one and the same system in several 
fields, so that a specialist in this subject is not easy 
to find. In addition, it would bo difficult to find 
a less attractive side of mining, or one more arduous, 
difficult, and troublesome; but it can also be very 
interesting, testing as it does the technical ability, 
tenacity, and ingenuity of the engineer in charge 
in the highest degree. 

At one time probably the greatest amount of 
knowledge of sinking was possessed by sinking 
contractors of great experience, to whom the 
management concerned would pass on responsi¬ 
bility for the sinking of a pair of shafts, supervis¬ 
ing only to see that the contractor carried out the 
terms of his contract.. Whilst the contractor is 
still useful for places where the difficulties are 
likely to be great, his place has largely been taken 
by companies employing specialists in the parti¬ 
cular method they use, who are capable of carrying 
out work well beyond the reach of tin ordinary 
contractor. It will be found that much iufonna- 
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tion formerly in the possession of the contractor 
and of the specialist only, is included in this 
book. 

It is divided into four parts. Part I. consists 
of two chapters, Chapter i. being introductory, 
and Chapter ii. a most complete account of the 
sinking of a large deep modern shaft, of circular 
form, in firm ground such as offers little difficulty. 
In this part, the sinking of a large rectangular 
shaft might have been included, though, as might 
be expected, rectangular shafts are referred to 
further on in the book, in the chapter on shaft 
linings. Considering the importance of shafts of 
this form, and how' common they are outside 
Britain, the inclusion of one or two important 
examples from abroad, even were they dealt with 
second hand, would have enhanced the value of 
the work. Another important matter not referred 
to in this part is the disposal of the debris from 
the sinking. It may be argued that this is not a 
problem of any great magnitude, but if it is con¬ 
sidered that most of the unsightly pit-heaps in 
the country had their origin in the careless dumping 
of the debris from the sinking, the desirability of 
using this material to level up the surface near 
the shafts is obvious. 

On p. 57 a formula is given for the calculation 
of the sizes of sinking engines. It is a simple 
equation of moments, which appears to be true, 
and its apparent soundness is supported by the 
statement that one cylinder must be capable of 
starting up against the maximum possible load. 
Since it does not include the effects of friction and 
inertia, it is conceivable that it could fail. In 
the example which follows the author clearly 
had in mind that something greater than was 
given by the formula would be necessary in actual 
practice, a view r that would be adopted by all ex¬ 
perienced mining engineers without doubt; but 
because this book is likely to be much consulted 
by students generally, slight revision appears to 
be desirable. 

Part II. deals with the special methods of shaft 
sinking. There are three chapters of which the 
first, or Chapter iii., consists of descriptions of 
drop shafts, caisson sinking, and piling. These 
methods are common to the work of the civil and 
mining engineer, and are confined to comparatively 
shallow depths. This is followed by a chapter 
on cementation and another on freezing. The 
systems of magnified boring, whioh were once 
such a feature in text-books on mining, are not 
included ; their places have been taken by cementa¬ 
tion and freezing, both in this book and in praotioe* 
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It simplifies the view of the difficulties which called 
these special methods of shaft sinking into being 
to say that water is the great enemy to safe, speedy, 
and successful sinking, as it converts ground which 
might otherwise be easy to deal with into difficult 
and sometimes treacherous ground. When in 
addition the water is acid, and therefore corrosive 
to the metal structures used as temporary or as 
permanent lining, the added difficulty and danger 
can be very great, and lead, as it did at Methley, 
to a frightful disaster. 

Though they may not con template using the 
special methods, many mining engineers will read 
this section of the work with interest, probably 
more particularly the chapter on cementation. 
The use of cement in construction and repair work 
is assuming great proportions, and a detailed 
account of its use in sinking shows that mining 
engineers are not slow to take full advantage of 
anything useful, but the plan of the book, excellent 
as it is, interrupts the account of the use of cement, 
in that a most important part of it is found in a 
later chapter on shaft lining. In this case and in 
freezing, the lining is so much a part of the method 
that it spoils the exposition to separate them; 
though it is admitted that this view' may not be 
sharer! by every one. The matter in Part II. is 
probably the most comprehensive contribution to 
literature on special methods of sinking added 
during the last twenty years or more. 

Part III. is devoted to special departments of 
shaft sinking. In reality, however, it will be found 
that all sorts of matters arc here taken up which 
require more detailed treatment, or which require 
addition of relevant matter. For example, Chapter 
vi. takes up excavation again, and gives a detailed 
account of compressed air drills, drilling, and blast¬ 
ing ; and Chapter vii. is allotted entirely to shaft 
lining, a subject already discussed in an elementary 
way in Chapter ii. Hoisting in sinkings and 
everything connected therewith is dealt with in 
Chapter viii., and the succeeding Chapter deals 
with all sides of the dewatering of sinking shafts. 
The same attention to detail is to be found in 
Chapter x., which is oil ventilation, lighting, and 
labour, but it would seem that part of the material 
of this chapter really belongs to Part IV. It is 
probable that Part III. will be used largely for 
reference on account of the large amount of detail 
given. 

The economics of sinking is to be found in the 
single chapter which forms Part IV., a portion 
of immediate interest to all those mining engineers 
having shafts in the course of sinking, or con- 
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templating the sinking of shafts. The appendices 
giving the different forms of sinking contract 
may be very useful. 

By way of summary, it may be said that the 
book is a valuable addition to the literature of 
practical mining. The dimensioned line drawings 
will bo especially useful to mining engineers in 
Great Britain and elsew r here, and also to teachers 
and students, whilst the inclusion of twenty-four 
tables of comparative matter is not the least useful 
feature of the book. As might be expected, the 
author has held to the view' of the mining engineer 
engaged mainly in coal mining, and, as the title 
suggests, be does not deal with inclined shafts 
or w r ith those shafts w r hich are partly vertical and 
partly inclined, of which large numbers are to be 
found in metalliferous mining, so that the book 
is not exhaustive. Lt will, however, romain as 
a standard w'ork on this branch of mining for 
some time. C. Habberjam. 

Our Bookshelf. 

The Lindley Library : Catalogue of Books, Pamphlets, 

Manuscripts and, Drawings. Pp. viii+ 488. 

(London : Royal Horticultural Sooicty, 1927.) 

To Fellows, 17a. tk/. ; to Non-Fellows, 21s. 

The former edition of this catalogue, which w r as 
published in 1898, was scarcely more than a 
pamphlet. In the edition before us we have a 
volume of nearly 500 pages crowded with the 
titles, usually as brief as possible, of the books, 
pamphlets, manuscripts, and drawings—altogether 
about 12,000—comprised ill the Lindley Library, 
which is controlled by a body of trustees for the 
benefit of the fellows of the Royal Horticultural 
Society and others, and is at present housed in the 
Society’s hall in Vincent Square, Westminster. 
The Society now includes upwards of 25,000 
fellows, whose privileges include access to this rich 
collection of literature at all times when the library 
is open, and the borrowing of books from it under 
certain restrictions. 

While presumably some interest in horticulture 
influences so many to obtain fellowship of the 
Royal Horticultural Society, the trustees of the 
Lindley Library have provided much more for the 
fellows of the Society than the horticultural works 
which are now' being produced in such bewildering 
profusion. Literature on practically every branch 
of botany is included in it. We notice a fair 
number of sixteenth - century herbals, amongst 
them “ The Grete Herbal] ” of 1526. Of the rarer 
or more costly works there are Sibthorp’s “ Flora 
Gr©oa,” Redout's “ Les Liiiac^es ” and “ Les 
Roses,” A. P. do Candolle's " Plantarum succu- 
lentarum his tori a,” Mary Lawrance’s “ Collection 
of Roses from Nature,)’ Siebold and Zuccarini’s 
“Flora Japonica,” Roxburgh’s “ Plants of the 
Coromandel Coast,” several of N. J. Jacquin’s 
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illustrated folios, the six volumes of J. D. Hooker's 
“ Botany of the Antarctic Voyage,” Sargent's 
“ Silva of North America,” and Elwes and Henry's 
” Trees of Great Britain and Ireland.” Most of 
the standard British colonial and Indian floras, 
such as Bentham’s “ Flora Australiensis ” and 
Hooker's ki Flora of British India,” are available 
in the library, while European local floras are well 
represented. 

The more important botanical periodicals noticed 
in the Catalogue are the Annales des Sciences 
A 'aturelles ( BoUinique ), Annals of Botany , Engler's 
Bokmische Jahrhiicher, .lust’s Botanischer Jahres- 
bericht , Bofanische Zeitung , Flora , and the Botanical 
Magazine ., while the publications of societies, 
academies, and institutions, which have some 
bearing on botany or horticulture, are very numer¬ 
ous. It will be seen that in the Lindley Library there 
is much to attract the attention of horticultural 
and botanical students who will welcome the useful 
guide to its contents which the Catalogue affords. 

Comparative Ethnographical Studies. By Erland 
Nor den ski bid. Vol. 7, Part l : Picture-Writings 
and other Documents. By N£le, Paramount 
Chief of the Cuna Indians, and Ruben Perez 
Kantule. Pp. iv +94. (London: Oxford Uni¬ 
versity Press, 1928.) 5 s. net. 

In the present and succeeding volumes of his 
Comparative Ethnographical Studies, Baron 
Nordenskiftki is dealing with the results of his 
journey to Panama and Columbia in 1927. The 
investigations which he then carried out, as will 
have been apparent from preliminary and semi- 
popular accounts which have been published 
already, are likely to prove of singular interest to 
ethnography. This, the first, instalment deals with 
documents produced in part by a paramount chief 
of the Cuna Indians, in part by an educated Cuna 
Indian, who can both speak and write Spanish. 
The material consists for the most part of magical 
texts for the healing of disease, the majority in 
Cuna with Spanish translation, and a ” Historia” 
in Spanish. 

Baron NordeiiHkibld supplies some introductory 
notes on the authors and on the magical and 
religion? ideas of the Cuna. These are intended 
merely to elucidate the text pending more exhaustive 
treatment in a later study. Valuable as is this 
record by actual exponents of the magic art, its 
interest is surpassed by the picture writing, which 
the editor thinks probably represents or is descended 
from a system of writing to which reference was 
made by Martyr in the sixteenth century. 

Radiation in Chemistry. By Dr. R. Alan Morton. 
(Industrial Chemistry. Series.) Pp. xv + 284. 
(London: Baillifcre, Tindall and Cox, 1928.) 
15#. net. 

This volume must be rogarded as consisting chiefly 
of a digest of a well-known book on the chemical 
effects of ultra-violet light, of the recent symposium 
held by the Faraday Society, of photochemical 
action and of the work on carbon dioxide assimila¬ 
tion carried out by Prof. E. C. C. Baly at Liverpool. 
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It contains a number of interesting technical 
points in connexion with light sources and their 
manipulation, with a great number of isolated 
observations on photochemical action each one not 
without interest; the chapters on the photographic 
plate and on the action of light on biochemical 
changes may be cited as excellent in this respect. 
From this point of view the book is not only 
interesting but also stimulating. On the other 
hand, the theoretical portions are not only slender 
but are also far from complete, and it is to be 
hoped that if ever a second edition is called for the 
opportunity of providing a really valuable mono¬ 
graph will not be lost. The book is well arranged 
and the printing good. Eric K. Rideal. 

From the Monotrernes to the Madonna: a Study of 
the Breast in Culture and Religion. By Fabius 
Zachary Snoop. Pp. vi + 143. (London: John 
Bale, Sons and Danielsson, Ltd., 1928.) 3#. net. 

Wk would commend this little book to lovers of 
bypaths in folklore. In this case the bypath leads 
to a highway, for, as the erudite author shows, the 
ideas which gather round the breast in popular 
belief, in art, and literature, lead ultimately to 
the fundamentals of religious belief and human 
behaviour. The author has drawn many interest¬ 
ing data from a variety of sources, but it is in his 
moro general conclusions that his book is most 
suggestive. Not the least interesting of these is 
his view, tentatively expressed, that in the different 
attitude of man and woman towards certain con¬ 
ceptions in which sexual and secondary sexual 
characters are involved, rnrfy lie the cause of 
religious oppositions such as that between Roman 
Catholic and Protestant, and that these may there¬ 
fore ultimately be incapable of adjustment. 

The Structure and Properties of Matter. By Dr. 
W. A. Caepari. (Benn’s Sixpenny Library, 
No. 143.) Pp. 78. (London: Ernest Benn, 
Ltd., 1928.) 6J. 

Dr. Caspari’s modest little work is one which may 
be recommended to all interested in science. It 
contains a surprising amount of information in a 
small compass and is written in a very readable 
way. Only an author with a complete mastery of 
his subject, and fully abreast of the recent advances 
in research, could have written this book, but Dr. 
Caspari has added to this competence a real ability 
to tell his story in a most interesting way. 

Qualitative Analysis. By Dr. W. Wardlaw and F. 
W. Pinkard. Pp. vii + 166. (London: Long¬ 
mans, Green and Co., Ltd., 1928.) 3a. 6tf. 

This book is sufficiently detailed to serve the re¬ 
quirements of students preparing for the inter¬ 
mediate and final degree examinations and for 
higher school certificate examinations. It is accur¬ 
ate and is clearly written, and a good feature is the 
concise explanation of the theory of the methods 
used. Practical difficulties are dealt with as they 
arise. The separations are those which have proved 
satisfactory for a number of years and are generally 
taught in Great Britain. 
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Letters to the Editor. 

| The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

Photographic Enlargement of Small Solid Objects 
and the Limitation of Definition obtainable on 
Gelatine Plates. 

The chief difficulty met with in taking enlarged 
photographs of small solid objects is, that unless the 
thickness of the object is small com pared to the focal 
longth of tho Ions, only a small part or zone appears 
in good focus at tho same time. 

The limit of attainable definition in terms of the 
thickness of the object and the focal length and 
diameter of the Ions can be expressed very simply. 
Let 1) be the diameter and f t 
the conjugate foci of tho lens ; 


separate dots or marks cannot be produced on such 
plates either by contact printing or in tho camera 
when the distance between them is much less than 
1/150 inch. With collodion plates, on the other hand, 
there is no difficulty in getting welbdoffned lines 
separated by 1 /4000 inch or less. 

In order to find out whether the expression /A/D 
gave a reasonably correct value for the diameter of 
the 4 spurious disc,’ trials were made with several 
photographic and other lenses, by ff>cussing the image 
of an ‘ artificial star ’ in a microscope and measuring 
the diameter of tho disc with an eyepiece micrometer. 
The star was the virtual image of the sun in a small 
mercury bulb and, as seen from the lens, subtended 
an angle of about § of a second of arc- —quite small 
enough to be taken os a print in connexion with 
lenses of the diameter used in these trials. 

The results are given in tho Table below. 

From these results it appears that so long as//D is 
large, the expression /X//> does approximately repre- 

TABLE. 


then if the thickness of the Obnekv 

object is 2e , a point at f x + e will 
(so far as geometrical optics are 

concerned) be represented on the j ... _ 

focal plane through f x by a circle 
of confusion tho diameter of which 

is Aj = eD/fi, or if e=f l ln by D/n, __ . 

Also if the magnificat ion (namely, Telescope 
J't(fi) is m t the circle of oonfusion (Troughton and j 
on the focal plane through f 2 is Simms) 

A, m Dm/ft. ■...■— I- 

Tho image of a bright point, | Telescope from ; 
however, even if formed by ft | (Subcycle lens) ; 
perfect lens, is itself a circular ! “VT 77“ 
disc the diameter of which is of ! Achromatic lens j 
the order/A/D, A being the wave- 1,0 I 

length of tho light employed. '__ 

The best definition, therefore, of Anastigmat j 

an object 2e thick is attained (Deck and I 

when A/D ~D/n = A//, or, in words, , steinhill) j 

when tho circle of confusion do- I—--- 

C endant on parts of the object Anastigmat 
eing out of focus has the same (Bock and 

diameter as that of the ‘ spurious Steinhill) 

disc/ as/A/D is often called when *— ; 

referring to star images. Concentric j 

This may be illustrated by an (Boss) j _ 

example. Suppose it is desired 

to form an image of an object a tenth of an inch 
thick covered with dots a thousandth of an inch 
apart, and that all these dots aro to appear separate 
in the image. In tho present case, since e = 0*05 
inches and A «0*001 £>//*= 1/50, to that the stop to 
be used is //50. Also since c, A, and 1) are the only 
linear constants in the problem, tho ratio /,/c( = n) 
may be chosen at will provided that n in a large 
number. Assume that n ~ 100, then f t — 5 inches 
and D= /(, inch. If it is desired that dots a thousandth 
of an inch apart should be oasily distinguished by 
tho unaided eye, the magnification should not be less 
than 20 diameters. Thus with f x =* 5 inches, f t should 
not be less than 100 inches. 

A camera eight or nine feet long is not a convenient 
form of apparatus : but were it practicable to make 
the enlargement in two stages, first taking a photo¬ 
graph of the natural size or thereabouts, and after¬ 
wards enlarging this picture (in which the thickness of 
the object does not oount) lenses of ordinary focal 
length might be used. If tho first picture were taken 
on a collodion plate or film, this method would be 
possible, but not with any form of gelatine-emulsion, 
because, so far as my experience goes, dear and 


Observation on tuk Image of an Artificial Star. 


JManx’trr of Iiiiau** by 


J.OIJS. 

Focal 

Length 

/». 

Diameter 

t). 

Stop No. 

fin. 

Geometrical 
Opt icH, 

Mirronmter 

Measure¬ 

ment. 

f\tn. 

Telescope 
(Troughton and 
Simms) 

13 

1-8 

ir>r> 

i :l A it ,i 

■3 n\> o 

i 

n a o n 

! Telescope from 
j (Subcycle lens) 

15 

'•« 

»-7 

■ ‘ 

0 h 0 ll 

3 (* 

f. Tj'j? 0 

Achromatic lens 
(maker not 

known) 

2B 

2(1 

B H 

l ft n ft n 

fsV* 

i 

1 

j 

i 

Anastigmat 
(Beck and 
Steinhill) 

6-8 

i 0-85 

1 

8 

*ih 0 <> 

V 4 J n <t j 

.. ‘ I 

» ii'fl D j 

J 

Anastigmat 
(Bock and 
Steinhill) 

ft-8 

0-27 

26 

4 i A o 0 

i 

Utn 

1 

___ _| 

i ii j 

Concentric 
! (Ross) | 

4*;i 

0-27 

16 

_1 

i 

7 ft n rtii 

fi no tr j 

1 

Sl'.trt ! 


sent- the diameter of the ‘ spurious disc,’ but it must 
be noted that the disc itself is not sharply defined, but 
shades off gradually towards the boundary, ho that 
the miorometric measurement is rather uncertain. 

With a perfect lens, the image of a bright point 
should appear as a bright circular natch surrounded 
by bright rings the intensities of which decrease 
rapidly with their order, and with a good lens not 
more than three should be visible. The number and 
intensity of the rings surrounding the central disc 
form a good test for spherical aberration (see Nature, 
Oct, 8, 1891, p. 552). 

When the image of the 4 star ’ was photographed 
on gelatine plates, the diameter of the patch developed 
was anything from ten to several hundred times that 
of discs as measured by the micrometer, the rings 
being completely obscured. This spreading of the 
developed part of the film about a bright centre seems 
inseparable from gelatine emulsion, and indeed it is 
this property which renders possible the cheap repro¬ 
duction of illustrations in newspapers. Whether the 
spreading is due to the direct action of light, or, in 
part, to some sort of contagion such as Abney found 
to occur in gelatine-bichromate films, 1 do not know. 


No. 3068, Vol. 122] 







240 


NATURE 


[August 18 , 1928 


I have tried many experiments, such as leaving 
exposed and unexposed films in contact under pressure, 
but have not been able to detect any sign of mutual 
interaction, though it scorns not impossible that some 
action of the kind may take place in the closer contact 
between adjacent particles of bromide in the same 
film. 

The groat size of t he developed patch compared to 
that of the * spurious disc,' should be borne in mind 
when attempting to determine the position of a star 
from photographs or gelatine plates, A somewhat 
parallel case would he to attempt to determine the 
centre of a blank target six feet across to within half 
an inch, by taking the mean position of a group of 
shotH fired at- six hundred yards. The result- might 
be right by accident, hut it would show want of 
judgment to found any conclusion on it which 
depended on, or assumed an accuracy of, the order 
referred to. A. Mallock. 

1) Baring Crescent, 

Kxetcr, July 7. 


Laboratory Uses of Monel Metal. 

Monel metal is an alloy containing approximately 
67 per cent nickel, 28 per cent copper t and 5 per oont- 
other metals, which is made from a natural ore mined in 
Ontario, Canada. It is of great- utility in eases where 
resistance to corrosion is important. Its chief pro¬ 
perties and commercial usc^s are described in a booklet 
issued by 0. and J. Weir, Ltd., Cat heart, (Glasgow. 
Now, although monel metal is a well-known article 
of commerce, it does not appear to have found 
particular application in physical laboratories, and 
tho object of this letter is to direct attention to its 
possibilities in this connexion. 

In the first place, monel metal is ferromagnetic and 
possesses such a low magnetic critical temperature 
that it may conveniently he used for a laboratory 
experiment to illustrate tho loss of ferromagnetism 
with rise in temperature. The magnetic critical 
temperature varies from specimen to specimen, and 
is stated to lie botwoen 100° and 150° C. This appears 
t-o apply to specimens in the form of the stout bars 
supplied commercially, but specimens in the form of 
anchor rings of diameter 10 cm. and 1 cm. thicknoss 
supplied to us possess critical temperatures of 70° C. 
The induction of sueh an anchor ring may be measured 
by the ballistic method at different temperatures, the 
ring being immersed in a bath of B.P. paraffin, and 
good results are obtained if the magnetising current 
ih not allowed to heat the specimen. The student 
must possess a certain amount- of skill in order to 
obtain a satisfactory hysteresis curve by the ballistic 
method, as the temperature of the specimen must be 
kept constant. The retontivity of our anchor ring 
specimens was 670, and the coercive force 1*8 gauss. 

Monel metal is also very satisfactory in the follow¬ 
ing experiment. The weight of a drop of liquid 
foiling from the lower side of a horizontal flat circular 
tip may be represented by the equation m = Kr f J\ 
where m is the weight of the drop, r is radius of the 
tip, and T is the surface tension of the liquid. It is 
well known that K is not a constant for any given 
liquid, hut varies with r. The variation of K with r 
for a given liquid may la* investigated by using tips 
of different radii. This was done by Rayleigh and 
others, and very carefully by Harkins and Brown 
(Jour. Amer . Ch*m. floe., vol. 41, p. 499 ; 1919 ), who 
used a scries of brass tips and one tip of monel metal. 
The experiment forms an excellent demonstration of 
the fact, very often not made clear in text-books, that 
the shapes of dfftps hanging from tips of different 
radii are widely different. 
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Tips of monel metal can be prepared without much 
trouble, whereas glass tips require great care in grind¬ 
ing, and other metals suffer corrosion. A useful 
series of tips consists of seven with the following radii: 
0*94, 0*87, 0*75, 0*60, 0*45, 0*30, and 0*13 cm. The 
hole in the middle of the horizontal face may con¬ 
veniently be of 1 mm. diameter. As water does not 
wot polished monel metal, the surface must be suitably 
roughened. Harkins and Brown ground their metal 
tips with medium carbonundum powder, but the 
monel metal surface may be very rapidly prepared 
by immersing it for a few seconds in concentrated 
nitric acid, washing it in water for a few minutes, and 
then placing it in chromic acid, which attacks it 
slowly. The surface is then free of grease, and the 
liquid to he investigated should spread over the face 
of the tip but not upon its sides. The liquid is fed 
into the tip at such a rate that drops are not formed 
more quickly than about one in two minutes. It 
sliould be possible to level the tip, for its lower face 
must be accurately horizontal, particularly if the 
tip is large. Precautions should be taken against 
evaporation and the drops should be collected in a 
weighing bottle. The smooth curve reproduced here 
(Fig. 1) was obtained with water; for comparison, the 



n/iOlUS 

0 % -:-J-7--4-Ci-*-■?-A-* w 

Fifl. 1. 

results of Harkins and Brown are also reproduced 
by the broken curve, the point common to both 
curves being obtained with their monel metal tip. 
Different liquids, of course, give curves of different 
shapes. 

Monel metal may further bo used in making jets 
for the determination of surface tension by Jaeger’s 
method. It is particularly useful with mercury and 
molten metals which do not amalgamate with it. 
If glass is used, one is usually forced to rely upon a 
happy fracture in obtaining a satisfactory jet, but 
monel metal may be drilled and turned to any dimen¬ 
sions with precision. After a few bubbles have been 
released, the pressure required to release a bubble 
becomes quite constant in the case of mercury at air 
temperature, a value of 477 dynes per cm. being ob¬ 
tained for the surface tension, assuming that the 
bubble is formed on the outer edge of the jet. This 
value agrees well with that obtained by other ob¬ 
servers using the same method. Moreover, it is 
possible with a monel metal jet to investigate the 
behaviour of +he surface tension with temperature 
up to the boiling-point of the mercury. 

L. F. Bates, 

K. C. Bbown. 

University College, 

London. 
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The Occurrence of the American Oyster Pest 
UronmJpinx cinerea (Say) on English Oyster Beds. 

In Nature of Nov. 5, 1927, one of us (J. H. 0.) de¬ 
scribed experiments on the rate at which that rough 
whelk-tingle, which is abundant on the oyster beds 
in the River Black water, devoured young oysters. 
In continuing these experiments, it was suddenly 
realised that the whelk-tingle from this locality is un¬ 
doubtedly not, as stated (loc. cit.), Ocinebra erinacea 
( »= Murex erinaceus. L.), although it is a closely related 
form. It was, moreover, found impossible to identify 
it with any form described in literature on, or present 
in a representative collection of, British shells. When 
it was established with certainty that this common 
Blackwater shell is not a British form, Winckworth 
was soon able to identify it from radula and shell- 
characters as Urosalpinx cinerea (Say), the American 
oyster j>est. \ 

Therefore in the note in Nature referred to above, I 
the name Urosalpinx cinerea (Say) must be substituted I 
everywhere for Ocinebra erinacea and Urosalpinx: for I 
Murex, except for the designation of the right-hand | 
sholl in Fig. 1, p, 054. Urosalpinx cinerea is a close 
ally of Ocinebra erinacea and lays egg-capsules very 
similar to those of the latter ; moreover, the egg- 
enpsules of both species turn purple when the embryos ] 
they contain are damaged. In the near future it is 
hoped to review- all the forms which cause destruc¬ 
tion of oysters on different English oyster beds. It 
has, however, boon proved that Ocinebra erinacea from I 
the Fal Estuary destroys oysters, but that it is pro- ! 
bably not so voracious as Urosalpinx cinerea , and more I 
readily feeds on barnacles in the absence of oysters. 

There can be no doubt that Urosalpinx has been 
introduced into English waters from America on 
American oysters in the same way, and probably 
about the same time, as Crepidvlafornicala (see Orton, 
Proc Roy. Soc., vol. 91, B, 1909). This species of 
Crepidula is extremely abundant in the same locality 
(that is, in the Black water River) as that in which 
the Urosalpinx now occurs also abundantly. It w'ould 
seem that both Crepidula and Urosalpinx (and possibly 
other organisms) at once found congenial conditions of 
food ana climate on introduction into the rioh Essex 
oyster beds and rapidly established themselves. The 
embryos or adults of Urosalpinx will certainly have 
been carried already to the Whitstable and other beds 
in the Thames Estuary either on American or native 
relaid oysters, and may have spread even to more 
distant beds. As Urosalpinx is a much more dangerous 
enemy to the oyster-producer than is Crepidula, ad¬ 
ditional precautions will be necessary to prevent the 
introduction of foreign pests from the Thames Estuary 
oyster beds to other parts of the country. 

It is now possible to review the economic conditions 
on the Essex oyster beds in a new light. In the note 
to Nature (loc. cit.) it was recorded that in 1924 
60 per oent. of an experimental apatfall was destroyed 
by what we now know is Urosalpinx, and that a 
similar amount of destruction ooourred over the whole 
of the neighbouring beds at the same time, During 
the last twenty or thirty years, or possibly less, 
Urosalpinx has become an effective addition to the 
enemies of the oyster-cultivator, and must have 
increased the difficulties in rearing brood oysters, 
compared, say, with the conditions which existed 
thirty or forty years ago. It is hoped that local 
inquiries may reveal more information regarding the 
time of arrival and spread of Urosalpinx and its 
effects on oyster-culture. J. H. Orton. 

R. Winck worth. 

Plymouth and London. 

July 31. 
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The Afterglow in Mixtures of Nitrogen and Oxygen. 

In a paper published by J. Kaplan in the Proc. Nat . 
Acad, of Science ( 14 , 258 ; 1928) there are described 
some experiments on the afterglow accompanying 
the passage of an electric discharge through air at 
about 5 mm. pressure. A point of interest iH the 
observation of a blue glow when a condensed dis¬ 
charge with spark gap was employed, but a yellowish- 
green glow when the spark gap was not in operation. 
In this connexion I wish to mention a phenomenon 
which I observed some time ago, in the course of some 
experiments dealing with the afterglow in mixtures of 
nitrogen and oxygon. 

The electrodeless discharge was used with a spark 
gap, and the limits of pressure wore about 1*8 to 
0-01 mm. In a given mixture, for example, air, there 
is a sharp minimum in the duration and intensity of 
the afterglow at about 0*53 mm. pressure, which 
separates the yellowish-green oxygen afterglow (at 
higher pressures) from tho orange-yellow nitrogen 
afterglow (at lower pressures). Seo also a note to 
Nature (121, 938 ; 1928). In a certain pressure 

region in the neighbourhood of this minimum, a long 
discharge (J second or longer) gives rise to a blue 
afterglow. At a suit able pressure the nitrogen-bands 
also appear faintly along with the blue glow and 
oan be observed with a spectroscope. However, with 
a very short discharge (not measurable) only the 
yellowish - green afterglow is visible (continuous 
spectrum). Thus, different types of afterglows may 
be excited in the same gets mixture at the same 
prossure merely by altering the period of discharging. 
The same phenomenon can be observed in mixtures 
containing other proportions of nitrogon and oxygen 
but at different total pressures. 

At a pressure where the transition from the 
yellowish-green to the blue afterglow commences 
(using ^ second discharge), the former glow is dis¬ 
placed as a wave along the tubing loading from the 
discharge vessel while the latter glow occupies the 
vessel. The blue glow falls off in intensity, but is soon 
brightened up again by the return of the yellowish - 
green wave. (Compare Majewska and Bernhardt, 
Zeit.fiirPhysik., 48 , 137; 1928, for observations on the 
progression of afterglow waves in air.) 

Bernard Lewis 
(National Research Fellow). 

University of Minnesota, 

Minneapolis, UJ5.A. 


Analysis of the First Spark Spectrum 
of Sulphur (S + ). 


A very thorough study of the spark spectrum of 
sulphur was made by Eaer and Valent a in 1904 in 
the region X3301 to X5819. In 1907, Sir Norman 
Lookyer showed that some of the stronger lines of 
S + occur in the spectrum of Rigel (class B8), but 
not in the spectrum of o-Cygni (Oiant Ao), or Sirius 
(Dwarf Ao), 

The clue to the analysis was obtained in the follow¬ 
ing way. Taking the structure diagram of S + the 
possible transitions are; 


a2M z M, 

3 M/ -*2 M 2 N 2 

N 2 M t N 1 


7*2 M t N t 
^ 2 M t O v 


The fundamental linos 3Af a - 




lie in the 


2M t N x 

ultra Schumann region, and Millikan and Bowen’s 
data in this region are rather incomplete. The next 

2M t M, .. .. JLf . ... , 

groups, ft 2 M t N t , lie m tne visible region. 
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The group 2M f {A' 1 -<— N 2 ) was located at ^ 18000, 
by following the extension of the irregular doublet 
law given by Saha and Kichlu, and by treating the 
spectrum m the mean between those of P 4 and CP 
both recently analysed by Bowen. An examination 
of the tables of Edcr and Valenta revealed a group 
of strong lines in this region. 

A further clue was obtained from the fact that of 
these groups of lines on1y*X5454 and X5033 were traced 
by Lockycr in the spectrum of Rigel. Honoe these 
two lines were regarded as the strongest linos of the 
group 2M 2 N 1 < — 2M t N t , namely, as */' 3 - fD 4 and 
a P 9 - *P 3 . Both of these multiplots have been dis¬ 
covered, Apj, and Ap gs of 2M i N l being respectively 
270 and 437. The 4 D differences are 151, 257, and 
360. 

With these multiples aH clues, the other strong 
groups identified by Lockyer at X4142-X4174 with 
some lines in the spectrum of Rigel could be assigned 
to the 4 1) - *l) f *P ~ i P groups of the transition 
2 M 2 M ;i -<— 2M 2 N s . They are not reproduced here. 

D. K. BH ATTACH ARY Y A. 

Patna and Allahabad, 

May 8. 


Fluorescence of Mercury Vapour under Low 
Excitation. 

It has, I believe, been generally supposed that the 
reen band fluorescence of mercury vapour cannot 
e excited by optical frequencies much less than that 
of the mercury resonance line. Houtermane, working 
in Franck’s laboratory, has put forward the view 
that this green fluorescence results from the excitation 
of tho molecule to the 2 8 P, state, differing but little 
in energy from the corresponding state of the atom. 

I have recently found, however, that this high 
frequency is not necessary to stimulate the green 
fluorescence. The most effective arrangement tried 
so far is to focus an iron or copper arc, or an 
* atmospheric ' mercury lamp, on a bulb containing 
mercury at atmospheric pressure. A filter consisting 
of a bromine oell and a shoot of blue uviol glass is 
interposed to cut off visual light. Under these 
conditions a bright £rcen track is seen marking out 
the path of the rays in the vapour. 

The shortest mercury wave-length that can get 
freely through the blue uviol glass is X3125, oral 
experiments with a monochromator have shown that 
this line excitos the fluorescence. Tho strong lino at 
X3050 is unable to do so. 

These experiments are being developed in various 
directions, and will be published more fully in due 
course. Raylkioh. 

Terling Place, 

Chelmsford, Essex, 

Aug. 4. * 


Radium in Cancer. 

In Nature of Aug. 4, the writer of the article 
on Cancer Problems, after stating that substantial 
practical advance has been made in treatment by 
radium, concludes hy saying, " At the same time 
there is no justification for any talk about surgery 
being eliminated." 

At the International Conference in question there 
were discussions upon the relative value of surgery 
and radiology in the treatment of cancer in four sites 
of the hotly. At these discussions four British 
surgeons spoke in tho following terms : one advocated 
the use of radium in operable breast cancer; one 
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stated that he had given up the Wertheim operation 
for cancer of the cervix uteri in favour of radium; 
one described a series of cases of cancer of the tongue 
where the primary growths were treated by radium 
in order to avoid excision ; and one detailed a method 
of radium treatment of cancer of the rectum, in 
operable and inoperable cases during the last two 
years. 

When statements like these are made by surgeons 
themselves, would it not be moro correct to say that 
owing to the advances in radium-therapy there is 
some justification for believing that in certain sites 
of cancer, radium may with advantage replace 
surgery ? * Sidney Russ. 

The Middlesex Hospital, W. 1, 

Aug. 6. 


Prof. Russ gives the more correct description of the 
proceedings of the Congress : the lay press translated 
them with inaccurate exaggeration. 

The Writer of the Article, 


The Spectrum of Trlbly Ionised Antimony, Sb IV 

In the case of the isoeleotronic system Cel I, In II, 
Sn 111, Sb IV, tho X-ray doublot law'H have been 
found to apply even though these spectra consist of 
singlets and triplets. Continuing our previous work 
on In Jl and on III, we have been able to identify 
several groups in the spectrum of Sb IV. These are 
a *P*8 multiplet, lying between 805 A. and 861 A., 
a very strong 8 P 8 /) multiplet, lying between 873 A. 
and 940 A., a multiplet, lying between 2077 A. 
and 2113 A., and a possible *p*p' group between 
1051 A. and 1193 A. The first *P separations are 5854 
and 2261 cm. -1 . In addition to these, a l S*P line and 
l 8 1 P line give an estimate of 340000 cm/ 1 for the 
lowest, level corresponding to an ionisation potential 
of about 42 volts. 

In addition, second members of series have been 
identified in In II, and we are now looking for additional 
combinations in Sn III and Sb IV. A complete 
report will be published elsewhere. 

J. B. Green. 

Columbus, Ohio. 

R. J. Lanu. 

Edmonton, Alberta. 


The Corpus Luteum and the Cause of Birth. 

As I pointed out in the article referred to by Prof. 
Thomson Flynn in Nature, of Juno 30, p. 1020 
(BioL Hev. t 2 , 129 ; 1927), parturition is certainly due 
to several factors, of wliich the decline of the corpus 
luteum is probably one. Moreover, the enlargement 
of the pregnant uterus is also duo to several factors. 
In the ease of the sterile uterine horn in BeUonffia t 
the partial regression of the corpus luteum in the 
absence of the foetus may have been the main factor 
in the uterine involution. In the case of the other 
horn the enlarged condition of the uterine wall and 
the contained foetus involve further factors in the 
continuation of pregnancy, and it may be that in their 
presence the regression of the corpus luteum was not 
sufficiently advanced to admit of the occurrence of 
birth at the time of the commencement of involution 
in the non-pregnant horn ; that is to say, in order 
that parturition may occur, it may be necessary not 
only for the corpus luteum to be in a state of marked 
regression, but also for the uterine horn and contained 
fuduses to be in a oertain condition of development. 

F. H. A. Marshall. 

July 15. 
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Evidence of Survival of a Human Personality. 

By Dr. R. J. Till yard, F. R.S. 


** Wo are sitting in front of one of Nature’s shows as 
a respectful audience. Wo are not to blame for the 
henomena. Wo don’t manufacture thorn. Wo don’t 
avo to defend them or explain them. Here they are 
for any honest man to behold.” 

Dr. L. R. G. Ohandon, in litt . 

ri^HE supernormal phenomena studied in the 
X nascent science called psychical research are 
essentially phenomena associated with living 
organisms, and fall, therefore, within the limits 
of the wider science of biology. It has long been 
a reproach that biologists in general have refused 
to study them. For myself, I have been endeavour¬ 
ing, during the past five or six years to remove that 
reproach by studying them whenever opportunity 
presented itself. Two years ago, in the columns 
of Nature, I pleaded for a recognition of the 
reality of the phenomena and asked that science 
should keep an open mind about them. At that 
time I was not convinced that the survival of a 
human personality, after the change which we 
call death, had ever been demonstrated, although 
I had to admit that there was much that was 
pufcziing in the phenomena and much that could 
be most simply explained by accepting survival. 
As the result of further experiments with the 
remarkable Boston medium, Mrs. L. R. (I. Crandon, 
I feel that a scientific proof of survival has at last 
been obtained, and it is the purpose of this -article 
to set it before the reader of Nature, who, one 
might venture to believe, would be interested in 
what appears to me to be, in Dr. Crandon’s own 
words, ” one of Nature’s shows.” 

In submitting this proof, J desire to emphasise 
three things about it : 

(1) The possibilities of fraud have been 
eliminated in two ways : 

(а) By using such controls as the nature of 
each experiment clearly calls for if a charge of 
possible straight-out fraud is to be avoided. 

(б) By devising experiments which, in their 
very nature, are either manifestly impossible to 
human beings in the flesh, or at any rate admittedly 
impossible under the conditions of actual per¬ 
formance. 

(2) The experiments can be repeated time 
after time, and the same results obtained. In 
future, no scientist can level the charge of non¬ 
repetition against the experimenters of this 
particular group. 

(3) The main proofs of survival obtained lie in 
phenomena which, whether of the so-called mental 
or physical type, are normally impossible of per¬ 
formance by human beings. 

Before giving a condensed, account of these 
henomena it will be necessary for me to outline 
riefly the history of the mediumship which is 
now known widely in psychic circles as the 
‘ Margery ’ mediumship. Margery’s maiden name 
was Mina Stinson. She is now the wife of Dr. 
L. R. G, Crandon, a well-known Boston surgeon. 
She was bom in Canada, and had a brother named 
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Walter Stewart Stinson who wrh killed on Aug. 8, 
1912, in a railway accident. There was a great 
affection between the brother and sister. The 
mediumship began in May 1923, with table-rapping 
and such-like familiar phenomena, but developed 
later into trance form, with a very striking char¬ 
acteristic, namely, the formation of an independent 
voice, not proceeding from the lips or throat of the 
medium, and claiming to be the voice of her dead 
brother Walter. This voice was quite strongly 
developed two years ago, and was tested very 
fully by me in two stances at the end of April 
1926. The voice does not utter inanities or 
banalities, but shows a fully developed human 
personality, very masculine, forceful, and humorous, 
so that it tends to dominate the whole proceedings 
and clearly exercises an independent will of its 
own in relation to the other sitters. Many re¬ 
markable experiments have been performed through 
the agency of this control, which anyone may call 
‘ Walter ’ without thereby committing himself 
to the belief that it is truly the surviving voice 
of Margery’s dead brother. 

Coming to Boston after an absence of more 
than two years, I had the privilege of attending 
and eon trolling four remarkable seances. The 
first two of these contain all that is requisite for 
a strict proof of the survival of the human per¬ 
sonality of Walter Stinson. Even more remark¬ 
able were the results obtained in the third and 
fourth stances ; but these logically form a portion 
of a series of experiments not yet completed, 
and therefore the account will be both simpler 
and clearer if I keep mainly to the first two. 

The proof of survival lies along two well-marked 
lines, one of the mental type, namely, supernormal 
cognition of unknonm objects , and one of the physical 
type, namely, production of supernormal thumb¬ 
prints. The former type clearly belongs to the 
category of normal impossibilities, while the latter 
is probably of the same type, and should appeal 
more especially to biologists. 

►Supernormal Cognition ok Unknown 
Objects. 

Stance held at Dr. Crandon’s house, 10 Lime 

Street, Boston, Mass., 9 to 10 r.M., May 31, 1928. 

Preparation. —Accompanied by Mr. J. W. 
Evans, B.A. (Cantab.), a young entomologist 
who had never before been to a stance and had 
no interest or belief in psychic phenomena, I 
arrived at Dr. Crandon’s house and proceeded to 
make the following preparations for supernormal 
tests : 

(1) Calendar Tests. —Mr. Evans and I each 
obtained a calendar with separate sheets for each 
day of the month, slung together, by two punched 
holes, on a pair of metal rings. Going alone into 
another room* I took all . the slips for the month 
of May off the rings, turned them over and signed 
each separately on the hack. I then shuffled 
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them face downwards, like a pack of cards, replaced 
them on their rings, and put them into my pocket. 

Mr. Evans dealt similarly with his calendar, 
selecting the month of September 1927. 

Neither Mr. Evans nor myself y nor any living 
person t knew the order of the arrangement of the 
dates on these two calendars when we took them into 
the seance room. 

The object of the test was to see whether 
‘ Walter 1 could select numbers from the calendars 
in the dark, impress his results on Margery's mind 
by telepathic hypnosis, and cause her to write 
them down accurately in bright light after the 
seance was over, in addition, we had arranged 
to test ‘ Walter * for supernormal results at a 
distance, by asking another medium, Mrs. Sary 
Litzelraann, to sit at the same time at a tiny village 
called Ogunquit in Maine, about eighty miles 
north of Boston, and to report her results to us 
later in the evening by trunk telephone. 


stances would be out of place here, and will be 
published elsewhere later/ I will confine myself 
to a general statement of what actually happened 
at the first two stances. 

The medium having been searched by one of 
the women sitters, the circle was formed, with the 
medium controlled by myself on her left side and 
by Dr. Crandon on her right side ; lights were 
turned out, the door having been previously locked 
by myself and the windows barred and shuttered. 
The darkness was so intense that I could see no 
more at the end of an hour than at the beginning. 

Under these conditions, the first phenomenon 
which occurs is always the production of k Walter's * 
psychic voice. This voice is objective, as it has 
been recorded on the dictaphone ; it does not 
proceed from the medium, but from a point in 
the air outside her, sometimes near, sometimes 
quite a considerable distance away. By means 
of the Richardson Voice Cut-off Machine, now 
almost too well known to need 
description, it is possible to wake 
the medium up and block her 
mouth completely, also those of 
ail the other sitters at the same 
time, yet *Walter's ' voice is still 
produced as loudly as ever under 
these conditions, and has been 
tested by me a number of times, 
and by many other investigators. 
I have also heard it speak in 
bright red light, while watching 
the lips and larynx of the medium 
carefully, and I have noted that 
the normal position from which 
the sound issues is a point about 
eight to ten inches in front of the 
medium's upper abdomen. The 
voice is masculine, fairly loud, 
slightly hoarse, and its possessor 
has a really remarkable power 
of whistling. 

With running humorous comments by this 
voice, the next phenomena noticeable are move¬ 
ments and the handling of objects placed on the 
table within the circle. On presenting my calendar 
by laying it on the table just in front of my face, 

‘ Walter 7 at once handled it and tore a number 
out; soon afterwards he returned it to me by 
neatly placing it between my thumb and the 
mediunrs left hand whioh I was holding. Three 
numbers were similarly tom from Mr. Ev&ns'B 
oalendar, one of these being stated by ‘ Walter ’ 
to be * Heaven's special number/ Four drawings 
were also torn from Mr. Evans's set and given to 
me, and finally six pieces were tom from the pages 
of the magazine which had been presented to 
‘Walter/ All these, returned by him to me in 
the same way, were carefully put aside, some in 
my own pocket, some by Mr. Evans, and one or 
two passed to other sitters. 

During the stance, ‘ Walter ’ several times asked 
for quiet and .said he was off to Ogunquit. On the 

1 Proc. Nat. Lab. Psychical Research, toI. 1. part 2, to be Issued 
about September 1928.—R. J. T. 
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Fhj. 1. The two pages of script written by Margery in bright light in the drawing-room 
utter the Aral Manee. (Jteduced to one-fourth natural size.) 

(2) Drawing Tests .—In order to rule out the 
charge that 1 myself might be an accomplice of 
the Oandons, 1 entrusted this test entirely to 
Mr. Evans. He took some slips of paper and made 
a number of diagrammatic drawings on them, ten 
in all, which he then shuffled face downwards 
and tied together by string. These were taken 
into the stance room in his pocket. 

Mr, Evans knew the diagrams , but not their order ; 
nobody else knew what they were at all. 

(3) Magazine Tests.— Mr. Evans went into 
Boston a few minutes before the stance began, 
having previously listed all the magazines which 
he could find in the Grand ons’ homo, and bought 
one whioh had only just been issued and was not 
taken by the Crandons, viz. the “ Radio Listeners’ 

Guide and Gall Book” for June 3, 1928. He 
slipped this under his coat and brought it secretly 
into the stance room. 

Nobody but Mr. Evans knew the name of the 
selected magazine , and nobody in the stance room 
knew any of its contents. 

As a full report of this and the succeeding 
No. 3068, Vol. 122] 
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third occasion, after announcing his return, he ap¬ 
peared worried, and said that he had not been able 
to get ‘ Sarv ’ to reproduce a drawing properly ; it 
was a double drawing, and " she had separated it.” 

The dark seance ended at 10 p.m., the medium 
woke up and we all adjourned downstairs to the 
drawing-room. I went down with Margery ; Mr. 

Evans brought up the rear, 
seeing that all the other 
sitters came into the room 
within a very short time. 
Nobody spoke to the 

O medium. I sat down be¬ 
side her on a sofa, with 
the telephone close by 

KIO. 2,-Portion Of the wript 011 the mantel-piece, and 
written by Mrs. 'Sary* pencil and paper handy. 

M^aOmllw away ftom in bright white light. Soon 
ttefot", tl (Margery said ahe wished 
to one-fourth natural #iee.) to write, and I handed her 
the paper and pencil. She 
wrote the two sheets reproduced in Fig. 1. We then 
produced all the numbers, drawings, and magazine 
pieties which Walter had handed to me during the 
seance, and found that they corresponded exactly 
with what Margery had written. The 4 8 ’ was my 
number ; ‘ Heaven s special number * was the ‘ 6 * ; 
arid the other two from Evans’s calendar were * 13 * 
and 4 4/ 

We did not fully understand the allusion in 
Margery s writing about the double drawing until 
about ten minutes later, when I took a trunk call on 
the telephone and found it was from Mrs. Litzel- 
mann at Ogunquit. She dictated her results 

a 

jjthJ 

oDate Selections 


INSTRUMENTS 

Satisfaction 


Kiu. 8.—Four at the magazine pieces torn out by * Walter * during 
the first stance. 
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through the telephone to Mr. Evans, and also posted 
them, signed by all her circle of sitters, the following 
day. Though not bo fully accurate as Margery’s, 
it will be seen from Fig. 2 that she had some re¬ 
markable successes, getting three out of the four 
numbers, and also reproducing the very drawing, 
which ‘ Walter * and Margery both commented on, 
as a square alongside a circle instead of a circle 
inside a square. 

It does not seem necessary here to reproduce the 
calendar numbers or Mr. Evans’s drawings, but 
Fig, 3 shows the four most striking of the magazine 
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selections, which should bo carefully compared with 
Margery’s writings. 

The remark, written by Margery, that “ John 
Evans met his girl on the Ocean,” refers to the fact 
that he had become engaged on the voyage across 
the Pacific the previous month. This fact was not 
known to anybody in Boston. 

In case anybody should direct attention to the 
fact that Dr. Crandon had control of his wife’s right 
hand and leg during this seance, I must mention 
that, two evenings later, I replaced Dr. Crandon by 
a stranger, Oapt. Fife. Under these conditions, 
equally good results were obtained. 

This article cannot be extended to discuss the 
results. It seems to rue that they speak for 
themselves. 

Supernormal Production of Thumb-Prints. 
Stance held at Dr. Mark Richardson’s house, 117 
Lake Avenue, Newton Centre, Boston, Mass., 
eight miles from Dr. Crandon’s house, 9.30 to 
10.15 r.M., June 1, 1928. 

Preparation .—The venue was changed in order 
to eliminate possible charges of fraud connected 
with apparatus or fittings in the Crandon’s stance 
room. Dr. Crandon also agreed to my desire for 
a seance at which he and all the usual members of 
his circle should be absent. The only other sitter 
besides myself was Capt. Fife, the finger-print 
expert of the IJ.S. Navy Yard. 

I took an unopened box of the dark-red dental wax 
called * Kerr,’ opened it myself, counted eight pieces 
inside, took out three and gave them to Mr. Evans, 
and kept five myself. Each piece was then marked 
secretly oil the back by us, a number given to it, and 
a piece broken off from the side. The eight smaller 
pieces were placed in a box, for purposes of verifying 
the counterparts later. The eight larger portions 
were placed in the original box and carried out to 
Dr. Richardson’s house in my pocket. 

The room selected for the stance was a Bmall 
annex of a larger room, only opening from the latter 
by a door, and with a high barred window. In this 
room we arranged a small table, three chairs, and a 
red shade over the electric light. No cabinet or 
gramophone. For the purpose of making thumb¬ 
prints, a kettle of hot water had to be provided, 
also a jug of cold water, a folded cloth, and two 
dishes. The procedure is to pour hot water into one 
dish until the temperature is about 140° F., the 
cloth being placed in the dish of water. The plate 
of ‘ Kerr ’ is then placed on the cloth under the hot 
water until it is sufficiently soft, when the cloth is 
drawn out on to the table. One can then press 
one’s thumbs into the wax, which sticks tightly to 
them until it is quite cooled down. 

With only the medium, Capt, Fife, and myself 
present, Mr. Evans guarding the door outside, and 
with red light frequently turned on to verify the 
position of the pieces of 1 Kerr,’ to remove each one 
from the oold water when Walter reported it done, 
or to put in a new piece into the hot water when he 
asked for it, we had a most extraordinarily quick 
and accurate performance by 1 Walter ’ of the 
technique of making thumb-prints. In taking 
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Margery’s, Capt. Fife's, and my own thumb-prints, 
which i did in bright light within a few minutes of 
the end of the stance, considerable difficulties were 
met with, especially owing to the wax melting too 
much if the water were too hot, and sticking closely 
to the thumb until the wator was quite cool. I 
timed Capt. Fife, a finger¬ 
print expert, taking one of 
his own thumb-prints, and 
it took him ten minutes. 

‘ Walter 9 did seven good 
prints in the dark in about 
half-an-hour, remarking, en 
passant , that it was easy for 
him, as he carried his cold 
about with him/’ 

The procedure for each 
thumb-print was as follows : 
When the hot water had 
been poured into the dish 
by Capt. Fife, and the cloth 
suitably arranged in it (the 
medium being asleep and 
with her two hands and legs fully controlled bv us), 
the red light was turned out by myself. ‘ Walter ’ 
would wait until the water had cooled to the re¬ 
quisite temperature, and would then ask me to put 
a cake of * Kerr ’ into the dish. When 1 had done 
this, we could hear movements in the water, and 
soon the cloth would be dragged out of the dish and 
the * Kerr ’ removed to the cold water. ‘ Walter 9 
would then tell me to put the light up, and 1 would 
take the ' Kerr 9 out of the dish, examine it, note the 
presence of a thumb-print, put it aside into my 
box, and get ready for another. 

By inadvertently failing to follow Walter’s 
directions, 1 twice caused him to talk in bright red 
light. On one occasion ho 
said “No/' in a loud voice, 
as T was about to put some 
‘Kerr’ into the dish. On 
the second occasion, while 1 
was looking straight at the 
medium, he said, 1 k Go ahead, 
put it in,” T noted that 
neither the medium's lips 
nor her larynx moved at all. 

When doing the fourth 
print. * Walter ’ said that it 
would prbve to be a mirror- 
imogeof his ordinary thumb¬ 
print. This wo verified as 
correct later. 

During the seance 1 was 
frequently touched and stroked by * Walter’s ’ 
teleplostjc terminal, and water was several times 
sprinkled over me. 

An examination of the prints showed that there 
were seven clear right thumb-prints in all, tw'O of 
them taring on No. 6, No. 4 differed from the rest, 
and a later examination showed that it was a posi¬ 
tive mirror - image. 2 All the rest were negative. 



Fig. 5.- -C« pi ft in Fife’s right 
thumb- |»ri tit. 



Kid. 4. --Margery’s (Mrs. 
Criimlon'fO right thumb¬ 
print. 


• A tuynlw luinrrwluii I* t.lio mini.' *» would l«< obtained bv urcMing 
» normul Imnmt. thumb on w»s. \ poiitim I. tin' «ame a. tlio actual 
pattern on th« thumb Itself. It. J. T. 
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All seven belonged to the same thumb and were 
markedly different from the thumb-prints of 
Margery, Fife, and myself. The next evening I 
took the thumb-prints of all the usual circle of 
sitters, including Dr. Orandon, and these also were 
found to differ from 4 Walter’s.’ A comparison of 
the 1 Walter ’ thumb-print with a portion of the 
ulnar area of his actual thumb-print made during 
life, and found on his razor (used on the morning of 
the fatal accident in 1912), has been made possible 
through the fact that his old mother, who is still 
alive but very infirm, had preserved this and other 
treasures untouched since the day of the tragedy. 
The ulnar area of the prints obtained supernormally 
agrees exactly with that on the handle of the 
razor. 

The eight smaller pieces of * Kerr ’ were then pro¬ 
duced by me, and six of them were easily fitted to 
the six retrieved from the cold water in the stance. 
The secret marks, numbers, etc., were also verified, 
though some of them were 
more or less obliterated 
through flowing of the wax 
in the hot water. 

1 should like to sum¬ 
marise the results of the 
above two stances as 
follow’s : 

The personality of 4 Wal¬ 
ter ’ is shown to be indepen¬ 
dent of that of the medium 
by the possession of a dis¬ 
tinct, masculine voice and 
strong whistling powers, 
these never proceeding 
from the mouth or larynx 
of the medium ; by his 
alert mental powers, tend¬ 
ency to impatience and the use of swear words, 
by a marked sense of humour, a Canadian accent, 
and many other qualities which cannot fail to pro¬ 
duce in a sitter the definite feeling that he is dealing 
with an independent personality. Besides this, 
4 Walter ’ show’s that he has the power of smell, 
can see in the dark, can handle delicate objects and 
place them accurately in the dark without doing 
any damage. He can select and cognise objects 
not known to any living person in the world, thus 
proving that he does not depend on telepathy 
or knowledge stored up in any person's subcon¬ 
scious mind. He can hypnotically influence the 
medium fro write down his selected results, and 
can also influence mediums sitting at a great 
distance to do the same. Finally, lie can produce 
his thumb-prints in dental wax in the dark more 
quickly than an ordinary man can do them in the 
light. 

Experiments closely similar to the above are 
now being done twice a week regularly by k Walter/ 
and it is therefore within the power of any man who 
wishes to do so to verify the phenomena stated in this 
article. My own conclusion is that Waiter Stinson, 
who died in 1912, has fully proved in a scientific 
manner his claim that his personality has survived 
physical death. 
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The Glasgow Meeting of the British Association. 

Local Arrangements. 


rpHE preliminary organisation of the British 
JL Association’s impending visit to Glasgow is 
being greatly facilitated by the very unusual 
circumstance that two out of the three local 
officials—Prof. Magnus McLean and Sir John S. 
Samuel—held office at the last meeting of the 
Association in Glasgow twenty-seven years ago : 
Sir John Samuel was indeed acting secretary then 
as he is now. 

An outstanding feature of the last Glasgow 
meeting was the excellent and comprehensive 
handbook in three volumes prepared in connexion 
with it, and still in use, so far at least as its bio- 
logioal sections are concerned, as a standard work 
of reference. The possibility of anything on a 
similar scale for this year was unfortunately ruled 
out by the greatly increased cost of book production, 
but a handbook on a small scale, composed of 
lightly written articles on local topics likely to be 
of interest to scientific visitors, has been prepared 
under the editorship of Prof. Graham Kerr, and 
will be distributed to members at the commence¬ 
ment of the meeting along with topographical and 
geological maps of the district. 

In one respect, namely, as a centre for excursions, 
Glasgow^ is probably without a serious rival 
amongst all the cities in w'hich the British Associa¬ 
tion holds its meetings, and the visitor who has 
only the Saturday available may find himself 
seriously embarrassed by the richness of choice 
before him. A detailed programme of excursions 
has been prepared, and prospective at tenders at 
the Glasgow meeting will do well to peruse this as 
soon as it is received and to take the precaution 
of indicating at once to the local secretaries their 
order of preference as between the various ex¬ 
cursions. This will facilitate the organisation of 
the various parties, which are for the most part 
limited to a certain number. 

Another outstanding attraction of the Glasgow 
meeting will be the opportunity it affords of paying 
visits of inspection to industrial concerns on a 
large scale, such as shipyards, engineering works, 
iron and steel W’orks, printing works, biscuit 
factories, etc;., the owners of many of which have 
kindly offered facilities for viewing their works. 
To liie scientific visitor it is of remarkable interest 
to witness the workings of, say, a modern biscuit 
factory : in the multiplicity and specialisation of 
its parts, all functioning in smooth co-operation 
with one another, it irresistibly recalls to his 
mind the impression of a highly evolved living 
organism, 

Glasgow is a city of wide distances, and although 
the official business of the Association will be 
concentrated in an unusually small area, visits to 
works and other sights will involve a considerable 
amount of travelling. The free transport granted 
by the Corporation upon their trams, buses, and 
subway will consequently be much appreciated; 
for river transport—to make it possible to view' 
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the harbour of Glasgow' w ith its fringe of shipyards 
—the Clyde Trustees have arranged that one or 
other of their vessels ('omet and Clyde shall leave 
the Broomielaw at 2.30 on most days during the 
meeting, for a two-hour voyage of inspection. 

In the Queen’s Dock on Sunday, Monday, and 
Tuesday, Sept. 9, 10, and 11, the Scottish Fishery 
Board’s research vessel Explorer will be open for 
inspection by members of the Association interested 
in oceanography or marine biology. 

As befits the city the ancient motto of which 
reads, “ Let Glasgow ilourish by the Preaching of 
the Word,” there will he ample opportunities open 
to the churchgoer on Sunday, Sept. 0. The 
official sermon will be preached by l)r. MacLean 
Watt, minister of Glasgow, in the ancient (Cathedral 
Church of St. Mungo. At St. Mary’s Cathedral a 
large congregation will doubtless be attracted by 
Father Waggett, w hile in numerous other clunches 
belonging to different denominations the sermon 
will relate more or* less directly to the British 
Association and its work. 

The daily interval between the afternoon session 
of the various sections and the evening functions 
is being taken advantage of by various public 
bodies for providing hospitality in the form of 
h At Homes.’ Amongst these are the Royal 
Technical College, where visitors will have the 
opportunity of inspecting one of the most important 
establishments in Britain devoted to technical 
education ; the great Training College at Jordunhill 
with its magnificent buildings and grounds ; the 
Roman Catholic Training College, Dow'anhilJ, 
conducted by the Sisters of Notre Dame, and of 
high repute alike for its efficiency and for the 
quality of its research output ; the College of 
Domestic Science ; the Royal Faculty of Physicians 
and Surgeons ; the Institution of Engineers and 
Shipbuilders : and the Trades House—an ancient 
incorporation which does noble work behind the 
scenes in secretly extending help to tho less 
fortunate. 

A large proportion of the well-to-do citizens of 
Glasgow' are away from home during early Sep¬ 
tember, and this is likely to be a limiting factor 
as regards private hospitality, but of more public 
hospitality there will be much. Glasgow has a 
number of admirable' clubs, and the majority of 
these are generously admitting non - resident 
members of the British Association as honorary 
members for the period of the meeting, and the 
same applies to numerous golf clubs in the 
neighbourhood. 

The importance should again be emphasised of 
members who propose to attend the Glasgow 
meeting sending in their names at once if they 
have not already done so, alike as a help to 
those who are organising the meeting and as a 
precautionary measure against finding themselves 
crowded out from excursions or other functions 
which they may desire to attend. 




248 


NATURE 


[August 18, 1928 


Obituary. 


I)k. Finn Malmgren. 

R. FINN MALMGREN, who, after the wreck 
of the airship/ta/ia in the Polar regions in May, 
lost his life in a brave effort to cross the ice on foot 
with two companions to North-East Land, Spits- 
Imrgen, was a Swedish meteorologist of consider¬ 
able achievement and great promise. Educated at 
Upsala University, he became assistant to Prof. 
Ham berg at the high altitude observatory at 
Portetjakko, whence he returned to Upsala to 
work at the meteorological observatory. Later 
he served at Fettersson’s Hydrographic Institute 
at Bor no. 

l)r. Malmgren’s first polar experience commenced 
in 1922, when he became assistant scientist under 
Dr. Sverdrup in Amundson’s expedition in the 
Maud during the two years’ drift in the polar ice. 
Returning to civilisation in 1925, Dr. Malmgren 
was soon engaged again in polar work, for he was 
one of the small body of men which crossed the 
north pole in the airship Norge during the Amundsen - 
E Us worth expedition from Rome to Alaska in 1926. 
This year he responded yet again to the call of the 
polar regions, when, on the invitation of General 
Nobile, lie became meteorologist on board the 
airship Italia , in which Nobile intended to carry 
out flights over the polar basin for scientific 
purposes from a base at King's Bay, Spitsbergen. 
After flying from Milan to Spitsbergen, two flights 
were carried out in the direction of Nicholas II. 
Land, and it was during the return from the 
north pole on the third flight that the accident 
happened to the airship which led to Dr. Malmgren’s 
tragic end, at the early age of 32 years. The 
airship had, however, reached the pole, and Dr. 
Malmgren was therefore one of the few men who 
have been there twice. 

Of Dr. Malmgren's contributions to scientific 
literature, perhaps that best known is the work 
summarising his observations of humidity and hoar 
frost in the Maud , for which special instruments 
were devised in view of the small water content 
of the air at the low' temperatures experienced. 

Dr. Malmgren was not unknown personally in 
England, for during the call of the Norge at Pulham 
on Tier way to the north polo an opportunity was 
afforded of appreciating his vivid personality. In 
the meteorological office at Pulham many interesting 
discussions took place, especially those relatingtothe 
weather conditions for the next stage of the flight. 

Dr. Malmgren’s death is to be deplored, not 
solely on account of his promise of brilliant 
scientific work in the future, but because much of 


his extensive scientific experience of the polar 
regions must now go unrecorded. M, A. G. 


Mr. Frank Castle. 

The death of Mr. Frank Castle on Aug. 4, at 
seventy-one years of age, will be regretted by a 
wide circle of friends and by thousands of artisan 
students who have profited by the courses of 
instruction in his text-books of practical mathe¬ 
matics and related subjects. Mr. Castle was bom 
at Dewsbury, Yorkshire, and served his apprentice¬ 
ship with a firm of engineers and tool-makers there. 
After working at his trade and introducing several 
improvements in grinding machinery, he became in 
1883 an assistant in the mechanics and mathe¬ 
matics division of what is now the Royal College of 
Science, South Kensington, and he occupied that 
position for twenty-six years. Hundreds of students 
who passed through the College during that period 
will remember his retiring nature and are grateful 
for the assistance ho was over ready to afford them 
on either the mechanical or the mathematical side 
of their work. When Prof. John Perry, who was 
appointed professor of mathematics and mechanics 
at the College in 1896, was carrying on there his 
campaign for the teaching of everyday or practical 
mathematics, Mr. Castle became an enthusiastic 
exponent of the reform, and in quick succession 
produced his " Practical Mathematics for Technical 
Students” (1899), “ Practical Mathematics for 
Beginners ” (1901), and “ A Manual of Practical 
Mathematics ” (1903), all of which became standard 
text-books and remain so even now. He was the 
author also of " Machine Construction and Draw¬ 
ing,” “ A Manual of Machine Design,” and several 
useful books of mathematical tables. His success 
as an author and a teacher was due to his early 
workshop training and an instinctive appreciation 
of the difficulties of elementary students. He was 
for many years lecturer in mathematics at the 
Morley College, London, and at the time of his 
death was lecturer in practical mathematics, 
machine construction and drawing, building con¬ 
struction and applied mechanics at the Municipal 
Technical Institute, Eastbourne. 


We much regret to announce the death on 
Aug. 12, at sixty-eight years of age, of Dr. Charles 
Chree, F.R.S., superintendent of the Kew Ob¬ 
servatory from 1893 to 1925 and a leading authority 
upon terrestrial magnetism, atmospheric electricity, 
and related subjects. 



News and Views. 


The bicentenary of the birth of the great navigator 
Captain James Cook is to be celebrated in the 
Cleveland district of Yorkshire on Sept. 8 and 9. 
Cook was bom in the village of Marton, Yorkshire, on 
Oct. 27, 1728, and though as a boy he was apprenticed 
to a haberdasher near Whitby, he gained his first 
experience at sea in a Whitby collier. At the age 
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of 27 he joined the Navy as a volunteer, and as such 
soon attracted attention. He was present at the 
capture of Quebec, surveyed the St. Lawrence from 
Quebec to the sea, and was made marine surveyor 
of Newfoundland and Labrador. His three great 
voyages of exploration occupied the years 1768- 
1771, 1772-75, and 1770-79, The primary object 
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of the first was to observe the transit of Venus 
of 1769 at Tahiti; that of the second to discover 
the boundaries of the lands of the Antarctic ; 
that of the third to discover a passage from 
the North Pacific to the North Atlantic. His 
work not only added immensely to geographical 
knowledge, but it whetted the public appetite for 
further discoveries. He did more than any other 
explorer to extend our knowledge of the Pacific and 
the Southern Ocean, and an interesting feature of 
the forthcoming celebrations will be the presence 
of the High Commissioners of New Zealand and 
Australia. 

On July 29, M. Herriot, Minister of Education, 
unveiled at Lyons a monument to Chardonnet, the 
inventor of artificial silk, who, he said, was worthy 
to rank between Fasten r and Bert helot, and had 
deserved well as a savant and a philanthropist. 
Chardonnet’s invention was the result of a long and 
laborious research carried out at his laboratory at 
Besangon. Born on May 1, 1839, Comte Hilaire de 
Chardonnet received his scientific training in the 
fit! ole Poly technique. He then travelled abroad, 
and after settling down strove for many years to 
realise Reaumur’s suggestion that silk might be 
made artificially. It was on May 12, 1884. he took 
out his first patent “ Snr line matidre textile ortifioielle 
ressemblant a la aoie,” and by so doing took the 
decisive step towards the creation of an entirely 
now textile industry. The result of his work was 
made known in 1889 ; in the Paris Exhibition of 
that year ho exhibited specimens of his material, 
with the result that money was found for croc ting a 
* Chardonnet Silk 1 factory at Bosun von. Chardonnet 
died at Rome in 1924. 

Various references have been made in the tech¬ 
nical press to the fact that it is just fifty years since 
Sidney Gilchrist Thomas and his cousin Percy 
Gilchrist brought to a successful issue their experi¬ 
ments on the elimination of phosphorus from mild 
steel, and thus laid the foundation of the basic steel 
industry. In 1878 all steel, whether produced in the 
Bessemer converter or the open hearth furnace, was 
acid steel, the world’s output being about 2J million 
tons. During 1927 the world’s production of steel 
ingots and castings was about 99 million tons, and 
this enormous increase is largely due to the basic 
steel manufacture, more than 84 per cent of the total 
being basic steel. Thomas was led to his researches 
by a remark of a lecturer at Birkbeck College, and 
his experiments were made while he was still a clerk 
in a Stepney Police Court. He began studying the 
problem of the dephosphorisation of pig-iron in 1870 
at the age of 20, Eight years later lie announced his 
suooess at the Iron and Steel Institute. Seven years 
afterwards, while Still under 35 years of age, but 
regarded as “ the most promising light of the steel 
world/’ he died in Paris and was buried in Passy 
Cemetery. 

In recent years all the world has become interested 
in tales which illustrate certain mental traits of .the 
Aberdonian; many of these stories, it is alleged, 

No, 3068, Vol. 122] 


emanate from the city of Aberdeen itself. However 
this may be, it is quite clear from a paper which 
Dr. James Ritchie, of the Royal Scottish TVftiseum, 
himself a distinguished native of Aberdeenshire, 
contributes to the Aberdeen University Review of 
July, on “The Genius of the Aberdonian,” that 
the native of the North-East of Scot lard has other 
gifts than those of parsimony. Havelock Ellis, in 
his “ Study of British Genius,” found that Scotland 
produced an unfair share, and that among Scottish 
counties, Aberdeenshire came out almost at the 
top of his list. Dr. Ritchie cools this compliment 
by pointing out that if its former population is taken 
into account, Abordeenshire sinks to the tenth 
position, but “still stands far above the average 
of Scotland’s production of genius.” What is the 
characteristic mentality associated with the genius 
of the North-East ? Dr. Ritchie asks. His answer is : 
“It is a bent for minute, detailed work ; for accuracy 
in small things. And having laid this sound founda¬ 
tion, it exhibits itself in the logical piling up of 
premises and the deduction of laboriously won 
conclusions. Lofty imagination is foreign to the 
nature of the North-East.” 

There are traits which lm-ve been traditionally 
ascribed to the Gorman men of science. It is a 
remarkable fact that in the second millennium before 
Christ, a 1 boakor ’ people, a peculiar breed of round- 
headed folk, of short stature, began to settle in the 
north-east corner of Scotland. All the evidence 
at present at. our disposal leads us to trace these 
people to a home in a part of Europe which is now' 
held by a Gorman-speaking population. There is 
much to be said for the thesis maintained by Dr. 
Ritchie that the modern A herd cm i an owes much 
of his mental outfit to these ‘ beaker ’ ancestors. 
Whether I)r. Ritchie owes liis lucidity of statement 
and oharm of style to his beaker ancestry or to his 
University, is a moot {joint ; they are certainly not 
Germanic. 

The reports of the council and of the director (Mr. 
J. F, Marshall) of the British Mosquito Control In¬ 
stitute, Hayling Island, Hampshire, record the con¬ 
tinued development of the work. Advice has been 
sought at the Institute by correspondents from more 
than five hundred localities in Great Britain, and at 
the request of local health authorities or of private 
individuals a number of localities have boon visited by 
the director or by his assistant and appropriate control 
measures suggested, which in every case have been 
followed by satisfactory results. Reference may bo 
made to the following educational work—instructional 
courses for two or three days in laboratory and field 
work have been arranged to begin on the first Tuesday 
of each month; a handbook on “ The Principles and 
Practice of Mosquito Control ” was issued in June 1927 ; 
a series of fifty-three lantern Hlidos (obtainable from 
Messrs. Newton, Museum Street, W.C.l) 1ms been 
prepared to illustrate the various species of British 
mosquitoes and the methods employed in their control; 
and sets of microscopic slides (about 1*. fid. each at 
the Institute) made to show the life-history of the 
different species of mosquitoes. In September 1927 
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the utiiff investigated a Herious mosquito annoyance 
in a Ncfltfh London suburb and found it to be due 
to ,'WSH*vfxanH % a species which,'though common 
in many parts of the world, is very rare in Britain, 
for only about a dozen specimens had previously been 
found. The council {joints out that the Institute is 
the only existing institution entirely devoted to 
mosquito control research and that it affords the only 
opportunity available in Great Britain for tho practical 
study of a mosquito control scheme in actual and 
continuous operation. The council records its high 
appreciation, of the devoted services rendered by the 
director and adds that lie continues to boar the chief 
cost of the Institute. It is to bo hoped that sub¬ 
scriptions from those interested, and grants from 
scientific or other public bodies, will be forthcoming 
so that the Institute may approach a more satisfactory, 
self 'Supporting position. 

It is announced that the exhibition of last season’s 
finds at I r r at the British Museum is to remain open 
until a late date in the autumn. This is a welcome 
addition to the facilities which have been afforded the 
public to view one of the most remarkable collections 
of objects which have yet been brought from Mesopo¬ 
tamia or perhaps from any area of archaeological ex¬ 
ploration at one time, it places beyond question the 
artistic and technical pre-eminence of Mesopotamia at 
as early a date as 3000 u.c. In this connexion it may 
bo noted that although Dr. Hall’s lecture on Ur before 
the Royal Society of Arts, which is printed in the 
issue of the Society’s Journal for July 27, was a survey 
-of past work which did not attempt to throw fresh 
light or> the results, one or tw f o interesting points 
-emerged both in the lecture itself and in the discussion 
which followed and is reported with the lecture. Mr. 
J. W. Wilson, formerly Diroctor of Public Works and 
Antiquities in Iraq, pointed out tho value of the ex¬ 
plorations for tho history of architecture : Babylonia 
shows evidence of early town planning ; while the 
history of the brick can bo followed from its earliest 
beginning as an unbaked lump of natural clay. He 
himself as officer in charge of public works hacl been 
responsible for the making of bricks, hut for some reason 
he had not been able to ascertain, whether owning to 
Home change in the nature of the soil, or the loss of 
some secret process which the ancient brickmakers 
possessed, he hud been unable, even with the assistance 
of modern machinery, to manufacture a brick which 
««qiinl)ed that of Hammurabi or Nebuchadnezzar. 

Dh. Hall gives some interesting figures relating to 
the eost of the work in Mesopotamia. His own w T ork 
of excavation in 1919, which turned out to be more 
than a preliminary recognizance, cost £600. The 
expenses of a good season’s w'ork to-day are not less 
than £1000. The charges for the w'ork being carried 
on at present are borne equally by the British Museum 
and the University Museum of Philadelphia. The 
British Museum, which has other calls upon it, is 
strictly limited in the amount which it can place at the 
disposal of the Ur expedition without assistance from 
the public. It will be remembered that last year Mr. 
Woolley hod to (dose down for lack of funds when he 
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had barely touched one of the most interesting and 
important finds of the wdiole of the work yet carried 
out. Material of priceless value, as was shown by the 
first turn of the spade in the next season, was exposed 
to the risk of plunder for months. This in itself 
should be enough to convince the public of the de¬ 
sirability of supplementing the Museum’s funds in 
carrying on what Dr. Hall characterises as “ the most 
important archaeological investigation in the world 
at the moment.” 

An exliibition ease to illustrate the fluorescenoe 
of minerals (and some other substances) in ultra¬ 
violet rayn has been fitted up near the entrance 
to the Mineral Gallery in the Natural History 
Museum at South Kensington. This is probably the 
first public exhibit of the kind, and during the 
August Bank Holiday week it attracted thousands of 
visitors. Marvellous changes in colour effects are 
produced by simply pressing a button outside the 
case. The specimens are first seen in ordinary light 
with insido electric lighting (‘linolight’). When 
the button of the tw r o-w r ay switch is pressed, this 
changes over to ultra-violet rays, which are produced 
by a Hanovia ‘ artificial Htmlight ’ mercury-vapour 
lamp fitted with a dark screen to cut out all tho 
visible light rays, allowing only the dark ultra-violet 
to fall on the specimens. Large groups of fluorspar 
crystals shine up wdth a wonderful bluish-violet glow, 
willomito and autunite with a brilliant green, black 
zinc-blende with a golden yellow, and white calcite 
with a rose-red. When the spring-switch is released 
this fairyland of glowing colours suddenly vanishes. 
In the at!joining wall-cases a display has been made 
with a series of large specimens of well-crystallised 
spar, from the Snailbeaoh mine in Shropshire, recently 
bequeathed to riie Museum by the late manager of 
the mine. The largest slab measures 5 4 x 3$ feet, 
and weighs over 8 4 owt. With inside oleetrio lighting 
(‘linolight’) and a dark grey background a striking 
effect has been obtained. A description of this new 
exhibit appears in the Natural. History Magazine 
for July. 

In the Times of Aug. 7 is an account of tho 
nomadic companies of market gardeners of Bulgaria 
which is of considerable interest to geographers and 
economists. These gardeners live in Timovo and 
the adjacent areas in tho rolling country lying 
between the Balkan Hills and the Danube, where 
there is a long tradition of efficient practice in market 
gardening. As, however, the district is too thickly 
populated for the volume of local agriculture, it is 
the oustom for small bands of twelve to fifteen to 
migrate for tho season to less densely occupied land 
in Rumania, Russia, Turkey, Serbia, and elsewhere. 
Hiring land, they prepare the ground and raise a 
crop, of which they dispose in the market which 
they had in view in choosing their land, at a con¬ 
siderable profit to themselves. Even among the 
more primitive peoples, agriculture is normally a 
sedentary occupation, unless it is combined with 
the pastoral life and a seasonal migration as among 
some of tho peoples of the mountainous areas of 
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Asia Minor. Something analogous to the Bulgarian 
practioe occurs among peasant populations, for 
instance, Ireland and Brittany, who leave their own 
country to seek employment in the harvest elsewhere. 
This, however, is merely a special, if not too common, 
instance of the mobility of labour, whereas the 
extension of the principle of mobility in agriculture 
in search of suitable ground to such a degree as to 
justify the term 1 migratory ’ in the Bulgarian 
instance is probably unique. 

In an article entitled “ Chaucer’s Physician and 
his Forbears 51 in the current number of the Nineteenth 
Century, Dr. H. H. Bashford deals with the physician 
who figures in the prologue to the “ Canterbury 
Tales ” and his predecessors, particularly Gilbert tho 
Englishman and John of Gaddesden. Chaucer’s 
physician, though apparently of an avaricious dis¬ 
position, is described as ‘ a verroy parfit praotisour ’ and 
well versed in old medioal lore. Although Bald’s 
Anglo-Saxon “ Leech Book,” the earliest medical 
treatise composed in Great Britain, was written soon 
after the death of Alfred the Great, no groat figure 
emerged from Anglo-Saxon medicine, and Gilbert, 
who was bom about a hundred years after the battle 
of Hastings, was the first Englishman to acquire a 
European reputation as a physician. After study at 
Salerno, Montpellier, where he is said to have been 
chancellor, and Paris, he returned to England, whore 
lie acquired fame by his “ Compendium ” or “ Lauroa 
Medicime,” which oovered the whole field of medicine 
and contained a certain amount of original observa¬ 
tion and research. He was the first, for example, to 
recognise t he contagious nature of small-pox, and also 
emphasised the importance of surgical treatment for 
cancer and of a fruit diet for sea travellers. John 
of Gaddesden, who was horn in 1280, fifty years 
after Gilbert’s death, studied at Oxford, which 
since the time of Gilbert had possessed a medical school, 
and settled iri London, w here he composed his treatise 
entitled “ Rosa Modicina?,” which rapidly obtained a 
great success. He became court physician, in which 
capacity he cured one of the royal family of small-pox 
by the first application of rod light treatment, resusci¬ 
tated centuries later. It is noteworthy that both 
these physicians had a belief in magic. Gilbert, for 
oxample, included in his treatiso an impressive list of 
legendary antidotes, while John of Gaddesden, like 
his successors for many subsequent centuries, had a 
firm belief in the efficacy of the royal touch. 

A beet-sugar factory has recently been found 
polluting the River Barrow at Carlow and foul¬ 
ing the machinery of a local miller, who is entitled 
under his lease to a supply of uncontaininated river 
water. The case is of interest to readers of Nature, 
as it is the first time, in Ireland at any rate, that a 
biological, as distinct from a chemical, analysis has 
been accepted in a court of law as evidence of pollution. 
Dr. T. Johnson, of Dublin, found the two indicator 
organisms —Sphmrotilus natans and Lcptomitus lacteus 
in the filter bed, the effluent, and the mill premises. 
They are microscopic fungi living on nitrogenous 
matter, * Lambs* tails * may be used as a common 
name for them, as in mass they look alike. 
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Mr. H. Reuser, of the Koninklijk Nederlandsch 
Meteorologisth Instituut, has forwarded a ;baro grain 
obtained on board the Dutch steamer Safiawfym when 
passing through a typhoon about 400 nautical miles 
east of Luzon. Tho barogram was of the extremely 
sharp ‘ V ’ type usually obtained on such occasions, 
and pressure fell so jnuoh that the pen quickly passed 
off the chart. Readings of a mercurial barometer 
were accordingly mode, and the lowest pressure was 
observed to be 666*1 mm. (886*8 millibars) after 
correction for temperature, gravity, and height above 
sea - level. This reading was checked by several 
persons, and there seems to be no reason for not 
accepting it as correct, in which case the previous 
lowest reading of 918*9 m.b. obtained on Sept. 22, 
1885, at False Point, Orissa, India (Nature, vol. 36, 
p. 344), no longer constitutes a ‘ record ' for tropical 
cyclones. It should, however, bo pointed out, that in 
tornadoes much lower pressures occur, but since a 
severe tornado usually destroys all buildings that lie 
directly in its path, wo have no oxact knowledge os to 
how low pressure may fall. 

In a letter entitled “ Pleoohroic Haloes and the 
Age of the Earth.” Dr. Franz Lotze (Gottingen) 
expresses tho view that, even when we use the deter¬ 
minations of the range of the a-partioles from uranium 
I and uranium 11 recently carried out by G. G. 
Laurence, there still exists a slight discrepancy 
between the theoretical and observed ranges in 
biotite. lie interprets this as indicating a change 
in the medium produced by tho radiation, rather 
than an alteration in the radioactivity of the con¬ 
tained uranium during geological time. The second 
possibility cannot be accepted in the absence of 
unequivocal evidence in its favour, and Dr. Lotze 
feels that his suggestion of an alteration in the cohesion 
properties of the mica (Nature, Jan. 21, 1928, p. 
90) is ample to meet the ease. He considers t hat Prof. 
July's criticism (Nature, Feb. 11, 1928, p. 207) of 
the letter cited is scarcely justifiable in view of the 
uncertainty of the relevant experimental evidence, 
and explains the fact that such anomalies are not 
observed with thorium and emanation haloes as 
being due to the smallness of the effects to be expected, 
as pointed out in his previous letter. I)r. Lotze 
sees confirmation of his own views in the recent work 
of Dr. J. H. J. Poole and of Dr. K. C. Bailey. Chemical 
and physical changes undoubtedly occur in the 
region of the inner haloes, and further work on this 
subject is much to bo desired, so that quantitative 
effects can be predicted, and compart'd with observa¬ 
tional data on the haloes. Such altered minerals 
may be attacked more readily by rock moisture 
and suffer a partial loss of their mineral constituents. 
Finally, Dr. Lotze advocates a thorough investigation 
of the medium in wliicli thorium as well as uranium 
haloes occur, with the object of determining whether 
similar anomalies are to be found in minerals other 
than in biotite. 

Dr. L. de Broglie has accepted tho invitation of the 
British Association to attend the Glasgow meeting as 
a foreign guest and to take part in the discussion in 
Section A on the scattering of electrons from crystals. 
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The Secretary of the Department of Scientific 
and Industrial Research informs us that he under¬ 
stands. from the Spanish Ambassador in London, 
that the National Association of Olivo Growers of 
Spain have extended until Oct. 31, 1928, the period 
for acceptance of entries for the international com¬ 
petition for oil analysis organised by that Association. 
Particulars of the competition will ho found in 
Nature of June 2, p. 880. 

The appointments to scientific and technical 
departments made by the Secretary of State for the 
Colonies during the month of July include two 
agricultural officers, Mt\ A. H. Savile, and Mr. N. V. 
Rouuro, to Tanganyika Territory ; one government 
veterinary surgeon, Mr. .1. F. Timoney, to the Straits 
Settlements, and one veterinary officer, Mr. H. A. 
Hay-Barclay, to the Agricultural Department of 
Kenya; an assistant cotton botanist, Mr. H. R. 
Honking, to I Uganda ; a plant breeder, Mr. E. R. 
Guest, to Iraq ; an entomologist, Mr, R. \V. K. 
Tucker, to Barbados ; and a produce inspector, 
Mr. H. G. Purincy, to the Agricultural Department 
of Nigeria. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned -A full-time 
assistant for the engineering department of the West 
Hartlepool Technical College- The Secretary, Educa¬ 
tion Offices, West Hartlepool (Aug. 20). An assistant 
lecturer in the department of zoology of the University 
of Leeds—The Registrar, The University, Leeds 
(Aug. 27). A woman demonstrator and assistant 
lecturerJn the department of chemistry of the Royal 
Holloway College—The Principal, Royal Holloway 
College, Englefield Green, Surrey (Aug. 30). An air¬ 


craft and angina inspector under the Government of 
India—The Secretary to the Iligh Commissioner for 
India, General Department, 42 Grosvenor-gardena, 
8. W. 1 (Sept. 1). The Maybury (part-time) professor* 
ship of highway engineering at the City and Guilds 
College—The Academic; Registrar,' University of 
London, S.W.7 (Sept. II). A general secretary of the 
Society of Chemical Industry who shall also have the 
position of general manager of the society’s affairs 
—The President, Society of Chemical Industry, 
Central House, Finsbury Square, E.C.2 (Oct. 11). 
A Macleay bacteriologist of the Linnean Sooiety 
of Now Soutli Wales—The Secretary, Linnean Society 
of New South Wales, 10 College Street, Sydney, 
N.S.W. (Nov. 30). A science master, with special 
qualifications in chemistry and qualifications in 
metallurgy desirable, at the Scunthorpe Modern 
School and Technical School-—-H. S. McIntosh, 
14 Wells-street, Scunthorpe, Lines. A petroleum 
chemist for Silvertown Lubricants, Ltd.—The Chief 
Chemist, Silvertown Lubricants Limited, Silvertown, 
K. 10. A lecturer to deal with farm engineering and 
estate management subjects at the Harper Adams 
Agricultural College—The Principal, Harper Adams 
Agricultural College, Newport, Shropshire, A 
junior assistant for a Government establishment— 
The Commandant, Experimental Station, Porton, 
Wilts. A junior chemical assistant in the Labora¬ 
tories of the Research Association of British Flour- 
Millers—The Director of Research, Research Associa¬ 
tion of British Flour-Millers, St, Albans. Two junior 
assistants under the directorate of Ballistios Research 
of the Research Department, Woolwich—The Chief 
Superintendent, Research Department, Woolwich, 
S.K.18, 


Our Astronomical Column. 


The Spectrum or Mira Ceti. —In 1924 the maxi¬ 
mum magnitude reached by Mira was exceptionally 
low, and on that occasion some new bands hitherto 
unknown in stellar spectra were noticed in its spectrum 
by Dr. A. H. Joy. The origin of these bands is 
discussed in the Monthly Notices of the Royal Astro - 
nvmical Society for June by Mr. F. E. Baxandall, who 
attributes them to aluminium oxide. They were 
treated by Dr. Joy as wide, bright lines, and he gave 
the wave-length measurements of their centres. By 
correcting these wave-lengths to the junction of the 
bright and dark regions, Baxandall has produced 
evidence which appears to be conclusive that the 
origin is to be found in aluminium oxide. Some 
enlarged spectra of Mira, accompanied by laboratory 
sf>ectra of aluminium oxide as comparisons, show 
striking agreements of stellar bands with those of 
aluminium. A further examination of other spectra 
of Mira shows that aluminium oxide bands are probably 
normally present, and that all recorded bands other 
than those of titanium oxide may be attributed to 
this source. 

Interstellar Calcium. —The problem of * station¬ 
ary ’ calcium lines in stellar spectra still presents 
difficulties in the way of an adequate explanation ; 
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but the recent work of Dr. Otto Struve has helped 
considerably to reduce these difficulties. In a paper 
in the Astrophusical Journal , vol. 67, p. 363, Dr. 
Struve gives the results of intensity measures of 
non-stellar Ca lines in 2066 stars (mostly of early 
spectral type). He finds that there is a marked 
increase in the intensity of the detached [K] line for 
fainter stars and for earlier spectral types, though 
there is no evidence of any such relation with lumi¬ 
nosity. After a thorough examination of the data for 
possible sources of error, he shows that the intensity 
of the detached Ca lines is a function of the distance. 
This is in accordance with Prof. Eddington's theory 
of a large caloium cloud diffused throughout space 
(as opposed to localised clouds)—a theory which is 
becoming increasingly favoured. In explanation of 
the objection that detached Ca lines have not been 
found in stars of type later than B3, Dr. Struve 
suggests the comparative nearness of most of the 
late-type stars examined and the difficulty of dis¬ 
tinguishing a blend of the true stellar line with the 
detached fine. In the case of Novas, which are usually 
admitted to be of very small parallax and in which 
the radial velocities are so great as to separate these 
two components with ease, the detached Ca has been 
found to be of great strength. 
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Research Items. 


BetM-Phelkt. —The chief work in Palestine of the 
British School of Archaeology in Egypt during the past 
season is described by Sir Flinders Petrie in Ancient 
Egypt for June. The expedition has been at work on 
Tell Fare, 9 miles south of Gerar and 18 miles from 
Gaza. The thickness of the stone walling showed its 
importance. Overlooking the chief water supply on 
the road to Egypt, it became a place of escape from the 
desert and from the Bedawy, as its name signifies. 
Last season's work reached as far as eighteenth-dynasty 
levels. Other levels remain for future excavation. 
The tombs, where most of the digging woe done, go 
back through the Jewish occupation. It was prob¬ 
ably the town of the Pelethites, David's bodyguard. 
The hill is accessible only on the west, where it was 
guarded by a brick wall of fifteen foot thick. The 
bricks are of the date of Ramoses III. Towards the 
south there was a Jewish fort. In the plain to the 
north were the cemeteries. All had boon attacked 
anciently ; but one tomb held a bronze bed of Mosopo- 
tamian tvpe and a silver bowl with a ladle, also of 
silver, of which the handle was a girl swimming. 
Many beads were found, and numerous scarabs in¬ 
dicated the Egyptian connexion. A bronze figure of 
a boar and a calendar board with pegs for thirty days 
wore among the other objects found. Much pottery, 
inoluding painted Philistine ware of the twentieth- 
twchty-first dynasties, was in perfect condition. 

SOLUTKEAN SCULPTURES PROM La ChARENTE. —In 
VAtUhropologie, t. 38, Nos. 1-2, Dr. Henri Martin 
continues his account of his discoveries in the cave in 
the Valley of the Roc in Charente from which were 
obtained the human remains of Chanoelade type which 
lie has recently described (See Nature, June lb, p. 
963). The discovery of several engraved objects had 
led to an expectation of further and more developed 
signs of artistic activity. The investigations of last 
year produced definite evidence previously lacking of 
Solutrean sculpture in relief. A blast brought to light 
on the under part of a mass of rock resting on the 
archaeological floor, some magnificent sculptures in re¬ 
lief of unquestionably Solutrean age, as is shown by 
objects in the hard breccia still adherent to the face of 
the block of stone. Five masses of rock, each with 
sculptures, were removed. On the first was the figure 
of a horse and of one of the Bovidae, the head of the 
latter being missing from the first but found on the 
second stone. Two other pieces of rock carried repre¬ 
sentations of the horse, each of about the size of a dog 
of medium proportions. On the last block were a 
number of sculptures which at first were scarcely dis¬ 
tinguishable owing to adherent matter. On clearing 
the stone it was found to bear a number of carvings. 
These exhibit a number of peculiarities of design and 
technique, such as a clever utilisation of a boss of stone 
to secure the effect of relief, A human figure has a 
muss of hair, in the midst of which nose anti eyes can 
just be discerned. 

Evolution of the Human Foot. —A paper which 
appears in vol. 19 of Contributions to Embryology, 
(Publication No. 389, Carnegie Institution of Washing¬ 
ton, D.C.), has a bearing on man's relationship to 
anthropoid apes. The author, Mr. William L. Straus, 
Jr., of Johns Hopkins University, has made an in¬ 
tensive study of the embryologioal changes under¬ 
gone by the human foot, and finds clear evidence of 
its evolution from one which had been arboreal and 
prehensile. He finds that in the foetus of the third 
month the great toe or hallux is “ highly divergent, 
*nd somewhat opposable," and that the tarsus is 
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short and the phalanges are long, as in all arboreal 
primates. Ho finds that at an early stage of develop¬ 
ment, primates have feet of a common type, and from 
this common typo, specialised forms are produced by 
divergent growth. The foot of the hvman fcotus, 
“ in many if not in most respects, is hot unlike that 
possessed by the adult gorilla, although in some 
points even more primitive than that of the largest 
of tlie anthropoid apes," 

Hensen’s Node and the Origin of the Noto¬ 
chord. —-In an important paper published in vol. 19 
of Contributions to Embryology (Publication No. 380, 
Carnegie Institution of Washington, D.C.), Dr. George 
L. Streeter, Director of the Department of Embryo¬ 
logy, Carnegie Institution of Washington, discusses 
certain fundamental problems relating to the growth 
of the early vertebrate embryo. Ho confirms the 
experimental observation made by the late Dr. 
Richard Assheton in 1896 that the first part of the 
vertebrate body to become differentiated on the em¬ 
bryonic shield iH the mid part of the head, and from 
this initial area of differentiation the process of 
growth proceeds in a backward direction. Cervical, 
dorsal, lumbar, and sacral regions are thus progressively 
intercalated between the cephalic area and the 
anterior end of the primitive streak. He finds it 
advisable to recognise only two primary layers in 
the embryo, the ectoderm and entoderm, applying 
the term ‘ mesoblast * to the middle layer, whion may 
be derived from either or from both of the primary 
layers. Henson’s node, which appears at the anterior 
end of the primitive streak, is a mass of mesoblast of 
ectodermal origin. Dr. Streeter finds that Heusen’s 
node produces the notochord much in the same way 
as a seed produces a stem. The incorporation of the 
notochordal fflato in the roof of the archontoron is a 
secondary phenomenon. 

Lobster Rearing in Norway. —A very interesting 
account of experiments in rearing lobsters is given 
by Mr. Alf Dannovig in his papor entitled “ The 
Rearing of Lobster Larvae at Flodevigon" (Report on 
Norwegian Fisheries and Marine Investigations , vol. 3, 
No. 9 ; 1928). These experiments have l>cen going 
on for some years in the rltwlovig Sea Fish Hatchery, 
and have now given very successful results. The 
following conditions are found to bo obligatory : 
(1) quick renewal of the water, (2) cleanliness, (3) 
suitable food. Berried lobsters are placed in wooden 
boxes divided into compartments on a slight slope, so 
that there is a gentle flow of water from one to the 
other, the larvae being collected in the last compart¬ 
ment with a silk bottom. Before the larva? are 
hatched the lobsters art? fed on fresh fish, and twice 
a week are lifted out and the compartments scrubbed. 
Whilst hatching her eggs the mother puts her hood 
down and tail up, and sets up a curront with her 
pleopods, so that the young are naturally whirled 
away to the surface, where they are caught by the 
current and carried down to the collecting box. For 
rearing, boxes of cement and iron are used, with 
special circulation directed in such a way that the 
water mass will circulate round a horizontal axis 
without forming eddies in the cornel's. The water is 
let out through eel haloid filters. The boxes are 
divided so that there is a spare room for the larva? 
when the main compartments are being cleaned, into 
which they are automatically carried by a special 
current at that time. These are cleaned (scrubbed) 
at least three times a week. The food previously 
given was Cancer jntgurus, but supplies of this crab 
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failing, MytUus cdtdis and boiled egg were tried, but 
without success. Finally, beef liver was given, with 
good results, the larvas being fed every two hours day 
and night. From 160 berried lobsters nearly 200,000 
larvae were collected, out of which 154,455 were used 
for rearing experiments, the rest being liberated when 
hatched or preserved for investigations. Out of those 
used for rearing experiments, 21,290 were reared to 
the fourth (lobsterling) stage, and liberated into the 
sea. In the most successful experiments where liver 
was used as food, 25,110 larvae nave 8087 lobster- 
lings. 

The Identification of British Crahh.- No 
attempt has been made for many years to simplify the 
identification of British crabs, so that shore-collectors 
or workers at marine stations might be able easily and 
rapidly to determine their captures. A key provided 
by Michael Perkins (Scottish Naturalist, 1028, p. '53 
and p. 87) provides by simplo dichotomous characters 
such an aid. It follows the practice adopted by 
Mortensen in his recent work on British echinoderms, 
of including far more than the Bmnhyura which have 
actually been found within the British area. The 
lack of definite boundaries in a sea area and the 
possibility of invasion by individuals belonging to 
species outside but bordering the area, have led the 
author to include all the crabs which have been found 
in the north-east Atlantic from Gibraltar to the Arctic 
Circle. The British species, however, are specially 
indicated. The key, which has been constructed sc> far 
as possible on non-technical lines, should prove a boon 
to the shore naturalist. 

Insects of New York, - Memoir 101 (published 
January 1928) of the Cornell University Agricultural 
Experiment Station is a bulky publication of 1121 
pages devoted to a list of the insects, spiders, and 
certain other allied groups found within the confines 
of New York State, in his introduction Mr. M. D. 
Leonard, the oditor-in-chief, states that the memoir 
is the outcome of a project originated about twelve 
years ago by a committee of specialists, and we may 
add that all concerned in the production of this 
laborious and valuable catalogue must view its 
completion with ovident satisfaction. Dr. W. T. M. 
Forbes contributes a general account of the faunal 
districts of the State and an elaborate map accom¬ 
panies the memoir, which thereby enables the numer¬ 
ous localities quoted to be found. The list comprises 
31 orders, 430 families, 4797 genera, and more than 
16,000 species of insects, Arachnida, Chilopoda, and 
Diplopoda--no less than 15,449 of these species 
being insects. The different sections of the work 
are the result of the onergios of more than 160 
specialists and collectors, and under each speoiea 
the known localities and dates of appearance are 
given wherever possible. In point of view of species 
the Coleoptcra head the list with 4546 representatives, 
Diptera following second with 3615. Some orders 
such as the Thysanoptera, with only 77 species, are 
evidently, as yet, only but little worked out. It 
is difficult to estimate to what degree the list approxi¬ 
mates to the actual number of existing species of 
the various groups dealt with. As is pointed out 
in the introduction, in many parts of the State 
but little collecting has yet been done, and it is not 
unlikely that more intensive observations will increase 
the total by at least 25 per cent. 

West American Species of the Genus Puasian- 
klla. —A review of the West American species of 
the moliuscan genus Phasiandla, derived from a 
large number of sources, is presented by A. M. Strong 
(Proc. Cali/, Acad. Sci Ser. IV, vol. 17). The 
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author summarises the previous literature bearing 
on the subject and describes 11 species, of which one 
is supposed to be new, while one receives a new name. 
There is a plate of illustrations from photographs 
so taken by Dr. G. Dallas Hanna as to represent, 
he says, the true black and white values of the colours 
of the objects, which, alas, is not the same thing as 
a good coloured plate would have been. 

New Oligocenk Mollusca from Mexico. —Mr. 
C\ Wythe Cooke describes a series of fossil mollusca 
from the Alazan Clay at, and near, the type locality 
on Rio Buena Vista in Vora Cruz, Mexico (Bull, U,S . 
Nat. Mua., vol. 73, art. 10). Although the Alazan 
Clay has hitherto been placed in the tipper Eocene, 
the author is convinced from a study of its moliuscan 
fauna that it is of Vicksburg (Oligocene) age and 
doubtless equivalent to the Mint Spring Marl member 
of the Marianna limestone. Brief notes on the 
localities at which the fossils were obtained by Dr. 
T. Way land Vaughan in November 1920, are followed 
by descriptions of 17 new species and one new genus, 
Protonerna: These new forms are figured on two 
clear plates from retouched photographs. 

Atmospheric Potential Gradient. —In No. 38 
of the Geophysical Memoirs of the Meteorological Office 
(1928, London : H.M. Stationery Office, \s, 6 d, net) 
R. A. Watson discusses the “ Electric Potential 
Gradient Measurements at Eskdalemuir, 1913-23,” 
covering a complete sunspot period. The three parts 
of the memoir deal with the method of measurement, 
the potential gradient on quiet days, and the con¬ 
nexion between the wind and the potential gradient. 
In the seoond part it is shown that, contrary to L. A. 
Bauer's conclusion from the first eight years’ data 
from Eskdalemuir, there is no significant indication 
of a connexion between sunspot numbers and the 
departure of the moan potential gradient in any 
month from its eleven-year mean for that month. 
The last part is an attempt to elucidate the close 
but intricate connexion of the potential gradient 
with purely local meteorological events. It is con¬ 
cluded that the gradient depends largely on the wind 
speed, high gradients being generally associated with 
light winds, and conversely ; but though very high 
gradients never coincide with strong winds, low 
gradients sometimes occur with light winds. Special 
coses of this are considered in detail. A theory of 
the connexion between gradient and wind is outlined, 
and it is shown that neighbouring masses of air of 
different history may have very different electrical 
contents ; one can in fact speak of 4 electrical fronts ’ 
in the atmosphere by analogy with cold or polar 
fronts. 

Rockets for Upper Air Exploration. —The 
March issue of L } Astronomic is wholly devoted to an 
exposition by M. R. Esnault-Pelterie of his researches 
on the exploration of the upper atmosphere by means 
of rockets, and on the possibility of inter-planetary 
voyages in the same way. The matter was the subject 
of a lecture on June 8 of last year before the Soci6t6 
Astronomique de France, the president of which, 
General Ferric, contributes a commendatory preface 
to the printed report. The subject, which M. Esnault- 
Pelterie has studied for twenty years, has also been 
independently investigated more recently by Oberth, 
Holunann, Valier, and Goddard ; the latter had in 
mind particularly the projection of a small mass of 
magnesium powder to the moon, and has made 
experiments on the propelling power of various 
explosives. M. Esnault-Pelterie considers the condi¬ 
tions of ejection, both neglecting and taking into 
account the resistance offered by the earth's atmo- 
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sphere. Like Goddard, he conoludes that it is already 
practicable to send exploratory apparatus of small 
mass to heights of some hundreds of kilometres, but 
that it is not at present practicable to ejeot enclosures 
large enough to contain human beings, with nil the 
neoessaries for their existence on a journey outside 
the earth’s region of attraction, together with a 
sufficient supply of the propellant explosive to ensure 
their safe return. One principal difficulty is that fcho 
necessary initial mass is so many times the ‘ useful ’ 
mass ; the ratio is 300-600 for small * useful ’ masses, 
and far greater for habitable projectiles. The power 
required consequently increases with enormous 
rapidity as the useful mass is raised. 


Time Constants ok Branched Circuits.—I n the 
issue of the Faraday Houae Jourrud for the summer 
term, Dr, A. Russell extends the idea of the time 
constant T of a circuit of self inductance L and 
resistance R where T — LjR, to the general case in 
which there are n branches in parallel with self induct¬ 
ances L tp , resistances R p , and mutual inductances L rQ . 
The generalised time constant of the branch p is then 


m __ ^u> , 

p ~n t + ii« 


+ 


p 

K 


and the quantity of electricity prevented by induction 
from passing through the branch p during the growth 
of the current in that branch from zero to its final 
value i?/2(l/ii) is T P E/R P . It will be seen that T v 
may by suitable choice of the resistances be either 
positive, zero, or negative, and that the transient 
current in a branch may be made to reverse, a property 
which may be of use in radio telegraphic circuits. 


Electric Propulsion ok Ships. —In discussing the 
merits of the eleotric drive of the propellers on board 
ship, engineers have usually been content to givt* 
merely the relative efficiencies of the mechanical and 
electrical drive. The mechanical drive being some 
five per cent more efficient than the electrical, it is 
concluded that it is the best to use in all cases. In 
World Power for July, Mr. Regnauld points out that 
many other factors have to be taken into consideration, 
For example, the simplicity with which reversing and 
manoeuvring can be effected in an electrically pro¬ 
pelled ship is a very great advantage. In small craft 
like harbour tugs the entire operation of the propelling 
motors can be controlled from the bridge. This 
eliminates the risk of error and the time lag essential 
when dual control is employed. It is well known that 
in order to obtain the last knot to a vessel’s speed it 
is neoessary almost to double the propelling power. 
As the efficiency falls off rapidly with the load, the 
vessel is only running economically at her maximum 
speed. When electric propulsion is used and there 
are several turbo-alternators, then by shutting down 
some of them the remainder can run at maximum 
efficiency. It is significant that the P. and O. Com¬ 
pany have recently placed an order for a 19,000-ton 
twin-screw passenger liner which will be equipped with 
electrical propelling machinery. The vessel will be 
employed on the London-Bombay mail service, for 
which two distinct speeds are required. From London 
to Marseilles, where the mails are taken on board, the 
speed is 10 knots. From Marseilles to Bombay it is 
18 knots. The use of the electrical drive enables the 
maximum eoonomy in fuel consumption to be ob¬ 
tained at both speeds. Another advantage of elec¬ 
tricity is the superior economy with which the auxiliary 
machinery on board can be operated. On some types 
of ship, such as a refrigerated oargo boat, an oil 
tanker, or a dredger, the auxiliary low! is appreciably 
in excess of that required for the propulsion of the 


No. 3068, Vol. 122] 


ship. In this case the .doubling of the size of the 
electric generators would increase their efficiency. 

Selenium Tetrafluoride. —By the action of 
fluorine on selenium Lebeau (1907) prepared two 
compounds, a gas, SeF fl , and a odourless liquid which 
he considered to be SeF 4 . The composition of this 
liquid was not altogether certain, since it closely 
resembled the oxyfluoride SeOF a , and the mixture 
SeO a H 4HF in some of its properties. Selenium 
tetrafluoride has now been obtained by the inter¬ 
action of selenium tetrachloride and silver fluoride 
and an account of its properties is given in the 
Journal of the. Chemical Society for June by E, B. R. 
Prideaux and C. B. Cox. The tetrafluoride strongly 
attacks glass, but has practically no action on clean 
copper. It reacts directly with silicon and rod phos¬ 
phorus and is completely hydrolysed by water. 

Neoovanine. -The cyanine group of dyes are 
remarkable for their properties as photographic sonsi- 
tisers. The constitutions of fifteen of the sixteen 
typos so far described are known, and in the Journal 
of the, Chemical Society for June, F. M. Hamer gives 
an account of the properties and preparation of the 
remaining one, neocyanine, and suggests a formula 
and the probable mechanism of its formation. Three 
neocyamne dyes have been prepared, and each lias a 
higher melting-point and smaller solubility than the 
corresponding 4:4' carbocyanine kryptocyunine, 
indicating a greater molecular weight. This con¬ 
clusion is further supported by the fact that fcho 
ncocyaninos sensitise further into the red than the 
kryptocyanincs. 

Deterioration of Structures in Sea Water — 
The eighth Interim Report of the Committee of the 
Institution of Civil Engineers on this subject has been 
issued by the Department of Scientific and Industrial 
Research (London : H.M.S.O.). In addition to the 
periodical examinations of immersed specimens, the 
report contains a final examination of the first series 
of specimens of iron and steel exposed at Halifax 
and at Auckland for five years. The scries exposed 
at Plymouth and at Colombo for the same period 
have also been removed, but have not yet been 
reported on. In general, the agreement between 
the Halifax and Auckland series is good. There 
is little difference between wrought iron and mild 
steel, although the appearance of the bars after 
corrosion is, as might be expected, decidedly different, 
the fibrous structure of the wrought iron being 
strongly brought out. Bars which had the mill 
scale produced in manufacture left on the surface 
were found to bo much less pitted than bars which 
had been cleaned, although the loss of weight was 
sometimes lugher and sometimes lower. This foot 
emphasises, as the facts contained in previous reports 
have done, the comparative worthlessness of loss 
of weight tests, observations of the manner of corrosion 
being much more valuable. On the whole,\ the 
attention given to the mechanism of corrosion in 
the report is disappointing. In the light of modern 
knowledge as to the effects of differential aeration 
and other factors, a more scientific study of the 
observations should be possible. Moreover, con¬ 
clusions based on comparisons between single bars 
are rarely trustworthy, the erratic nature of corrosion 
being well known, i'he most interesting fact among 
the observations on timber is the indifference of 
Limnoria , on acoount of the construction of its 
stomach, to arsenical poisons used to impregnate 
the wood, so that a means of defence against this 
destructive organism is still unknown. 



256 


NAT VRE 


[August 18,1928 


The Growth of Vegetable Plankton in the Sea. 


r PHE change# in the plankton and their relationship 
to chemical and physical factors has long been 
a subject of inquiry, which is now being actively 
prosecuted along several lines. At the moment of 
writing, two research vessels on cruises round the 
world are investigating the distribution of manurial 
salts in the ocean waters and their relation to the 
quantity of planktonic life ; the Meteor expedition 
in the South Atlantic has collected numerous data, 
and investigations are in progress on the Norwegian 
(toast, off Heligoland, in the English Channel, and will 
shortly be instituted on the Great Barrier Reef upon 
varying facets of the same question. 

Until recently it was only in isolated cases that 
more than a general relationship has been made out. 


out, to be followed by a succession of further flower¬ 
ings. Each outburst was accompanied by an increase 
in oxygen, a fall in carbon dioxide—lowering the 
hydrogen ion concentration—and a fall in phosphate 
content of the water in the upper Layers. A noticeable 
lag occurs between the commencement of a flowering 
and a fall in phosphate, and was also apparent with 
the changes in oxygen and carbon dioxide content of 
the water. 

It is remarkable that the April outburst dies away 
and a week elapses before the second outburst starts 
in May, although phosphate available for growth 
remained in the upper layers. Again, the paucity of 
diatoms from June 4 until June 29 is not accompanied 
by a complete lack of phosphate. 
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Kjg. 1 . —Diagram of the Diatoms at Clapochlar in U)2fl. 


The work of Marshall and Orr 1 in Loch Striven, on 
the west' coast of Scotland, during 1926 and previous 
years, has afforded a noteworthy addition to our 
knowledge of the physical and chomieal conditions 
which accompany the outbursts of diatom grow th in 
the sea—complementary to the work of Gran and his co- 
workers, and to that of Seroibor, which were proceeding 
at the same time from a similar biological viewpoint. 

Loch Striven lent itself readily to such an in¬ 
vestigation, since it was found, from general surveys, 
that the outbursts of diatoms were similar in kind 
and in time to the outbursts in other positions in the 
Hyde sea area. The water is not polluted by any 
village on the shore, and the land area draining into 
it is only twice the area of the loch itself. The loch 
was visited weekly during 1926, when the diatoms 
occurring at various depths were ascertained, together 
with the phosphate, oxygen, and salt content of the 
water, its temperature and hydrogen ion concentra¬ 
tion, Nitrate and nitrite were always found in the 
water, but the presence of iron oxide in the water, 
washed down from the hills, was thought to vitiate 
the method of nitrate analysis employed. 

The successive growths or ‘ flowerings ’ of diatoms 
is clearly shown in Fig. 1. They commenced near the 
surface, extending into deeper water and then dying 

1 “ T1m» Hclntlon oi tliu Plankton to some Chemical and Physical 
Fact ora in the Clyde Sen Area," by 8. M. Marshall and A. T. Oit. 
Jottr. Marine hivltnjiatf AimeiaHon, vol. 14, pp. 837-868; 1027. 


Provided there was also nitrate available for their 
growth, these intervals indicate that the diatoms 
require some other factor besides light and nutrient 
salts, or possibly that they excrete some substance 
inimical to their future growth, as was suggested 
by Nathansohn in 1909, but for which there is no 
definite evidonce. 

The succession of out bins ts in the loch during 
summer are more numerous than the 1 usual ’ out¬ 
bursts in the open sea, and this is attributed to ver¬ 
tical mixing during the summer months, caused by 
strong winds blowing up or down the loch, and re¬ 
freshing the phosphate-depleted upper water stratum. 

Another point of difference from the open sea is 
that the spring outburst of diatoms has been shown 
to depend largely upon the amount of sunshine in 
the early part of the year in the English Channel and 
near the Isle of Man, whereas in Looh Striven during 
the years investigated it actually occurred latest in 
the year with most early sunshine. 

Dmoflagellates occurred irregularly but were never 
numerous, except in the surface layers during the 
Summer months, appearing and disappearing sud¬ 
denly. They were most numerous near the head of 
the loch and their development was apparently related 
to changes in temperature and dilution with rain¬ 
water. They caused no noticeable change in carbon 
dioxide or oxygen content of the water. 

H. W. H, 


Wool and Wool Fibres. 


IJECENT oeticities of the British Research Asso* 
1 ' oiation for the Woollen and Worsted Industries 
have included a visit by two members of its staff to 
certain of the textile centres of Belgium, France, and 
Germany. The Association has by this means en¬ 
deavoured to secure first-hand information of the 
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scientific work in connexion with wool and wool fibres 
which is being undertaken in those countries. It has 
also sought certain statistical information relating to 
the industry. 

A report recently published by the Association 
gives an account, of the institutions which were 
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vi«M and of the statistics which were obtained. 
The statistical portion of the report would lay no 
ohim to completeness. Similar but more extensive 
ialormation is inoluded in the very useful appendices 
to 4fae Survey of the Textile Industries published by 
f&t Arthur Balfour’s Committee on Industry and 
Trade. Such statistical reports, in view of the some¬ 
what meagre information which has hitherto been avail¬ 
able. are of considerable value to the industry itself. 

The report makes special reference to the work on 
the constitution of cellulose upon which Dr. R. O. 
Herzog and his colleagues are engaged at the Kaiser- 
Wilhehn-Institut fur Faserstoffchemie, Berlin-Dahlein. 
Their work, which is based on the crystalloid theory 
of the structure of the wool fibre, has involved the 
considerable use of X-ray methods. The crystalloid 
theory of the wool fibre is not, of course, now. It 
does, however, provide a useful application of the 
relatively new conception of colloids of definite volume. 
Dr. Herzog gave a complete exposition of this work 
and of his own investigations in this connexion, at the 
spring conference of the Textile Institute, which was 
held in Cologne. A full aocount of the work appears 
in the Journal of the Textile Institute. Amongst other 
important investigations upon which Dr. Herzog is 
engaged, is the examination of the elastic properties of 
fibres. This work is of obvious importance to wool 
textile technologists. 

Dr. Paul Krais, who directs the Deutsches For- 
Hchungsinstitut fiir Toxtilindustrie at Dresden, has 
devised an apparatus by means of which the evenness 
of stretch of fibres is being automatically recorded, 
apparently with rapidity and precision. He is also 
experimenting with a machine designed to measure 
felting properties. He appears to be able to secure 
that standard squares of cloth woven in different 


manner are subjected to uniform felting action under 
standardised conditions. 

The portion of the report dovoted to the activities 
at the Institut fiir Tierzuoht at Hanover, and at 
Verviers and Roubaix, is likely to be of special interest 
to those actually engaged in the industry. At 
Hanover some throe hundred students are being 
trained in animal husbandry under Dr H. C. ( . 
Kronaoher, who is, of course, well known for his work 
on sheep breeding problems. At Roubaix and Tour- 
coiug special attention is being given to the classing 
and sorting of wools. In its reference to this matter, 
the report contains the statement that the initial 
operation of wool sorting in England differs funda¬ 
mentally in principle from that performed in France. 
In particular it asserts that 14 while in Bradford wool 
is sorted according to length of fibre, in Roubaix and 
Tourcoing it is sorted according to fineness.” This 
statement appears to be misleading, as it does not 
represont entirely the current trade practice in 
Bradford wool-sorting warehouses. 

The Association intends to continue the survey 
which it has initiated through these continental visits, 
by sending a member of its staff to Australia, New 
Zealand, South Africa, and Canada. The cost of 
this projected survey is to bo met by the Empire 
Marketing Board, which has made a special grant 
of £2000 a year for two years to the Association. 
The survey ih to include a study of sheep populations, 
of systems of management and marketing, of the 
relationship of wool to mutton production, of the 
distribution of bleeds and types, and of the effect of 
climatic conditions and nutrition. The analysis of 
the various wools from the different colonies will 
form a complementary piece of work which will be 
undertaken in the laboratories of the Association. 


The Fossil Redwoods of the Manchurian Coal Deposits. 


I N recent issues of Science News-letter , issued by 
Soienoe Servico of Washington, D.O., Dr. R. W. 
Chaney discusses his discoveries of fossil redwood 
remains in the Manchurian coal deposits, and de¬ 
scribes some investigations carried out in the arid 
region of the Gobi in Mongolia. It will be remem¬ 
bered that it was in this region that the expeditions 
of the American Museum of Natural History dis¬ 
covered the famous dinosaur eggs. 

Dr. Chaney’s investigations afford some light on 
the botanical and climatological conditions of the 
Gobi in geological times. He has been unable to find 
that the Gobi region has ever supported a rich forest 
of the Manchurian redwood type, or indeed any 
extensive forests at all. During the Cretaceous 
period, which was the time of the dinosaurs, the 
dominant trees were Araucarias, modern forms of 
which are known in cultivation as the monkey-puzzle 
tree, Norfolk Island pine, and by other names. They 
are now native only to lands in the southern hemi¬ 
sphere, especially in South America. The living 
Araucaria species all prefer cool, rathor dry habitats, 
and independent geological evidence connected with 
the dinosaurs indicates that the Mongolian species 
of these great lizards were dry land, cool chmato 
animals. Thus we have two lines of evidence that 
the Gobi of two million years ago was more or less 
like the Gobi of to-day; not so dry, perhaps, but 
certainly not a moist country, and subject to a rathor 
cool climate. 

Other fossils of a later date, the Tertiary, when the 
dinosaurs had become extinct, show that the Gobi 
had still much the same kind of climate. At present 
there are no trees at all in the Gobi proper, but in the 
canyons of the Altai Mountains, which extend out 
into it, there are numerous cotton-woods and shrubby 
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junipers. These species, growing under conditions of 
low rainfall which make life possible for moat woody 
growth, may be supposed to reflect the environment 
in Mongolia during the Tertiary, a suggestion which 
is amply supported by tho associated fossil animals. 
These are almost entirely of types found in the plains, 
including none of the forest animals which should be 
preserved in the rocks had there been widespread 
forests in Mongolia during that period. 

From the point of view of former tree distribution in 
Manchuria the work of Dr. Chaney unfolds a fascinat¬ 
ing page. The forests that grow in northern California 
to-day, it is said, are so much like those Manchurian 
forests of millions of years ago that only an expert pro¬ 
fessional botanist could tell them apart. Tho track of 
the ‘ march of the redwoods,’ as the author expresses 
it, was found associated with the great Manchurian coal 
deports, some of which are already being worked. 
Mixed with the fossil records of the redwoods, though 
in far smaller amounts, were alder, oak, maple, and 
fern. 

Dr. Chaney postulates the question : What was 
their line of march ? Did they originate in the Old 
World and cross over to tho Now by way of the 
liering Straits region, as the human race is assumed 
tq have done ? Or did they evolve first in America 
and go west until they reached Asia ? He wisely 
refrains from giving an answer at present, until 
further research work has been undertaken in con¬ 
nexion with this absorbing problem. He refers to 
a hint, from the distribution map of tho finds of 
redwood fossils, of a possible third alternative. These 
finds are spotted away up in the Arctic : in Spits¬ 
bergen, on the west cooat of Greenland, on the waste 
tundras of northern Canada, and one find far up 
amongst those desolate islands north of Baffin Land 
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whore Peary used to go when he turned his face 
towards the then unconquored Pole, Geologists have 
good evidence that these icy lands once had temperate 
climates, with at times evon sub-tropic conditions. 
“May it not be that the nursery of the redwoods was 
in a lost polar paradise, now buried under the groaning 
glaciers of Greenland, or perhaps even sunk beneath 
the Arctic Ocean ? ” 

Some idea of the climate of Manchuria of this 
geological period is obtained. The redwood fossils 
found wore like the Californian coast redwoods, 
rather than the ‘ big treos ’ of the more inland 
mountains. The prosent Californian coastal forest 


enjoys an equable olimate, without freezing tom* 
peratures, a rather humid atmosphere, and a ram- 
fall of from forty to fifty inches, distributed fateiy 
evenly throughout the year. This is a much milder 
climate than Manchuria has had during historic times, 
and probably than it has had since the Pleistocene, 
or glacial period. The existing Manchurian forest# 
consist of oaks, maples, elms, and other species, but 
nothing resembling the redwood forests. 

This investigation has opened up a most fascinating 
chapter in former tree distribution, and the results of 
Dr. Chaney’s further researches will be awaited with 
interest. 


Electrical Heating of Metals. 


r pHE increasing interest which is being taken in 
JL electrical heating in connexion with heat- 
treatmant of metals is exemplified by a pamphlet 
received from the Integra Co., Ltd., 183 Broad Street, 
Birmingham, as agents for the Leeds and Norttirop 
Co., of Philadelphia, Pa., U.S.A. The necessity for 
the accurate heat treatment of expensive engineering 
steel parts is emphasised, the advantages of electric 
heating for this purpose, coupled with the exact 
control which is thus rendered possible, being prob¬ 
ably ideal. The Hjiecifio advantages possessed by 
electrical heating for hardening tools, dies, and similar 
articles are, in many cases, an increase of life due to 
accurate control of the time of heating and of the 
quenching temperature, reduction to a minimum of 
tools broken in the hardening and in distortion, and 
the possibility of treating the steel under conditions 
which do not leaf! to dccarburination. The equipment 
is flexible in the sense that it can be added to from 
time to time, and possesses the very marked industrial 
advantage that, since little heat escapes from the 
furnace into the room, the hardening plant can be 
put in the “ line of production,” The working condi¬ 
tions can also be made very much more pleasant than 
is often the cose with other methods of heating. 
Electrical heating lends itself to accurate pyrometric, 
and often automatic, control, with a decrease in the 
amount of skilled labour required. 


These advantages are possessed by Messrs. Leeds 
and Northrop’s apparatus, but are, of course, inherent 
in electrical heating generally, when the apparatus is 
well designed, and are not possessed uniquely by the 
plant under review. 

A pamphlet, also issued by the Leeds and Northrop 
Co., dealing with the electric furnace tempering of 
steel, describes their * homo * furnace, which iB suitable 
for the tempering of hardened steel parts. The out¬ 
standing feature of this apparatus is the reversible 
air current which is passed through the charge during 
the whole time that it is being heated up to the 
tempering temperature. The steel to be treated is 
contained in a basket which is lowered inside a cylin¬ 
drical wall that forms the inner surface of the furnace. 
The basket is open at the top, and is closed at the 
lower end by a heavy grid. Below the basket is a 
fan driven by an external motor that reverses auto¬ 
matically, driving the heated air alternately up through 
the charge and down through an angular space be¬ 
tween the basket and the wall of the furnace, and 
then in the opposite direction. Between the inner 
wall of the furnace, which closely surrounds the 
basket and the heavily insulated outer wall, is this 
air space in which the heating coils of nickel ohromium 
wire are situated, A very uniform heating is claimed 
for the method, together with the impossibility of 
over-heating the charge in the basket. 


The Relationship of Crop Yield and Weather. 


I N the Monthly Weather Review for February last, 
Mossrs. J. B. Kinoer and W. A. Mattioe give 
examples of the practical application of a method of 
showing the relationship between the yield of a crop 
and various meteorological factors affecting it during 
its period of growth. The figures relate to wheat in 
North Dakota and Ohio. The method may be de¬ 
scribed as a modification of ordinary partial correla¬ 
tion suitable to cases where so many factors are 
involved that full treatment by the ordinary methods 
of partial correlation would involve an excessive 
amount of computation. The Anal result takes the 
form of a regression equation between the yield x and 
a limited number of suoh weather factors as are found 
to have significant simple correlation with x. In each 
of the examples given these factors combined are 
equivalent to a single meteorological variable giving 
a correlation coefficient of O*03 with ar. 

The method of calculation is as follows : 

(1) Correlation coefficients ore worked out between 
each weather factor and x . These are lettered in 
the order of their absolute magnitude, a being the 
largest. 

(2) The partial correlation coefficient (or ‘multiple 
coefficient ^ as it is called here) between a and x t 
eliminating the influence of 6, is worked out, and 
similarly for c, d, e, etc. 

(3) From the highest of these partial correlation 
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coefficients the value of x for each year is computed 
from the appropriate regression equation. 

(4) The quantity so obtained is designated o, and 
if we suppose that e is the weather factor that was 
eliminated in the partial regression equation, then 
e and a are not considered any further, the oyole of 
operations being repeated with a, in place of a, and 
the remaining factors b, c, d, /, etc. 

(5) A fresh set of calculated values of x, arrived at 
from Oj and another weather factor, give the values 
of the new quantity a v and, as before, another weather 
factor (c, say) drops out of the cycle, leaving a v b , 
d, /, etc. 

(6) Up to a certain point the value of the highest 
partial correlation coefficient increases with each 
application of the process. When this point is reached 
a partial regression equation is formed involving the 
various factors used in the partial regression equations 
for a lt o if a 8 » etc., and the remaining factors are 
rejected. 

The coefficients found indicate that about 86 per 
cent of the standard deviation of the yield is accounted 
for by the weather factors, which referred to tempera¬ 
ture, sunshine, rainfall, and humidity, for the period 
April to July in the case of North Dakota, and late 
April to late September for Ohio. It is evident that 
the method may be applied to any variables, and 
could be used for forecasting. E. V, N„ 
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University and Educational Intelligence. 

The abstracts of dissertations ap¬ 
prove# lor the Ph.D., M.Sc., and M.Litt. degrees in 
Coibirikfae University for the year 1926- 27 are i nterest¬ 
ing,if bhiy for the light they cast on the use t hat is made 
of these junior research degrees to encourage research 
among the younger graduates of Cambridge and other 
Universities. The comparative abstention of the 
literary faculties remains as marked as before. Only 
14 out Of 56 degrees were awarded in the literary 
faculties and only 2 of these went to Cambridge 
graduates ! Of the 41 science degrees, 15 were 
awarded to students trained wholly at Cambridge. 
The difference between different faculties is shown 
by the following figures for the different depart¬ 
ments :—Physics 10, Mathematics 6, Biochemistry 5, 
Physiology 4, Botany 4, History 4, while Fine Arts, 
Music, Law, Moral Science, Geography, Architecture, 
and Anthropology are all unrepresented in the list. 
The difference is reflected also in the Colleges :— 
Trinity with 10, Emmanuel and Cains with 9 each, 
and St. John’s with 7, head the list, while Magdalene, 
Pembroke, Peter house, Queens’, St. Catherine’s, 
Selwyn, and Trinity Hall are absent. Of the graduates 
educated elsewhere who came to Cambridge only for 
post-graduate work, 13 came from other Universities 
m England, G each from Canada and Scotland, 4 from 
India, 3 each from the United States and Wales, 2 
each from Australia and Ireland, and 1 from New 
Zeal And. 


The Trustees of the Hay Lai ikes tor Fund have 
appointed Mr. A. 1). Hobson, of the Zoological Depart¬ 
ment in the University of Edinburgh, as Ray Lankester 
Investigator for the year 1928 1929. 

The fourteenth annual report of the Carnegie 
United Kingdom Trust contains little of outstanding 
interest. The policy of the Trust in respect of the 
Central Library for Students has, it is true, been 
endorsed by the Departmental Committee on Public 
Libraries, but so far the Treasury has not accepted 
the liability. Hence the future of the Central Library 
for Students still hangs in the balance. The reluctance 
of the Treasury is not without justification, for it is 
admitted in the report (p. 31) that it is impossible 
to estimate what the eventual cost of its administra¬ 
tion will be. Our own view is that the matter is one 
for the county education authorities, and that the 
State contribution should be limited to a subsidy to 
the railways in return for reduoed rates on the carriage 
of books. The growth of the Central Library for 
Students is slow, but the expenditure upon the * out¬ 
lier * libraries in former years is now bearing fruit. 
They supplied during the year 1927,1361 volumes out of 
1576 demanded. This is an astonishingly good result, 
and it is pleasant to think that it has been rendered 
possible by the re-organisation of the specialist 
libraries subsidised by the Trust. In the report for 
1926 a new borough library policy was announced, 
which took the form of subsidising certain municipal 
libraries accepting the Trust’s conditions. These 
generally involve the imposition of a higher library 
rate. The stimulus of the proffered grants appears 
to have been effective, for the boroughs competed 
keenly for the grants, and good results were obtained 

a result of the improved conditions. 

From the Universities Bureau of the British Empire 
we have received a report of the proceedings of the 
annual conference of the universities of Great Britain 
ond Ireland, held this year at Liverpool on May IS. 
The only subject discussed was “ The contribution of 
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the universities to the preparation of teachers for 
their vocation,’* considered under the heads—What 
is the essential service which a university can render 
to the education of the intending teaohor, and What 
should be the relation of universities to the specialised 
professional training of teachers. The discussion 
revealed striking diversities of opinion. Sir Charles 
Robertson (Birmingham) maintained that not merely 
should there be nothing vocational whatever in the 
degree courses of would-be teachers, but while study¬ 
ing for their degrees these aspirants should forget 
their intention to become teachers. Mr. Culverwell 
(Dublin), on the contrary, held that they should all 
along realise the bearing of the degree course on their 
future work, and Prof. Strong (Leeds) urged the 
institution of a degree course having a more definite 
relation to the work of teaching than any at present 
provided. Mrs. Simon (Manchester) proposed the 
abolition of university training departments, Prof. 
Nunn (London) that they should confine themselves 
to the field of adolescent education ; whilst Mr. Boyd 
(Glasgow) upheld the Scottish ideal of a university 
degree course for every teacher, and suggested “a re¬ 
thinking of our training system along the linos of the 
medical analogy.” There was a marked cleavage 
between the speakers who accepted and those who 
rejected this analogy between training for the medical 
profession and truiuing for teaching. In answer to 
criticisms of the present system of training grants. 
Lord Eustace Percy said he would be glad to receive 
from any university a definite scheme for a change¬ 
over from a grant for intending teachers to something 
in the shape of an additional State scholars}]ip scheme. 

The Carnegie Foundation for the Advancement of 
Teaching, which has recently published its twenty- 
second annual report, administers an endowment of 
more than thirty million dollars, devoted mainly to 
the provision of retiring allowances and pensions for 
members of the staffs of universities and colleges in 
the United States and Canada. The annual reports 
review not only the work of the Foundation, but also 
pension systems, in whatever part of the world, which 
throw light upon the problem of teachers’ pensions. 
With twenty years of experience and research to 
guide them and give authority to thoir opinions, the 
trustees, who are wholly opposed to non-contributory 
systems, have been able to secure a fairly general 
recognition of a principle which is of great importance 
to the cause of academic freedom—the -principle, 
namely, that the accumulation arising from the joint 
payments of the college and the teacher is not liable 
to forfeiture on migration to another college or on 
discontinuing college work altogether. During the 
year under review, the University of Alberta in 
Canada was admitted to the list of institutions 
associated with the Foundation—“ in recognition of 
its remarkable development and unusual promise.” 
The Foundation interests itself not only in questions 
connected with pensions, but also with fundamental 
educational problems, and especially questions con¬ 
cerning professional education. Its publications 
during the year included a bulletin, the result of a 
five-years* study in close co-operation with the pro¬ 
fessional associations concerned, on dental education 
in the United States and Canada. Commenting on 
this and on the unsatisfactory relations between the 
medical and dental schools, the former belittling the 
efforts of the latter, and the dental students receiving 
inadequate instruction in oral medicine, the report 
says that in the medioal as in the dental curriculum 
there is need for a readjustment of medical teaching 
in the direction of greater -simplicity and a more 
direct contact for the medical student with the 
hospital and with the patient. 
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Calendar of Customs and Festivals. 

Addenda. 

August 5. 

Lammas Sunday. Oakland Sunday.— In Ireland 
this is a survival of a pagan festival in honour of the 
earth about to yield up its fruits. The farmer feeds 
his family on the first fruits. No potatoes may be 
dug before this day and no flower or fruit placed on 
the altar. The day was also devoted to solemn rites 
in honour of the dead. A garland was decorated the 
night before with coloured ribbons. Early in the 
morning maidens gathered flowers to decorate the 
garland, but no married woman might either gather 
flowers or touch the garland lest it should wither and 
bring ill luck. The procession to the churchyard was 
headed by the finest young man of the village, who 
bore the garland. If any of the apples which hung 
on the garland foil while they were on the way to the 
churchyard, it portended prosperity anti long life for 
the bearer. But if an apple fell after the garland had 
been hung up in or near the churchyard it brought 
bad luck to all who were dancing at the time. 

August 15. 

In the Highlands of Scotland the Assumption of the 
Virgin Mary marks the middle day of autumn ; it is 
known as the Big St. Mary, and is held in even greater 
veneration than the Little St. Mary of spring. It 
also marks the height of harvest, for, as the popular 
saying has it, it is the time of “ Harvest, sheaf and 
binding, and men with their coats off. 4 ’ 

Ill Ireland the Assumption of the Virgin was one 
of the great festivals of the year and was observed 
from a remote antiquity. It was mentioned by 
ifSupus in his compilation of the Irish Saints at the 
beginning of the ninth century. A curious and 
obscure note to the passage points to a tradition other 
than that of the Church. “ Mary is called ‘ Mother of 
Mcelruain,’ because Mcelruain was her doctor, or 
because she was Mudniain’s sister.” Again it may be 
noted a remarkable association of a male character 
with the Virgin. 

* Ladyday in Harvest ’ is in Ireland the time of 
fruitfulness. An ancient Irish quatrain refers to 4 the 
apple soft and yellow,’ ‘ the berry black on the 
branch,’ and ‘ the bellowing of cows and calves.’ 

The pilgrimages to which the name of patron was 
given wero numerous on this day, and the wells dedi¬ 
cated to the Virgin were many. At Agadha, near 
Cloyne, Co. Cork, the people assembled to perform 
their stations and pray in the middle of a marshy 
field. A solitary tree near the well was covered with 
pieces of cloth tied to the tree by the pilgrims who 
had benefited by the waters- the familiar form in 
which the pagan offering or sacrifice survives, especi¬ 
ally at holy wells. A patron at Our Lady’s Well at- 
Ballyliea was, by tho influence of the clergy, converted 
into ft cattle-fair. 

August 24. 

Sr. Bartholomew's Day.— By an ancient custom 
of Croyland Abbey, little knives were given to all 
comers on St. Bartholomew’s Day. In the north of 
England it was one of the days on which rush-bearing 
took place. At Dorrington, in Lincolnshire, a number of 
maidens went in procession to a chapel, where they 
strewed the floor with rushes and then went to a 
piece of ground known as the * play-garths*’ where 
they were followed by most of the inhabitants and 
the day spent in wrestling and other athletic sports. 

In England* St. Bartholomew is perhaps most noted 
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for the fair held for over seven centuries at Smitfafic&d, 
London, until its abolition in J856. It U said to have 
been constituted in 1133 by Henry I. as a grant to 
the monk Rahere, who had been his jester* and had 
founded the Priory of St. Bartholomew. It therefore 
was originally closely associated with the Churdh and 
was the occasion of the presentation of plays— 
mysteries, miracles, and moralities. It is to be noted* 
however, that traditionally the first proceedings of 
the fair after it had been opened by the Lord Mayor 
of London consisted of wrestling matches. After they 
were over, rabbits were let loose to be ohased by the 
boys. Similar athletic sports, and especially wrestling 
matches, are the characteristic feature of the Lammas 
and other August celebrations, especially of the 
traditional type, of which some unquestionably go 
back to pagan times. The monastic character of the 
fair survived in the dialectical and grammatical 
disputations between the boys of the London schools 
which took place in the priory as recorded by Stow. 

Many records, besides the famous ‘ Bartholomew 
Fair ’ of Ben Jon son, bear witness to the degeneration 
of the fair into a licence which led to its restriction 
to the original limit of three days, and its final 
abolition. Cases of dispute over debts and contracts 
and offences such as ” slander of goods,” which in 
the ordinary course would have been referred to the 
jurisdiction of the law, wero settled within the fair by 
“ the) Court of Piepowders ” held within the priory* 
and composed of a jury of traders formed on the spot, 
and the prior as president. Similar independence of 
jurisdiction within the fair is recorded in other oases. 
This is not entirely a privilege arising out of the 
ecclesiastical origin of the fair or its location on or 
within the bounds of church property—many fairs 
were held in churchyards- -but is to be regarded rather 
as akin to the neutrality of the markets of primitive 
peoples. Where the trading is a by-product of a 
religious feast, the appeal to amw which in the 
ordinary course would settle a dispute between 
members of different tribes is taboo, and the sacred 
character of the occasion places it outside the usual 
jurisdiction. In Ireland, where the great national 
and provincial Games, such as the Tailltean Games 
revived in 1924, long antedate the introduction of 
Christianity, elaborate precautions were taken that 
the sacred peace of the Games should not be disturbed. 

St. Oukn.—A saint of N. France, who attained 
high office under Clothaire and Dagobert I. and 
became archbishop of Normandy, the author of many 
miracles. His shrine at Rouen was sanctuary and 
on one day in each year it procured the pardon of 
one criminal condemned to death in the prisons of 
the city. The criminal'touched the shrine and his 
pardon was immediate. 

August 25 . 

St. Maelruba, Mourih or Moury. —The saint 
whose feast day in the ecclesiastical calendar falls on 
April 21 (see St. Maelrubius, Nature, April 14* p. 605) 
in Scotland was traditionally assigned a feast day on. 
August 25. He has superseded a deity whose cult 
once extended over a wide area in the north of Scot¬ 
land and culminated in a great festival in August. Both 
ritual and belief belonging to the earlier worship long 
survived in association with the saint. Down to 
a.d. 1678 bulls were sacrificed ort this day on the 
island of Inis Maree, and milk was pourai on hills as 
an offering. In the seventeenth century it is recorded 
that certain persons were indited for sacrificing a bull 
on the island of 8 . Rufus or Elian Moury for the 
recovery of a woman from illness. Maelruba waa 
frequently called the God Moury by the people of the 
area of which he was patron. 
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Societies and Academies. 

LEEDS. 

Philosophical and Literary Society, June 19.—J. 
Ewles : A torsion magnetometer. A new instrument 
for laboratory use baaed on the principle that the 
couple required to hold a magnet of moment M at 
right angles to a held H is MH. Magnetic forces 
are removed by balancing against the torsion in a 
phosphor bronze strip supporting the 1 needle.’ All 
the experiments usually performed with both the 
defleotion and vibration magnetometers may be per¬ 
formed with this instrument.—F. A. Long : Note on 
the behaviour of a neon-tube under heavy discharge. 
When using a neon ( 4 Osglim ’) lamp in parallel with 
the coils of an electromagnet, the discharge through 
the lamp on breaking the current was of bright bluish- 
violet colour instead of the usual pink glow, and in¬ 
cluded two or more flashes. An examination of cur¬ 
rent voltage during the discharge shows that at the 
commencement a current of several amperes passes, 
while the voltage falls much lower than the usual 
extinction value.—C. W. Shoppee : On the possibility 
of ring-chain valency tautomerism anti of a type of 
mobile-hydrogen tautomerism analogous to the 
Wagner-Meerwein re-arrangement. Part 5: Pina- 
colic electron displacement as an explanation of 
various intramolecular transformations. A discussion 
and, an attempted correlation of various intramole¬ 
cular transformations on the basis of tautomeric 
change. The general mechanism proposed gives a 
satisfactory explanation of many known changes, 
arid where divergences occur between theory and fact, 
reinvestigation confirms the theoretical prediction.— 
L. R. Johnson and A. Wormall : Potassium thiocyan¬ 
ate and the diastatic action of saliva and plant- 
diastases. Potassium thiocyanate exerts an activating 
influence on the diastatic action of human saliva, and 
this effect ie significant, even with concentrations of 
the salt which may be present in the saliva. The 
thiocyanate appears to accelerate the first stages only 
in the hydrolysis of starch, and the rate of formation 
of reducing sugars is not markedly increased. The 
stimulating effect of this salt on the germination of 
potatoes and barley is discussed in relation to its 
influence on diastatic action.—R. G. S. Hudson and 
F, W. Anderson : On the Lower Carboniferous 
corals. HeUonia fallax, gen. et sp. n. The genus 
HeUonia , a member of the Clisiophyllidse, is char¬ 
acterised by a solid central column built of an axial 
rod surrounded by tabular thickening. Hettonia 
jaUax, the only species as yet described, is remarkable 
in that it possesses a distinct gerontic stage in which 
there is no columella, and therefore simulates Can- 
inia. In addition, dedifferentiation is a common 
occurrence in this species. Certain now and un- 
described structures are recognised in the ephebic 
stage of the corallite, and are attributed to calicular 
gemmation. The prototheoa and part of the brephic 
structure are built while the voting corallite is still 
attached to the parent individual, and remain there 
after separation of the young form.—Lome I. Scott 
and Ada B. Whitworth : A structural peculiarity of 
the exodermia of the root of Pelargonium. In the 
root of Pelargonium the hypodermal cells develop a 
convex band of thickening, which runs round each 
cell on the radial and transverse walls. At maturity, 
the bands consist of lignified cellulose, with traces of 
silica, and show charaeteristio optical properties, 
which disappear on treatment with cellulose solvents. 
—W. Gorstang and Margery I. Platt : On the aaym- 
*nefcry and closure of the endostyle in Cycloecdpa 
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pinnata. The authors describe from sections the 
structure of the closed endostyle of Cyclosolpa pinnata. 
They confirm the absence of the left marginal band, 
and confirm it as due to the development of an inter¬ 
locking mechanism by which the endostyle is firmly 
closed as a tube. The missing band, however, is 
present at both extremities with normal relations. 
The endostyle possesses a posterior growing point 
(cf. larval Amphioxus). 


Paris, 

Academy of Sciences, June 26. - Gabriel Bertrand 
and Georges Nitzberg : a-Gluooheptulite. This alcohol 
is obtained by jtho action of reducing agents on 
a-giucoheptulose. It has tho composition C^H. # 0 7 and 
is strongly lrovorotatory. Details of tho chemical 
ami physical properties are given.—J. Constantin : 
Notes of Alpine pathology. Study of a parasite of 
Picea exceUta. The attack on tho tree is more serious 
the greater the height above sea-ievol. A. Calmette, 
J. Valtis, and A. Lacomme : New experimental 
researches on the tuberculous ultravirus. Proofs of 
tho existonco of tuberculous infection in infants of 
tubercular mothers. A distinction is drawn between 
true bacillar heredity, rosulting from the direct trans¬ 
mission of the normal forms of the Koch bacillus, 
which is rare, and infection by tho ultravirus, which 
is very frequont, and which does not appear to have 
grave consequences for tho health of tho infant pro¬ 
vided tho risk of reinfection is removed. Pro¬ 
phylactic measures suitable for the latter typo of 
infection are suggested.—Andr£ Biondel : The yield 
of transtucid diffusing globes and tho principle of tho 
conservation of the luminous flux.—P. Helbronner : 
The deviations from the vertioal in Corsica.—G. 
Friedel : Remarks on a memoir of W. G, Burgers on 
uniaxial crystals possessing rotatory power.—Edmund 
Wilson was elected a Foroign Associate in the place 
of the late M. Lorentz : Fr6d£ric Swarts was olected 
Correspoiulant for the section of chemistry.—R. 
Coenen : Isothermal surfaces.-—G. Vranceanu : The 
absolute differential calculus of congruences,—Alfred 
Rosenblatt : The conditions of unicity of a solution 
of ordinary differential equations,—Mi^cislas Bier- 
nacki: Suites of holomorph functions.—V. A. 

Kostitzin : An integro-differential equation..Raphael 

Salem ; Tho determination of tho order of magnitude 
at the origin of certain trigonometrical series.—Andrd 
Roussel : A pseudo-differential of a function.— 
Alexandre Ghika ; The squaro functions capable of 
summation along the contours of their domains of 
holomorphism.—R. Tambs Lyche : The convergence 

of the series 2 \z r .—Nikola Obrechkoff: The sum- 

r—oLrJ 

mation of Taylor’s series on tho contour of the polygon 
oi summability by the method of M. Borel.- Georges 
Valiron : A generalisation of a theorem of M. Landau. 
—E. Cartan : Closed Riemann spaces admitting a 
transitive continued group of displacements.—J. 
Haag : The calculation of certain elastic deformations, 
with application to the inertia of spirals.—Jean 
Baurand : The determination of tho profile of a 
circular wave of Bmall amplitude at the surface of a 
liquid.—Mme. E. Chandon : The variation of the 
latitude of the Paris Observatory,—A. Dan j on : The 
photometric study of Algol with the visual cat’s-eye 
photometer. The results of the observations ore 
shown graphically.—P. Lejay : A method of recording 
the osculations of a free pendulum and its applications 
to measurements of gravity. A modification of a 
method making use of Hertzian waves described 
in a previous communication. With photographic 
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oscillographs it is possible to road the record to 0*0001 
second.—Marcel Chopin : A new method for measur¬ 
ing the temperature of a gas. The readings of a 
thermometer or a thermo-couple placed in a gas in 
motion are not exact owing to the radiation from the 
surrounding walls, the resulting error being consider¬ 
able at high temperatures. The method proposed is 
based on the known relation between the weight of 
gas which passes through an orifice in a thin wall, the 
section of the orifice, the difference of pressure on the 
two sides of the wall, and the temperature. An out¬ 
line ia given of the application of this apparatus to the 
determination of the specific heat of gases at high 
temperatures.- Emmanuel Dubois : The Volta effect. 
From the experiments described it is concluded that 
water vapour plays an important part in the Volta 
effect.—P. Daure : Study of the secondary radiations 
observed in the molecular diffusion of light by fluids 
(the Raman effect).- —A. Blanc: The photo-electric 
curront as a function of the field in air at ordinary 
pressure.—Mile. C. Chamil : The phenomenon of 
grouping of atoms for emanations and for mixtures 
of radioelements. The emanations of the radio - 
elements given out to the air or dissolved in mercury 
form groups of atoms. With mixtures of radio- 
elements heterogeneous groups are formed to a certain 
extent, but at the same time there are groups formed 
bv members of the same family.—A. Tian : A reaction 
of double decomposition between saline vapours : 
fumes produced with gaseous salts.—Ren^ Wurmser 
and Jean Geloso : The limiting potential of solutions 
of glucidos.—Aubel and Bourguel : The passage of 
pyruvic acid to alanine. A mixture of pyruvic acid 
and ammonia, in presence of colloidal palladium 
stabilised by starch, absorbs hydrogen very slowly : 
the completion of the reaction requires continuous 
shaking for six days. Pure alanine was extracted 
from the product of the reaction.—E. Tassilly, A. 
Belot,' and M. Descombes : The use of solid caustic 
alkalies for the saponification of esters. The method 
detailed is shown to be of general application and is 
especially useful in the case of esters difficult to 
saponify or giving abnormal results by the ordinary 
method.—Mme. Ramart-Lucas and F. Salmon-Legag- 
neur : The comparative stability of isomers according 
to their absorption spectra. Transpositions in the 
series of glycols and aldehydes.—P. Brenans and Ch. 
Girod : The triiodophenol obtained with the 5-iodo 
and 3'5-diiodosalicylic acids.—Ch. Mauguin : Study 
of the chlorites by means of the X-rays.—E. Roch 
and C. Tingry : The western termination of the 
Moroccan Haut-Atlas. —Daniel Chalonge ; Study of 
the nocturnal variations of atmospheric ozone. The 
upper atmosphere does not contain Iobs ozone at 
night than during the day. No seasonal variation 
was shown by the nocturnal proportion of ozone.— 
Henryk Arctowski and Edward Stenz : Study of the 
dusts which fell in the centre of Poland between 
April 26 and 28, 1928. Analyses of the dusts exclude 
the hypothesis of volcanic or Saharan origin and 
suggeat that the dust came from Southern Russia.— 
V. Hasenfratz and R. Sutra : The immediate prin¬ 
ciples of the seeds of two species of Combrotum.— 
Philippe Fabre : Chronaxy by cathode vacuum tubes. 
—E. Huguenard and A. Magnan : The production of 
eloctricity by the electric eel.—Tahir Ertogroul: The 
use of Wood’s light for the early diagnosis of grasaerie 
in silk worms. Silkworms in the early stages of this 
disease con be readily distinguished from healthy 
specimens under Wood’s light.—Paul Rossi; Tuber¬ 
culous ultravirus can exist in milk obtained from a 
tuberculous teat.—Ch. Hruska : The r&le of trauma¬ 
tism in the infection of the goat by anthrax through 
the alimentary canal. 
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Academy of Sciences, July 2.—P. Hdtouvtr: 
Details concerning the measurement of the arc of 
the meridian in the Frenoh Alps.— Andrd Blondel: 
A general method for measuring the absorption of a 
diffuser specimen,—Pierre Weiss: The specific heat 
of nickel above the Curie point. The atomic heat of 
nickel above the Curie point shows the same slow 
increase as copper. Their difference is constant and 
is equal to the part of the atomic heat corresponding 
to the kinetic energy of one degree of freedom.— 
Ldon Guillet, Galibourg, and Ballay: The critical 
points and the martensitic tempering of nickel and 
nickel-chromium steel castings. A study of the 
changes in transformation temperatures produced by 
the addition of silicon, manganese, nickel, and chro¬ 
mium.—Ch. Laforest-Duclos: The prediction of 
cyclones in the Caribbean Sea and the Mexican Gulf. 
—B. de Kerdkj&rtd : An elementary demonstration 
of the last theorem of Poincard.—Alfred Haar : The 
unicity of solutions of partial differential equations. 
—Hadamard : Observations on the preceding com¬ 
munication.— R. Guillery : A recording manometer 
with a pormanent control of itB readings. The instru¬ 
ment described and indicated is designed to remove 
errors due to friction, can be altered in range by 
changing the spring, and can be easily calibrated.— 
Th. de Donder : Relativist thermodynamics of 
electromagnetic systems in motion.—F. Pasteur : The 
thermal utilisation of the solar radiation.—Mario 
A. da Silva : Electrons and positive ions in pure 
argon. From the experimental results given it is 
concluded that, within the limits of the sensibility of 
the measuring apparatus used, all the negative ions 
are electrons, starting with a mean effective field of 
40 volts /cm.—Mile. Paule Collet and Francis Birch : 
The paramagnetism of iron in potassium ferricyanide. 
For temperatures between 0° 0. and 200° C., the atom 
of iron carries 12 magnetons,—M. Ponte : Absorp¬ 
tion by excited mercury vapour and the reversal of 
the green line and its satellites.—Edmond Rouelle : A 
new category of ferro-magnetic frequency multipliers. 
—C. Marie and P. Jacquet: The hygroscopic and 
catalytic properties of electrolytic copper deposited 
in the presence of gelatine. These copper deposits 
contain small proportions of gelatine, copper sulphur, 
and water. Some peculiarities in. the drying are 
detailed, and it is noted that the presence of these 
impurities confers catalytic properties on the copper, 
which, from the point of view of synthesis of water 
from hydrogen and oxygen, correspond with the 
action of finely divided copper reduced from the oxide 
at 220° C. —Mme, Irine Curie and Frdddric Joliot: 
The number of ions produced by the a-rays of radium 
C' in air.—Mile. Jeanne Ldvy and J. Sfiras : The 
passage from a C« ring to a C« ring with molecular 
transposition by isomerisation of the oxides of phenyl- 
oyclohexene and of l-phenyl-4-methyl-cyclohexene. 
The isomerisation of these compounds by distilling 
with a trace of anhydrous zinc chloride gives two 
isomerio oxygen products for each oxide. One is a 
ketone produced without molecular transposition, th© 
other is on aldehyde containing the C. ring.—Albin 
Marty : The hydrogenation of the ether oxides.— 
J. 0. Haas and C. R. Hoffmann : The geothermic 
situation of the petroleum bearing basin of P4cbel- 
bronn. A summary of the results of a series of 
thermometric determinations in the Fdbhelbronn oil 
region. It does not appear possible, as yet, to give 
a full explanation of the data. It is, however, certain 
that the rises of temperature cannot be explained by 
the presence of oil accumulations.—Paul Corbin and 
Nicolas OulianofE: Contaot metamore>hism produoed 
by the protogin of Mont Blanc.—E. Roth* and Mnw. 
A. H4e ; The magnetic properties of the stratigraphic 
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zones of the Rhine valley. The interpretation of the 
results of magnetic surveys requires a knowledge of 
the magnetic susceptibility of the underlying minerals, 
and these are frequently lacking. The magnetic 
susceptibility of over forty specimens from tho Rhine 
valley are given.—R. Eanault-Pelterle : The law of 
the variation of the density of the atmosphere as a 
function of the height,—M. Bridel, C. Charaux, and 
G. Rabate : Ameliaroside, a new glucoside from the 
bark of Amelonchier vulgaris, —Lucien Daniel : The 
formation of thylies in grafted plants.—Mme. L. 
Randoin and R. Lecoq ; The water soluble vitomines 
of group B. The probable existence of a thermostable 
and alkali stable factor necessary to life.—-Georges 
Bourguignon and Amite Walter: Technical sim¬ 
plifications in the measurement of chronaxy in man 
with condensers. Description of the apparatus.— 
A. Gourvitch : Specific dynamic action in the cock¬ 
roach.—Marcel Avel: Castration in Lurnbricus does 
not prevent the evolution of the secondary sexual 
characters, anatomical and physiological.—G. Guitton- 
neau : A spore-forming bacillus acting as a lactic 
ferment at nigh temperatures. No lactic organism 
hitherto described possesses a notable activity above 
55 p C. The organism now described, named Thermo- 
bacillus twrbeU%cus t multiplies most rapidly at 68° C., 
and survives exposure to a temperature of 100° C. 
for half an hour.—G. Marinesco : The r61e of autolysis 
in the pathogeny of Charcot’s disease. 

f Geneva. 

Society of Physics and Natural History, May 24.— 
Arnold Pictet and Mile. Ferrero. Heredity in the 
tufted guinea-pig. Dissociable conditional and locali¬ 
sation factors. The authors have proved the produc¬ 
tion of two types by crossing tufted guinea-pigs, with 
smooth guinea-pigs. These types follow Menders 
law.—R. Wavre : The rigorous solution of the problem 
of figures of equilibrium. Starting with data more 
general than hitherto, the author gives a simpler 
demonstration of the impossibility of a distribution 
in homothetic surfaces of layers of equal density of 
a heterogeneous fluid in rotation.—E. Rod and G. 
Tiercy : Note on the rate of tho chronometer Nm, of 
the Observatory of Geneva. The authors have carried 
out a series of observations which show that the rate 
of this chronometer, during two months, remains 
between +1*01 seconds and +1*32 seconds. The 
pressure effect is normal: some anomalies appear to 
arise from accidental temperature variations.—E. 
Joukowsky: The cementation of the quaternary 
gravels. A working hypothesis. The author applies 
the well-known fact of the reduction in the solubility 
of calcium carbonate in the presence of carbon dioxide 
when the temperature is raised between 0° C. and 
50° 0., and admits that cold waters have, other 
conditions remaining the same, a greater incrusting 
ixiwer than warm waters. He shows that the cemen ta- 
don, in a given spot, in the peripheral portions of 
a glacier, should be stronger during its retreat than 
during its advance. 

Leningrad. 

Academy of Sciences (Comptes rendus, No, 7).— 
N. G. Chetaiev : The equations of Foincate. — 
A. Tsvetkov : The spontaneous movements of Para - 
mecium caudatum. Quantitative studies on move¬ 
ments of Paramecium show that the movements are 
due to some disturbances of intracellular chemical 
equilibrium.—L. Berg: The origin of northern 
elements in the fauna of the Caspian Sea. The 
Gaapian fauna includes a series of northern forms, like 
^tmodus Imcichthys , gull., LimnocaUtnus grimaldi do 
Guernev Ckiridothea erUomon caspia Sara, etc. Hypo-, j 
theses offered by previous authors are analysed, and ^ 
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it is concluded that these northern forms reached the 
Caspian Sea by way of the Volga, the basin of which 
has been, during tho postglacial period, in connexion 
with a large lake basin adjoining the Baltic Sea.— 
B. Gorodkov : The work done by the expedition of the 
Academy to the sources of the River Gy da (Yenis- 
seisk Province). A preliminary account of the 
expedition, which has done some geographical, 
botanical, zoological, and ethnographical Work in the 
regions hitherto unexplored. 

Comptes rendu6 t No. 8.—K. Sapozhnikova : Re¬ 
spiration of wheat seeds in ionised air. Results of the 
experiments indicate that ionised air exercised an 
inhibitory action on the respiration of seed, and the 
inhibition is due to the presence of free ions not only 
of oxygen, but also of nitrogen and of other gases of 
the air.—S. Arcybyshev and J. Parflanovich : The 
radio-activity of springs and minerals in tho vicinity 
of the River fSludankft. Determinations of radio¬ 
activity of natural waters and minerals.* - K. Matvejev: 
Tungsten deposits in the Southern Ural. A minera- 
logioal and chemical study of the deposits.'—L. Sturm 
and T. Simakova : Microbiological examination of 
some sj>ecimens of sulphur from the Crimea and 
Turkestan. Specimens of sulphur from various 
deposits showed different bacteriological character¬ 
istics. In some of these only bacteria oxidising sulphur 
wore found ; in others, desulphurating bacteria were 
also present. 

Sydney. 

Royal Society of New South Wales, June —A. R. 
Penfold : The chemistry of Western Australian sandal¬ 
wood oil (Part 1). Although it has been proved 
equivalent, if not superior, to the East Indian oil in 
pharmacology, tho chemical composition of Australian 
sandalwood oil has been the subject of much contro¬ 
versy during recent years. It is very complex in 
composition, much more so than the East Indian. 
Various sesquiterpene alcohols, which constitute 95 
per cent of the oil, have been identified and a simple 
colour reaction for distinguishing the two types of oils 
devised. 

Vienna. 

Academy of Sciences, May 10.—W. Leithe : The 
natural rotation of polarised light by optically active 
bases (1). The influence of the solvent on the 
rotation of d-a-pipecolin and its chlorohydrato. — 
K. Menger : Tho metrics of Hilbert’s space.— 
0. Dischendorfer and E. Nesitka: Nitrated ms-phony l- 
dinaphtho-pyranew (3). Condensation of aldehydes 
with phenols. — 0. Richter : Sodium, a necessary 
nutrient element for a marine oerophilic luminous 
bacterium. Sodium chloride hoe a double task, 
nutrient and osmotic. The minimum quantity of 
sodium chloride to be added to a stock solution of 
peptone arid to fulfil both tasks is about 0*5 per cent, 
the maximum 5 per cent, the optimum 2*3 per cent. 
But other sodium salts or salts containing minute 
traces of sodium will do. Sodium is essential, sodium 
nitrate being the most effective sodium salt. 


Official Publications Received. 
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Journal of the Society for the Preservation of the Fauna of the Empire. 
New Series. Part 8. Pp. 1ST. (London : H. F, and G. Witherby.) 8*. 6'L 
Transaction* of tho Royal Society of Edinburgh. Vol. 66, Part 1, No. I : 
The Igneous Intrusions between St. Andrews and Look Levan. By l)r, 
Frederick Walker and John Irving. Pp. 17 + 1 plate. 2*. <W. Vol. 66, 
Fart 1, No. 2: Size In relation to Internal Morphology. No. 3: Tim 
Vascular System of Boots. By Dr. Claude W. Wardfaw. Pp, 19-66. 4*. ftd. 
(K Unburst: Robert Grant and Sou; London: Williams and Norgate, Ltd). 

Tim Journal of the Royal Anthropological Institute of Great Britain 
and Ireland. VoL 66, January to June, 1628. Pp. 308+24 plater. 
(London.) 15*. not. 
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Transaction* of the Optical Society. Vol. 2V, No. 4, Pp. 149-106. 
(London.) 10*. 

Department of Scientific and Industrial Research, The Investigation 
of Atmospheric Pollution. Report on Observations In the Year ending 
March atet, 11*27. Thirteenth Report. Pp. lv+64, (London: H.M, 
Stationery Office.) 6s. 6 d. net. 

Memoir* of the Geological Survey of India. Pataontologla Indies 
New Harlan, Vol. 10, Memoir No. 3 : Leu couches 4 CafiHta oeaumonti, 
Par Prof. Henri DouvilM. Pp. ii-f-25-1-4 planches. 2.12 rupees; 5#. 
Vol. 10, Memoir No. 4 : A Supplement to the Molluscs of the Ranikot 
Serf**. By the Ute K. W. Vredenbnrg. Edited with Notes by Dr, 
G. de P. Cotter. Pp. tv+76 + 9 plates. 0.12 rupees; 111. Vol. 11: 
Rnvlaions of Indian Fonail Plants. Part 1: Coniferales (a. Impressions 
and IncrustallojiM). iiy Prof. U. Sahtil. Tp. Ill + 40+6 plates. 8.12 
rupees; 6s, M. Vol. 12: The Katina of the Agglomeratic Slate Series of 
Kashmir. By the Into 11. S. Bion. With an Introductory Chapter by 
C. H. Middle miss. Pp. iv + 42 + 8 plates. 6.8 rupees; I0i. fwf. Vol. 18: 
The Artlodnctyla of tho ICooene of Burma. By Dr, Guy E. Pilgrim. 
I*p. lil+99+4 plates. 8.12 rupees; 0s. 6d, (Calcutta: Government of 
India Central Publication Branch.) 

Hurvey of India. Geodetic Report Vol. 1, From 1st October 1922 to 
80th September 1925, Pp. xll + 828 +10 plates. (Delira Dun.) C rupees ; 
9*. 9</. 

Department of Agriculture, Madras. Bulletin No. 89: The Conduct 
of Field Experiments. By R. O. Iltffe and B. Viswa Nath, Pp. Yii + fll, 
(Madras ; Goverumaiit Press.) 1,4 rupees. 

Proceedings of the Royal Irish Academy. Vol. 38, Hectlon A, No. 8: 
On the Motion of Vortices near a Circular Cylinder in a Stream of Liquid. 
By E. T. S. Walton. Pp. 29-89. 6d. Vol. 88, Section B, No. 7 : Further 
Notes on the Metabolism of Conifer Leaves. By Prof. Joseph Doyle and 
Phyllis Clinch. Pp. 116-127. 6d. Vol. 88, Section B, No. 8: The 

Catalase Content or Conifer Leaves, with Notes on its Measurement. 
By Prof. Joseph Doyle and Phyllis Clinch. Pp. 128-147. 6*1. (Dublin : 
Hodges. Figgis and Co. ;* Loudon : Williams and Norgate.) 

The Ncientltlc Proceedings of the Royal Dublin Society. Vol. 19 (N.S.), 
No. 4 : Influence of Temperature on Response to Electrical Stimulation. 
By Prof. Henry II. Dixon and T, A. Bonnet Clark. Pp. 27-38. (Dublin : 
Hodges, Figgis and Co. ; 1-ondon : ’Williams and Norgato ) la. 

Forest Bulletin No. 41 : Note on Weights of Heeds. By H. H. Howard. 
Revised by if. G. Champion. Pp, ii + 2J. (Calcutta: Government of 
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British Mosquito Control Institute. Reports presented by the Council 
and the Director at the Second Annual General Meeting, held at the Hotel 
Cecil, London, June 18th, 1928. Pp. 10. (Hayllng Island.) 

Transactions of the Eastbourne Natural History, Photographic and 
Literary Society. Supplement, Vol. 9; The Butterflies of Eastbourne. 
By Robert Adkln. Pp. 61 + 1$ plates. (Eastbourne.) lie. 6il, net. 

, Amgtieddfa Genedlaethol Cymru: National Museum of Wales. Geo- 

Z eal Maps; their History and Development, with special reference to 
ft*. By Dr. F. J. North. Pp. vi+138+12 plates. (Cardiff.) 1*. 
Ministry of Agriculture and Fisheries. Miscellaneous Publications 
No - 2)- : Report on the Occurrence of Insect Pasts on Crops !u England 
and Wales for the Years 1926, 1926 and 1927. Pp. 47. (London: H.M. 
Stationary Office.) 2s. net. 

Review of Grapefruit Production in British Honduras. By Prof. H. 
Clark Powell. Pp. 23. (Boliste, British Honduras : Government Printing 
Office.) 

Ministry of Agriculture and Fisheries. Report on the Work of the 
Research and Education Division for tho Year 1926-27, Pp. 87. (London : 
H.M. Stationery Office.) 2«. 0 d. net. 

Air Ministry. Aeronautical Research Committee: Reports and 
Memoranda. No. J140 (Ae. 816): Variable Density Wind Tunnel—Report 
of the ScBe Effect Panel. (T. 2460.) Pn. 4 + 1 plate. 4+ net. No. 1162 
(M. 66): Stresses in a Plate bounded by a Hyperbolic Cylinder. By 
A. A. Griffith. (E. F. 209.) Pp. 10. 0<i. net (London: H.M 

Stationery office.) 

Imperial Department of Agriculture for the West Indies. Report on 
the Agricultural Department, St. Vincent, for the Year 1927. Pp. v + 2ft. 
O rinidud, B.W.l.) 64. 
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The Cordwalners Technical College, Eagle Court, St John s Lane, 
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till „ Goods.Manufacture. Day and Evening Claeses, Session 
1928-9. pp. 42. (London.) 

Association of British Motor and Allied Manufacturer*. 
S5! ,fch » Al,nURl . B8 Pp rt ° r 1110 Council for the Year ending flint March 
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Broadcast English, 1: Recommendations to Announcers regarding 
certain Words of doubtful Pronunciation. Pp. 32. (London ; British 
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11+49. 1 dollar. Bnltetln 49: Hawaiian Shallow Water Asttott*. My 
Addison ». Verrlll. Pp. 80+5 plates, 1 dollar. NNrooireu YcL 9, 
No. 6: The MoriorU. By a D, Skinner and William Blocks. 44+8 
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Department of Commerce: Burean of Standards. IfleoaHaheous 
Publication No. 84; Standard Time Conversion Chart. Prepared by 
R. E. Gould. (Washington, I).0. : Government Printing Own.) 16 
cents. ' 

Publications of the Kapteyn Astronomical Laboratory at Groningen. 
No. 42 : The Proper Motions of 2292 Stars derived from Hates taken at 
the Red cl life Observatory. Measured and discussed by Prof. Dr. P, J. 
van Rhljn, Dr, W. J. Klein Wassink and B. J* Bok. PpL lv+18+T26. 
(Groningen : Hoi teem a Bros.) 

Reports of the Imperial Industrial Research Institute, Osaka, Japan. 
Vol. 0, No. 8: Plspersoiduloglcal Investigations. 22; Jellies and 
Gelatinous Precipitates; their Olaaslfloatton, Conditions off Formation, 
Structure and Industrial Application. By Prof. Dr. P. i\ Vofc Wslmarn 
and collaborators, Translated from tee Busalaa by Mrs, F. P. von 
Welmarn. Pp, 196+12 platee. (Osakaand Tokyo: Koeelkai Publishing 
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plates. (Washington, D.C.: Government Printing Office.) 

Smithsonian Institution : United States National Museum. Bulletin 
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Government Printing Office.) 55 cents. 

YcAr Book, The Academy of Natural Sciences of Fhlladftlpla, for tho 
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By E. E. V. Collocott, Pp. 16». Bulletin 48: Ancient Tahiti. By 
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U.S. Department of Agriculture. Farmers* Bulletin No. 1657 .* Insects 
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Proceedings of the Academy of Natural Sciences of Philadelphia. Vol. 
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Catalogue*. 

British Chemical Balances and Weights. Pp. 24. (London: L 
Oertling, Ltd.) 

Electro-Medical Apparatus. (Bulletin No, 99.) Pp, 00. (London: 
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Diary of Societies. 

eATUKDjtr, August 18. 

Nouth or England Institoti or Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2.30.~~Annual General Meeting. 

CONSRUI. 

AnoosT 20-26, 

International Congress against Alcoholism (at Antwerp).*Sir 
Arthur Newsbolme: The Alcohol Question and Soeial Hygiene. — 
Prof. Ktrket: The Concentration of Alcohol in the Blood and the 
Diagnosis of Drunkenness from the Medico - legal and Inacrance 
Aspects, — Prof, Laitinen; Recent Experiments on Alcohol and 
Heredity,--Dr. Puuaep: Changes In the Endocrine Glands in the 
Descendant* of Alcoholics, the Endocrine Glands and Inebriety, the 
Permeability of the Meninges in Alcoholics, and the ExeltabUity of 
the Cerebral Tisane in the Demandants of AlcohoUo+*-Fwd H. 
Emerson: Results of American Prohibition from the Steglente Anpect. 
—Dra. Vervaeck and Meeue; Social Effects of the Belgian Liquor 
Law of 1919.— Dr. Dahlsrem; Alcoholism In Russia.—Dra, BttUh du 
Ooteau and Bergeron i Alcohol and Sport 
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National and Local Taxation in Relation 
to Education and Research. 

^I)REOCCUPIED as they are with the advance of 
JL. culture, learning and new knowledge, it is not 
surprising that the governing bodies of the various 
higher educational and research institutions, learned 
and other societies devoted to the same cause, find 
little time to spare for the consideration of such 
subjects as taxation and rating reform. In all 
probability few, if any of them, have yet given 
any thought to the possibility of the application to 
such institutions of the proposals outlined by the 
Chancellor of the Exchequer, in opening this year's 
budget, for giving relief to the productive industries 
of Great Britain, or envisaged the activities for 
which they are responsible as the most important 
productive industry of all. 

It would be a pity, however, if no advantage 
were taken of the opportunity which presents itself 
in connexion with the rating reform proposals of 
the Chancellor, to press for the inclusion of all 
educational institutions, except those carried on for 
private profit, among those properties which are 
to bo relieved altogether from the payment of 
rates. There is every reason for their inclusion. 
In the first place, educational progress is the decis¬ 
ive factor in industrial progress. The revival of 
agriculture and the basic industries of the country 
will ultimately depend even more upon the applica¬ 
tion of new knowledge and the intelligence of the 
persons engaged in them than upon the measure of 
relief proposed by the Government. Secondly, it 
would save trouble and expense to the Govern¬ 
ment, to local governments, and to the institutions 
themselves. 

The case of University College, London, may be 
regarded as typical. At present this institution 
pays rates in respect of its buildings to two local 
bodies, the St. Pancras Borough and the Holborn 
Borough. Those boroughs remit a proportion of 
the rates collected to the London County Council 
and other statutory authorities. The London 
County Council makes a contribution towards the 
upkeep of University College, and the Government 
assists it also out of the annual grant put at the 
disposal of the University Grants Committee. It 
seems fairly clear that it would simplify matters if 
the Government, now that it is committed to the 
principle of relief of rates, applied it to such 
educational institutions. It is not improbable that 
the Government would welcome representations 
made to it with this end- in view, for it is very 
much in earnest in trying to eliminate unnecessary 
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administrative expense in connexion with national 
and local taxation. 

Now that tho whole system of rating and 
apportionment of rates in Great Britain is to be 
thoroughly overhauled, the time seems opportune 
not only to give direct relief to universities and 
kindred institutions as regards local rates, but also 
to ask that a rate be levied by local authorities to 
bo applied definitely to their upkeep. At present 
all local authorities in England are left free to 
decide for themselves what they will contribute 
out of local rovenues for this purpose, either directly 
in the form of a grant to a particular institution, 
or indirectly by means of scholarships and main¬ 
tenance grants to students, or in both these ways. 
But they are also free to decide to make no definite 
contribution at all. It is difficult to defend such a 
system, more particularly as nowadays, in theory at 
least, university education is within the reach of all 
who are able to prove they would benefit by it. It 
is no longer tho prerogative of one class. One way 
of financing the universities to enable them to meet 
their ever-increasing responsibilities to the nation 
would be for the central government to exact a 
per capita contribution for the purpose from every 
local rating authority in the country. 

Another question in connexion with taxation 
which has not been given tho prominence it 
deserve*}, is raised by tho recent judgment of Mr. 
Justice Rowlatt, sitting in the King’s Bench Division, 
on the appeal of the Geologists’ Association against 
the decision of the Inland Revenue Commissioners 
regarding its liability to income tax. Apparently 
the Geologists' Association based its claim to 
exemption from income tax on the ground that it 
was just as entitled to be regarded as a charitable 
institution within the meaning of the statute of 
Elizabeth, the criterion in these matters as regards 
income tax, as any educational institution in the 
country. The submission of the Inland Revenue 
Commissioners in disallowing tho claim was that in 
their opinion “ the main function of the Association 
is the combination of members for scientific pur¬ 
poses and mutual improvement and tho giving and 
receiving of instruction among themselves, and 
without questioning that the studies pursued by the 
members tend to the increase of knowledge and 
indirectly to the promotion of education generally, 
as well as other objects of public utility,” they held 
that the Association is not a body of persons 
established for charitable purposes only. 

Mr, Justice Rowlatt upheld that adverse decision, 
although he stated that it was a case in which the 
commissioners could have decided in favour of the 
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Association on the ground “ that after all tfaeoe 
people arranged for visitors or outsiders being taken 
in, they amalgamated their library with the 
University library, and they admitted learned 
bodies to their membership.” If piny further en¬ 
dorsement of the views expressed by the Inland 
Revenue Commissioners and the learned judge on 
the useful public work performed by the learned 
societies wore required, we have only to refer to 
the recently published report of the Research 
Co-ordination Sub-Committee of the Civil Research 
Committee, wherein it is stated “ the great bulk at 
scientific papers has in the past been published in 
the Proceedings and Transactions of the various 
learned societies and in the Technical Journals, 
and the whole of it has been undertaken at the 
charge of individual workers banded together for 
that purpose.” 

The Government has in small measure acknow¬ 
ledged the nation’s indebtedness to the learned 
societies by sanctioning a yearly Treasury grant in 
aid of scientific publications—it will be remembered 
this grant was increased from £1000 to £2600 in 
1924—using the Royal Society as the agency of 
distribution to the others. It is somewhat ironical 
to find another Government body disallowing their 
claim to enjoy the privileges granted to other 
educational institutions on the grounds that their 
contributions to knowledge are made voluntarily 
and almost entirely at their own expense. 

Were the learned societies extremely wealthy 
bodies so that the total amount of revenue in¬ 
volved were at all considerable in amount, were any 
special concessions granted to them at all likely to 
create a precedent for other claims, we could 
perhaps appreciate the anxiety of the Inland 
Revenue Department in the matter. The amount 
involved is, however, trifling, and we can think of 
no other bodies in the country, outside the learned 
societies, performing the same or similar functions. 
It is true that the existing definition of a 1 charity ' 
for income tax purposes is capable of various inter¬ 
pretations, but it is at least permissive, as the 
Royal Commission on the Income Tax which re¬ 
ported in 1920 took oocasion to point out when 
suggesting the term * charities * should be specifi¬ 
cally re-defined by Parliament. If there is diffi¬ 
culty in finding a definition at once inclusive and 
exclusive, that is to say, inclusive of those bodies 
we have in mind, but exclusive of societies whose 
main function is propaganda of extremely dubious 
educational value, we suggest it might be overcome 
by a schedule to the existing Acts, which could be 
made subject to revision from time to time. 
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It may be, of course, that the practicability of 
this suggestion was already considered before it 
was decided to test the legality of two typical 
societies' olaims for relief of income tax, up to the 
Court of Appeal, at the expense of the Treasury. 
If the next appeal from Mr. Justice Rowlatt’s de¬ 
cision be unsuccessful, presumably recourse will 
have to be made to the House of Lords. The 
oosts of this would have to be borne by the 
societies conoemed, with any assistance which 
might be forthcoming from other interested bodies. 
It may eventually be desirable, therefore, for 
the societies to make representations to the 
Chancellor of the Exchequer, or direct to Parlia¬ 
ment, in order that the onus of responsibility of 
finding a formula of exemption from income tax 
satisfactory to the societies and to the Inland 
Revenue Commissioners be put upon the Law 
Officers of the Crown. 

There is one feature in the present action between 
the Crown and the learned societies on the subject 
of income tax exemption against whioh protest 
should be made. Up to the time the test cases 
were decided upon in 1926, these bodies had their 
claims for remission of income tax granted. Since 
that year the Inland Revenue Commissioners have 
refused to pass their claims for repayment, although 
the test casos have not yet reached the Court of 
Appeal. We should have imagined that, pending 
the decision of the Appeal Court, claims for repay¬ 
ment would have been passed in accordance with 
established custom. 


4 Lloyd’s.* 

A History of Lloyd's: from the Founding of Lloyd's 
Coffee-house to the Present Day. By Charles 
Wright and C. Ernest Fayle. Published for the 
Corporation of Lloyd’s. Pp, xxi+475+42 
plates. (London: Macmillan and Co., Ltd., 
1928.) 25*. net. 

L LOYD’S is one of those institutions which 
i was never really founded but grew into 
being, and it did not become a corporate body 
until it had been a power in the land for many years. 
The person from whom it takes its name had little 
or no knowledge of underwriting and had no direct 
connexion with that business: he was, in fact, the 
keeper of a coffee-house first in Tower Street and 
then, from 1691, in Lombard Street in the days 
when coffee-houses were becoming convenient 
places for business men to discuss their affairs 
over such refreshment as the houses provided. 
It was natural that persons of like interest should 
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haunt the same place, and Lloyd’s Coffee-house 
was patronised chiefly by the city merchants 
interested in marine affairs and in the insurance 
of the risks connected with the sea. Edward 
Lloyd and his immediate successors catered for 
the wants of their patrons and issued news-sheet 
giving useful information, and many years later 
(in 1734) Lloyd’s List was established, and the 
authors state “ there can be no reasonable doubt 
that it was the demand of the underwriters for 
shipping intelligence that led to its establishment.” 
The Coffee - house arranged with the Post Office 
to be exempt from the then heavy charges for 
delivery of correspondence. So the connexion 
grew, and even the Admiralty gave information 
to the master of Lloyd’s Coffee-house and sought 
and obtained information in return. From about 
1760 a ‘ Register of Shipping ’ was kept, and 
this series of registers developed into Lloyd’s 
Registry of Shipping, an institution independent 
of Lloyd’s. 

Apart altogether from Lloyd’s Coffee-house, the 
merchants interested in underwriting had taken 
action when the formation of companies to under¬ 
take insurances was under discussion. * Bubble 
companies and intrigue * is not an unfair descrip¬ 
tion of company finance of 1720, and the arguments 
for the formation of insurance companies with a 
monopoly, and those urged against the proposal 
by the merchants, seem poor enough to-day. 
The result did not come from argument, but the 
two charter companies won their charters and 
their monopoly by an outrageous piece of bribery 
of the King himself. The monopoly given to the 
two companies did not prevent merchants or 
individuals from underwriting insurance, and prob¬ 
ably helped the individuals engaged hi under¬ 
writing by preventing the formation of a number 
of companies. Many years later Lloyd’s produced 
arguments to prevent the formation of rivals to 
the two charter companies, and it was not until 
the days when free trade was the cry that 
new marine insurance offices were allowed to be 
formed. 

If a fear for their pockets had encouraged 
merchants to take joint action with regard to the 
formation of companies, it was a wish for better 
attention and greater comfort that led to their 
action in 1764, when those who formerly frequented 
Lloyd’s Coffee-house set up a new Lloyd’s Coffee¬ 
house in rivalry, and later on, in 1773, took rooms 
for the new Lloyd’s over the Royal Exchange. 
The management of the u old coffee-house had 
apparently become slack during the ownership of 
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an absentee proprietor. The new place was still 
a coffee - house ; refreshments were not confined 
to a particular class of merchants, and the master 
of the new house was entitled to profits from the 
business. As time went on, however, the under¬ 
writers gradually took an increasing interest in the 
affaire of the place : those duties of the master 
which were secretarial, were taken over in 1804 by 
John Bennett, jr., who was the first secretary of 
Lloyd’s, and ultimately mastership of the coffee¬ 
house ceased. Lloyd’s remained at the Royal 
Exchange, except for a short interval after the 
fire, until very recently, when the new building in 
Leadenhall Street became available. 

Turning now to the work of Lloyd’s, the volume 
before us is especially interesting in its treatment 
of the action taken by Lloyd’s in connexion with 
losses by shipping in war time, and the attitude of 
the merchants and underwriters with regard to 
dealing with the enemy in the eighteenth century 
is attractive in its simplicity and thoroughly 
different from the attitude instilled into everybody 
between 1914 and 1919. The argument used was 
that “ to carry on trade for the mutual benefit of 
both nations, is not aiding and assisting the enemy.” 
Heavy premiums were charged for covering the 
risks, but to the credit of the underwriters the 
risks wero covered, although the underwriters 
disliked it intensely when Rodney seized St. 
Eustatius in 1781 with accumulated stores valued 
at £3,000,000. Over and over again we read of 
difficult timos and of a certain number of failures, 
but success emerges in the end. Unfortunately, 
statistical evidence, which one might hope to find 
with regard to marine insurance in the past, is 
lacking : in fact, there is little evidence about 
losses except such as relates to the attempts made 
to study the shipping losses in the revolutionary 
war. From a scientific point of view this is regret¬ 
table, but investigation of this kind is always diffi¬ 
cult, and probably presents insuperable difficulty 
when risks are covered by individual underwriters. 

Throughout the years to which the book relates 
the rate of loss must have varied between something 
very small and something which, if it had continued, 
would have spelt ruin to any underwriter : but any¬ 
thing like a true measure of the risks at any moment 
is, and apparently must be, lacking. Is it because 
such a measure is lacking that there are times when 
marine insurance has a bad spell and oannot make 
profits ? Individual underwriters, possibly by an 
ingenious study of their own experience, sucoeed 
when some of their fellows are less successful. 
There is evidence in this book that sometimes in 
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the past this actually happened, and it may he 
happening again at the present time, but whatever 
difficulties there may have been it is clear that 
originally minded men like John Angerstein, Brook 
Watson, Marryat, Cuthbert Heath, or even that 
strange person Richard Thornton, who would 
cover a shipment of gold of £250,000, were certain 
of success, which an average underwriter could 
neither expect nor deserve. The explanation of 
the continued success of Lloyd’s is probably 
because there has always been a sufficient number 
of men of the calibre indicated. One cannot help 
feeling, however, in reading through the present 
book, that many of their corporate actions were 
taken late in the day and were almost forced upon 
the underwriters. 

Many years ago the underwriters produced a 
form of policy which, as an example of draughts¬ 
manship, would be almost impossible to defend, 
but it is still in use, and a better defence of its 
continued use than that given in the book before 
us is probably that it has been retained because of 
the innate conservatism of the underwriters on 
one hand and a belief in the integrity of the 
underwriters, rather than a trust of a legal docu¬ 
ment on the other. Again, it was not until 1870 
that a compulsory deposit was made giving real 
security for underwriting contracts, but in one 
sense at any rate the security was there long 
before, and the London underwriters were uni¬ 
versally trusted. Clearly, if they had not been 
trusted, it would have been impossible for Lloyd’s 
to have grown from an unconnected group of 
merchants doing marine underwriting into the 
position that it holds to-day, with its reputation 
of being prepared to insure not only marine risks 
but also fire risks and air risks, and all sorts of 
miscellaneous risks as well. 

It is appropriate that the history of Lloyd’s 
should be written by Mr. Charles Wright, who 
probably knows more about the history of Lloyd’s 
than anyone living, and by Mr. C. Ernest Fayle, 
to whom everybody interested in shipping is 
grateful for his share in the official history of the 
War, and the book they have produced is well 
worth reading. The authors have wisely avoided 
the temptation of giving unstinted praise to tfieir 
subject, and they have steered a course between 
the dullness of a business history and the journalism 
of advertisement. The book is beautifully printed, 
and, being adorned with many illustrations, for 
which Mr. Emery Walker is responsible, praise of 
it on the artistic side is unnecessary and would 
almost be an impertinence. 
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Hardy, but the opportunity of directing attention 
Colloid Chemistry in Great Britain and to it could not be lost. 

Abroad. (1) This monograph contains 24 papers, the 


(1) Colloid Symposium Monograph; Papers pre¬ 
sented at the Fifth National Symposium on Colloid 
Chemistry, University of Michigan , June 1927. 
Edited by Prof. Harry Boyer Weiser. Pp. 394. 
(New York : The Chemical Catalog Co., Inc., 
1928.) 6.60 dollars. 

(2) Laboratory Manual of Colloid Chemistry. By 

Prof. Harry N. Holmes. Second edition, re¬ 
written and enlarged. Pp. xviii+228. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1928.) 15*. net. 

(3) Lectures on the Biologic Aspects of Colloid and 

Physiologic Chemistry : a Series of Lectures given 
at (he Mayo Foundation and the Universities of 
Minnesota , Iowa , Washington (St. Louis ), and the 
Das Moines Academy of Medicine , Iowa , 1925- 
1926. Pp. 244. (Philadelphia and London: 
W. B. Saunders Co., Ltd., 1927.) 12*. net. 

(4) The Theory of Emulsions and their Technical 
Treatment. By Dr. William Clayton. (Toxt- 
Books of Chemical Research and Engineering.) 
Second edition. Pp. xi +283. (London ; J. and 
A. Churchill, 1928.) 16*. net. 

(5) Biologische KoUoidchemie. Von Dr. Raphael 
Ed. Liosegang. (Wissenschaftliohe Forschungs- 
beriohte, Naturwissenschaftliche Reihe, Band 
19.) Pp. xii + 127. (Dresden und Leipzig: 
Theodor Steinkopff, 1928.) 8 gold marks. 

(6) Physical Chemistry and Biophysics: for Students 
of Biology and Medicine. By Prof. Matthew 
Steel. Pp. x + 372. (New York: John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1928.) 20*. net. 

T HE list of books at the head of this notice 
suggests some reflections. Of the six, only 
one is published in England, while among the four 
published in the United States there is a volume of 
nearly 400 pages containing the papers presented at 
the fifth National Symposium on Colloid Chemistry. 
The symposium is now an annual institution, while 
the last general discussion on colloids, arranged 
jointly by the Faraday Society and the Physical 
Society of London, took place in 1920. Since then 
there has been a gradual cessation of all organised 
activity, and even the publication of the British 
Association reports on the subjeot, which met an 
obvious want, has been discontinued. This is not 
the place for inquiring into the reasons for this 
curious neglect of a discipline, the foundations of 
which were laid by Graham, Under and Pioton, and 
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majority of which record original investigations, 
while the rest review various aspects of the subject. 
Among the latter is a contribution by Prof. H. R. 
Kruyt, the ‘ guest of honour/ in which bu sets forth 
with customary lucidity his well-known views on 
the substantial unity of all colloidal systems and 
the manner in which the two stabilising factors, 
electric charge and solvation, can be differentiated. 
In a very exhaustive paper, Elmer 0. Kraemer 
discusses the problem of the vertical distribution 
or sedimentation equilibrium of colloidal particles, 
and arrives at the conclusion that it is still far from 
a solution. He does full justice to the important 
work of Porter and Hedges, who were the first to 
deduce an equation for the change in concentra¬ 
tion with depth which approximately agrees with 
reality, a deduction treated in a singtilarly offhand 
manner by several European authors. It is no 
doubt annoying that the ideal gas laws do not hold 
except for the thin layers studied with such success 
by Perrin, but the facts have to be faced. 

The original papers cover a very wide field and 
all deserve study. A number of them deal—one 
might say unavoidably—with the ‘ plasticity 1 or 
‘ apparent viscosity ’ of sols. A paper by Bancroft 
and Nugent on " Synthetic Kidneys ” does not 
quite fulfil the promise of the title, but gives a clear 
statement of the fascinating problem and a descrip¬ 
tion of a very curious approximate model, Gort- ,,J » 
ner, Hoffman, and Sinclair study the peptising effect 
of neutral salt solutions on the proteins of wheat 
flour, and find " a pronounced lyotropic or Hof- 
meister series of anions ” ; this paper is one of 
many symptoms of a healthy reaction from the 
uncritical acceptance of Loeb’s views, which pre¬ 
vailed a few years ago. Space does not permit 
detailed reference to the remaining papers, but the 
whole volume, which is excellently printed and 
illustrated, bears eloquent witness to the activity 
of American workers. 

(2) The present edition of Prof. Holmes’s very 
useful book is about twice the size of the first (1922), 
and the preface states that “ so much theory has 
been interspersed between the experiments that the 
manual is now almost a text as well.” Whether 
such a mixture is preferable to the laboratory 
manual or * Praktikum ’ pure and simple is a peda¬ 
gogic question which may be left open ; even if the 
theory be skipped, the book accomplishes its 
primary object very fully... It gives concise but 
adequate directions for 225 experiments which 
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have been chosen with great judgment, many of 
them, like those on sedimentation, surface films, 
and viscosity, having been collected from quite 
recent literature. The author gives a number of 
selected courses to meet the requirements of various 
classes of students : a ‘ general ' course comprising 
102 experiments is stated to require twelve hours 
per week during one semester. If any large number 
of students can really devote about 240 hours to 
laboratory work on colloids, the activity prevailing 
in the United States in this field is explained. 

(3) The subjects of the lectures printed in 
this volume are : Principles underlying colloid 
chemistry, by R. A. Millikan ; colloid chemistry in 
biology and medicine, by Martin H. Fischer ; the 
physical properties of protoplasm, by R. Chambers ; 
adsorption and vital phenomena, by R. A. Gortner ; 
the physics of the ultramicroscope and optical 
properties of colloid particles, by E. F. Burton; 
and the biological effects of light, by W. T. Bovie. 
Prof. Millikan deals with the electric charge on 
particles, and presents the matter in a highly 
simplified form ; it is of interest to note that lie 
assumes the outer layer of ions, which balances the 
charge on the surface of the particle, to bo diffuse 
and to extend a considerable distance into the 
liquid. Prof. Fischer’s paper occupies more than 
a third of the volume and sets forth his well-known 
theory pf water retention in organisms : that it is 
controlled much less by osmotic pressure than by 
the capacity of proteins for holding water, a capacity 
which varies widely with the hydrogen ion concen¬ 
tration. While the whole volume does not contain 
anything new to students of the literature of 
colloids, it fulfils what is presumably its primary 
object of stimulating the biologist’s interest in 
tjie subject. 

(4) Dr. Clayton’s work is still the only one dealing 
exhaustively with emulsions, which receive rather 
scant treatment in most of the general text-books, 
partly, no doubt, for the reason that most emul¬ 
sions of technical importance are much coarser 
systems than those falling within the colloidal 
range. The second edition contains above one 
hundred pages more than the first, which, by the 
way, has received the unusual testimonial of trans¬ 
lation into German. The additional space is 
devoted to chapters on the analysis of size distribu¬ 
tion, improved methods determining surface and 
interfacial tension, and other recent developments. 
The determination of size-distribution curves is 
becoming recognised as the only method by which 
emulsions, or the efficacy of different emulsifying 
agents applied to the same pair of phases, can 
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be rationally compared. The latest attempt at 
accounting for the ‘ type * of emulsion by the 
arrangement of molecules in the interfaoiol layer, 
the * oriented wedge theory,* is discussed fully ; 
that it is still inadequate to explain everything is 
proved by the very curious results obtained by 
Seifriz with fractions of different density from the 
same crude oil, which in identical conditions form 
the opposite types of emulsion. An extremely full 
bibliography completes the volume, which is in¬ 
dispensable to all students of disperse systems. 
Prof. Ramsden adds an appendix in which a thpory 
of emulsification by solid particles—a method first 
used by S. U. Pickering—is doveloped. It is based 
on highly novel and debatable views on the nature 
of interfacial tension, an analysis of which would 
greatly exceed the whole spaco available for this 
review. 

(5) This is one of the “ Wisseneohaftliche 
Forschungsberichte ” published by Hteinkopff 
under the general editorship of Dr. Liesegang, the 
object of which is to present in concise form the 
more important results of scientific activity since 
the year 1914. They supplement the Abstracts and 
Zentralbldtter of various societies by grouping the 
material for the benefit of definite classes of readers 
and by a somewhat more critical treatment. The 
present volume gives summaries of more than 
400 papers from the biochemical, physiological, 
and medical literature, classified, according to 
the phenomena principally involved, under the 
headings: The colloidal medium of organisms, 
changes of dispersity, permeability, electric 
charge, adsorption, swelling, interfacial tension, 
and viscosity. 

In each section copious sub-headings give more 
definite indications of the contents of the papers 
abstracted, and the volume should materially 
assist the student in the inevitable—and increas¬ 
ingly arduous—preliminary to any original work, 
the task of surveying the relevant literature. The 
enormous range of Dr. Uesegang*s own reading 
often enables him to find parallels and connexions 
which have escaped the authors: a feature not 
usually found in ordinary abstracts. 

(6) The preface and contents of Prof, Steel’s 
work produce the uncomfortable impression that 
the American student (provided that he really 
achieves what authors seem to expect of him) is a 
being with powers of assimilation which enormously 
surpass those of average English students. The 
book is intended to be u suitable for a course 
continuing through at least a third of an academic 
year,** yet oovers not only what is usually found in 
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elementary treatises on physical chemistry, but also 
contains a long chapter on “ The Nature and 
Structure of Matter/' a chapter of more than 80 
pages on colloids, and a number of biological 
applications. The principal properties of colloids 
are presented as well as can be done in the space, 
but the author still follows Loeb in his treatment 
of the proteins. Not only have Loeb's views never 
been accepted by the leading European workers, 
like Pauli and his school, but also much work has 
been done in the United States (Gortner on pro¬ 
teins, McDougall and Spoehr on agar) to prove the 
reality of the Hofmeister series, which Loeb denied. 

Small slips are probably unavoidable in attempt¬ 
ing to deal with the vast range of subjects which the 
author includes, but there seems to be no excuse 
for stating that J. C. kStoney calculated “ the actual 
charge (on one electron) by dividing the quantity 
of electricity required for the electrolysis of 1 c.c. of 
hydrogen by the number of hydrogen atoms in 
1 c.c. as given by Lohschmidt, and found 10-20 
amperes (now called absolute electromagnetic units 
of quantity)/' and for failing to correct this singular 
statement in the proofs. E. H. 


The Spirit World of the Chinese. 

Chinese Ghouls and Goblins . By G. Willoughby- 

Meade. Pp. xv+432 + 16 plates. (London: 

Constable and Co., Ltd., 1928.) 24$. net. 

DISTINGUISHED Chinese scholar has 
pointed out that there is much akin in the 
mentality of the Chinese and ourselves ; as an 
example he referred to the sense of humour of the 
two races. Prof. Giles could quote numerous 
examples from his own works in support of this 
dictum. “ Strange Stories from a Chinese Studio ” 
can be read as well for a pleasure to be obtained 
from few extra-European collections of stories and 
legends, as to gratify an interest in chinoiseries t 
while his “ Quips from a Chinese Jest Book ” has 
a subtle oynicism and a certain pawkiness of 
tumour which make a strong appeal to the British 
temperament. The same appeal, if from a slightly 
different aspect, is latent in the material of which 
Mr. Willoughby-Meade's “ Chinese Ghouls and 
Goblins ” is composed. The Chinese taste in 
ghosts, if at times more crude, with a leaning 
towards the violently horrible, is much the same 
as our own. 

Mr. Willoughby-Meade's book is more than a 
mere collection of ghost stories. It is an analysis 
of Chinese spiritual and popular religious belief 
baaed upon legends and folklore. These are sum- 
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marily quoted in considerable number. He also 
gives a brief exposition of their idea of the soul, of 
popular Taoism, and the Chinese Buddhism of 
to-day in order that the Chinese point of view 
essential for the appreciation of these stories may 
be comprehensible to those who may have little or 
no previous acquaintance with the subject. 

There has at times been a vogue in certain classes 
of writing to deprecate a comparison of the Chinese 
with western peoples to the derogation of the 
former, on the ground of their long-standing attain¬ 
ment of a high degree of civilisation, differing in 
kind, it is true, from our own. While it cannot be 
denied that China at a comparatively early age 
attained an advanced stage of intellectual, artistic, 
and material development, it is none the less true 
that its culture retains among the population at large 
a relatively high proportion of its more primitive 
characters. This holds good, of course, of the 
lower grades of society in any population, but it is 
particularly applicable to China in estimating her 
general level of culture, Confucianism and Bud¬ 
dhism, even in the form in which it appears in 
China, represent a reaching-out after something 
intellectually and spiritually more satisfying than 
tho primitive animism and the ancestor worship of 
which Chinese thought and feeling are compact. 
In both cases, however, thoir sphere of influence 
is circumscribed; and further, although it is 
customary to speak of China as one, it must be 
remembered that actually it is many. 

Mr. Willoughby-Meado is particularly interested 
in tho resemblances between European and Chinese 
folklore. As already mentioned, the ghost and 
spirit stories are much like our own ; and so with 
spiritualism ; tho Chinese, indeed, have a system 
of spirit writing very similar to planohette. But 
these stories have to us a flavour of callousness, 
which is distinctly primitive and might be expected 
of the Chinese attitude towards the value of human 
life. There is a subtle horror about the story of 
the man who was tricked into killing his family 
and servants, while thinking ho was ridding a 
haunted house of its evil spirits. Tho Chinese 
world of spirits is more highly organised than our 
own, for though Wierus in the sixteenth century 
could give a complete catalogue of the powers of the 
air, and the spirit world has a hierarchy for the 
Rosicrucians and the modem occultists, this is 
largely intellectual. In popular belief and folklore 
the orders of spiritual beings have broken down 
and survive only in fragments ; while the belief in 
a personal devil and his angels has almost vanished. 
Chinese beliefs represent an earlier phase, more 
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nearly in touch with the animistio ideas from which 
they sprang. 

Another point in which the author notes resem¬ 
blance to European folklore is in the beliefs relating 
to animals. Stories of the transformation of 
animals, tigers, wolves, foxes, etc., into human form 
are numerous, especially concerning foxes. When¬ 
ever you encounter a Mr. Hu, you may suspect ft 
fox in human form. The name for fox, though 
written differently, is pronounced in the same way 
as the surname Hu. This might perhaps be suffi¬ 
cient to account for the prevalence of the fox trans¬ 
formations, if it were not that some of the stories, 
especially in Prof. Giles’ “ Strange Stories from a 
Chinese Studio/' almost suggest a tribe or group 
of a different and perhaps more primitive culture. 
In comparing the Chinese stories with western 
stories of werewolves and other forms of animal 
transformation, however, an important point of 
difference should be noted. In China the essential 
form is that of the animal, whereas in the more 
familiar European type it is the human who 
assumes the animal form, and when injured or dead 
resumos the human form. Similarly, in the fairy 
tale, for example 41 Beauty and the Beast,” the lion 
is ■ the form induced by magic which disappears 
when the spell is removed. In China the reverse 
is the oase. It is the human form that is assumed, 
and the animal form that is resumed when the 
magic is defeated or death takes place. Here again 
the Chinese is the more primitive. The author sees 
in these stories a survival of totemism, but there is 
little evidence of it, and, like many classes of animal 
story elsewhere, they appear to point rather to a 
primitive animism, except in so far as they may be, 
as suggested above, an emblematic nomenclature 
of hostile groups and tribes, not necessarily totemic. 

The question of inter-tribal or inter-racial rela¬ 
tions suggests a reference to Mr. Willoughby- 
Meade s amusing chapter on “ Foreign Devils.” 
Chinese literature is full of references to peoples of 
grotesque and distorted form. An attempt to 
identify these, some of whom appear in the accounts 
of Mandeville and other early European travellers, 
is a puzzling, if entertaining, exercise in early 
geography. 

The author institutes an interesting comparison 
in detail with the Kalevala and also with Malay 
beliefs. As regards the former, the Kalevala is 
European only in a geographical sense. Its magical 
ideas, except in so far as they are of a general¬ 
ised character, are essentially northern Asiatic in 
character. On the other hand, Malay magic is 
highly complex. While undoubtedly to some extent 
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indebted to China, it is also in oertain elements 
and in its shamanistic conceptions derivative 
from northern Asia, the source from which these 
conceptions have reached China. Of direct con¬ 
nexion between European and Chinese folk beliefs 
there is probably little ; though they may have a 
common origin. The European beliefs seem to be 
on an entirely different plane. Possibly archaeology 
may have something to suggest when the relations 
of prehistoric China and the near and middle east 
in early times have been more fully studied and 
the evidence amplified by further discovery. 

It has been possiblo to mention a few only of the 
interesting topics with which Mr. Willoughby- 
Meade has dealt. Of dragons and monsters, of 
divination and magic, ancestor worship, vampires, 
and the like, all vastly entertaining, we may safely 
leave it to the reader to discover what there is to 
say. 

Forests and Sea Power. 

Foreata and Sea Power : the Timber Problem of the 
Royal Navy , 1652-1862. By Prof. R. G. Albion. 
(Harvard Economic Studies, Vol. 29.) Awarded 
the David A, Wells Prize for the Year 1924-25 
and published from the Income of the David A. 
Wells Fund. Pp. xv + 485. (Cambridge, Mass.: 
Harvard University Press ; London : Oxford 
University Press, 1926.) 21s. net, 

1 71 ROM comparatively early times the woods of 
England received attention from the Govern¬ 
ments of the day. At first the statutes enacted were 
directed primarily to stem the wasteful destruction 
of woodlands, as, for example, the Statute of 
Enclosure of 1482, applicable to the Royal Forests, 
Chases, etc. In the following century the Statute 
of Woods (1543) prescribed rules upon which woods 
should be managed, usually as coppice with 
standards. This was an outcome of the seizure of 
Church lands by Henry VIII. ; but nevertheless, 
up to the Restoration in the succeeding century, 
very large clearances of woodlands took place. 
During these centuries of our history, the English 
woods were chiefly called upon to supply the 
requirements of the population for various classes 
of material in local demand. During the two 
centuries ensuing from Cromweirs day, 1652 to 
1862, the Government’s ohief interest in the woods 
of the country lay in the latter’s dependence upon 
them to furnish the ohief supplies in large timber 
required by the Navy. 

In “ Forests and Sea Power ” Prof. R, G. Albion 
deals with this problem in a very lucid and in- 
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formative manner. It is at first sight curious that 
such a peculiarly English subject should have been 
left to be dealt with by an American. But not the 
least interesting part of the book are the pages 
which show the political aspects of the forest policy 
which resulted in the development of the first 
colonies both in the United States (before the War 
of Independence) and in Canada. For the Admiralty 
supplemented their Baltic supplies of masts and 
other naval stores with the produce from the forests 
across the Atlantic. 

For a considerable part of the two centuries the 
big timber, in the form of oak, was obtained from 
England, and the author traces the methods by 
which it was obtained. He depicts the hand-to- 
mouth policy of successive regimes and the ‘ muddle 
through ’ measures which appear to have persisted 
in the Supply Department of the Admiralty 
throughout the period, and might well have spelt 
disaster on three distinct occasions—the Dutch 
Wars, the American Revolution, and the Napoleonic 
Wars. A criticism is permissible on the subject 
of the action of the Admiralty in supplementing 
the failing English oak supplies by teak timber. 
This receives but a cursory mention from the 
author. In his list of references no allusion is 
made to the Records of the Honourable the East 
India Company, which appear not to have been 
consulted. From the end of the eighteenth 
century and throughout the first four decades of 
tho nineteenth, the Admiralty pressed upon the 
Court of Directors the necessity of procuring 
increasing supplies of teak timber from India and 
Burma. A voluminous correspondence took place, 
and as is shown in Stebbing’s “ Forests of India,” 
vol. 1, Pt. 2 (1022), enormous areas of teak forests 
were cut out to supply these demands. 

To all interested in a study of the development 
of the British Empire, as based on the growth of 
our naval power, this book may be commended as 
of absorbing interest. Moreover, it is not without 
some bearing upon afforestation problems within 
the British Empire at the present day. 


Our Bookshelf. 

Photochimie. Par Prof. A. Berthoud. (Collection 
de physique et chimie.) Pp. viii +323. (Paris : 
Gaston Doin et Cie, 1928.) 40 francs. 

The rapid development of molecular physics during 
the last twenty years has stimulated interest in 
photochemical processes, which are now being 
studied with renewed vigour. No little advance is 
to be recorded in this domain in interpreting the 
mechanism of photochemical action in terms of 
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the Stark-Einstein law of quantum excitation, the 
conception of both molecules and atoms in excited 
states and of collisions of tho second kind. Whilst 
from many points of view the physical processes 
occurring in gases or liquids when subjected to 
radiation of wave-lengths lying within a band of 
their absorption spectrum are obscure and the 
mathematical formulation still in a state of flux, 
yet in many directions we may trace the influence 
of these investigations in rendering the subject of 
photochemistry more precise and quantitative. 

During the last two years a number of mono¬ 
graphs and textbooks on photochemistry have 
been published, but many of them are disappointing, 
in that whilst giving exhaustive r6sum6a of the 
products obtained on irridation of complex organic 
compounds with ultra-violet light, but little atten¬ 
tion is devoted to the correlation of recent informa¬ 
tion derived from physical sources with the 
chemical changes involved in the simpler photo¬ 
chemical reactions. Prof. Berthoud’s book is in 
many ways one of the most satisfactory volumes 
published on the subject, for a not unsuccessful 
attempt has been made to weld the two aspects, 
physical and chemical, into a homogeneous whole. 

The volume is conveniently divided into two 
sections, the physical and the chemical. In the 
first section the law's of radiation and the theories 
of light absorption and emission, the photoelectric 
effect, as well as phosphorescence and fluoroscence, 
are described, whilst the second is devoted to a 
detailed consideration of the varieties of photo¬ 
chemical change. Especially interesting are the 
chapters on optical sensitisation and on chloro¬ 
phyll. Prof. Berthoud appears to incline to the 
belief that in all cases of halogenation the primary 
reaction of light absorption is the dissociation of 
the molecule of the halogen into atoms. Whilst it 
is true that many reactions arc readily explicable 
on this hypothesis, in other cases such as the 
chlorination of hydrogen or the bromination of 
hexahydrobenzene, this assumption leads to some¬ 
what arbitrary assumptions. The printing of the 
book, judged by English standards, is rather poor, 
and the absence of a subject and name index is to 
be regretted. Eric K. Rideal. 

Railway Signalling , Theory and Practice: a Practical 

Manual for Engineers, Transportation Officers, 

and Students, By S. T. Dutton. (Lockwood’s 

Manuals.) Pp. viii + 148. (London: Crosby 

Lockwood and Soil, 1928.) 7a. fid. net. 

While the travelling public is well acquainted 
with the locomotives and trains which transport 
them from place to place, much less is generally 
known of the no less important means by which 
the safe operation of railway traftio is assured. 
Such a manual as this is therefore welcome, as it 
clearly sets forth the theoretical requirements of 
signalling and the practical means of carrying 
them out. 

The work is concerned entirely with the fixed 
signals themselves, their-, connexion with the 
operating levers in the signal box, and the inter¬ 
locking apparatus which harmonises the movements 
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of points and signals and prevents conflicting 
signals from being given. The different kinds of 
signal are described and the reasons for their use 
explained. The arrangements required for Bingle- 
line working are then described and the methods 
of operation discussed, English and Indian practice 
being compared. Double-line working and its 
rules are similarly dealt with. The arrangement 
and construction of signal cabins are described, 
and the connexion of the signals with the levers. 
The following chapters deal with point rod con¬ 
nexions, point locking and detection, and the 
methods of compensating the rods for temperature 
changes. An important chapter treats lucidly 
with the preparation of locking charts and tables. 
Consideration is then given to the problem of the 
interlocking of points and signals at junctions, 
special attention being paid to the interlocking of 
facing points. A useful appendix gives specifications 
for signalling materials. 

The book is illustrated with numerous diagrams 
and will be found useful by the student of safe 
railway working as well as by the practical signal 
engineer. E. A. Fohwtrd. 

Insect and Fungus Pests of the Farm. By J. C. F. 

Fryer and F. T. Brooks. (The Farmer and 

Stock-Breeder Manuals.) Pp. 198. (London: 

Ernest Bonn, Ltd., 1928.) Hs. 6d. net. 

This volume represents an attempt on the part of 
expert plant pathologists to put before the farming 
community', in simple, non-technical language, an 
outline of our present knowledge with regard to 
insect and fungus peats of farm crops. It is recog¬ 
nised that no clear-cut rules can be given for dealing 
with each pest, as methods of treatment must 
inevitably vary with the local conditions associated 
with individual attacks. The aim is, therefore, to 
ut forward the main principles of control in the 
ope that agriculturists of all types may be en¬ 
couraged to attempt to apply them, and, by work¬ 
ing in a spirit of co-operation, aid in the application 
of scientific principles to commercial conditions. 

To this end, unnecessary technical details of life 
history have been omitted, and attention con¬ 
centrated upon the phases directly responsible for 
damage to crops. The general symptoms accom¬ 
panying attack afford a good indication of the 
insect or disease concerned, and weather has a 
much closer connexion with the severity or light¬ 
ness of attack than is generally realised. At the 
present time direct offensive by chemical means is 
too expensive for general use, and control must 
chiefly be exercised by methods of prevention. 

The diseases and pests dealt with are grouped 
according to the crops chiefly attacked, but a certain 
range of universal soil pests, including wire worms, 
leather jackets, slugs, etc., are omnivorous and may 
affect crops of very varied types. The authors also 
touch lightly on the same problem as it concerns 
horticultural crops, and the book concludes with a 
short bibliography and an indication of the where¬ 
abouts of the advisory entomologists and mycolo¬ 
gists of the Ministry of Agriculture, from whom 
advice may be sought. 
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History of the Mongols from the 9th to the 19th 
Century , By the late Sir Henry H, Howorth. 
Part 4 : Supplement and Indices. Pp. iv + 378. 
(London: Longmans, Green and Co., Ltd., 
1927.) 42s. net. 

The late Sir Henry Howorth was an indefatigable 
worker in many fields, and in certain circles his 
studies in the early history of the Church will 
always be highly appreciated. His name, however, 
will perhaps be best remembered as the author of 
a monumental history of the Mongols. A defect 
of that great work was the absence of an index, 
which the author had always deplored. Now, after 
his death, his sons have undertaken the publication 
of separate indices to Part 1 and Part 2, Divisions 
1 and 2, and Part 3, which are issued together 
in the present volume. The author had also 
planned a new edition which should take into account 
the vast mass of material which had accrued in 
the fifty years since the original edition. Certain 
introductory chapters to Part 1 had already been 
written when the War and growing physical 
infirmities interrupted the work. These intro¬ 
ductory chapters, however, are now issued as a 
supplement, substantially as they were left by the 
author, and with the indices form Volume 4 of 
the whole work. These chapters deal with the 
ethnography and zoology of Central Asia, the life 
of the Mongols, and their religion. The last-named 
chapter, in view of the increase of our knowledge 
of Lamaism in recent years and the comprehensive 
nature of the survey, will be found particularly 
helpful to the student. 

The Diseases of Sugar Beet. Dr. Otto Appel. 
English edition edited by R. N. Dowling. The 
Work translated by C. Leslie Wood. Pp. v + 
22 + 22 plates. (London: Ernest Benn, Ltd., 
1927.) 6s. net. 

The increasing attention that is being given to the 
growing of sugar beet in Great Britain renders it 
advisable that growers should be forewarned as to 
the nature of the insect and fungus pests which are 
liable to attack the crop, and which might cause 
serious epidemics. With this object in view a 
translation has been made of Dr. Otto Appel’s book, 
in which about a score of the worst pests are simply 
and shortly described, withhints as to prevention and 
cure. The letterpress is accompanied by excellent 
coloured illustrations (by A. Dressel), which convey 
a very clear idea of the morphological phenomena 
associated with each pest and which should render 
the task of identification less difficult to the grower. 

Air Ministry. Flying for Air Survey Photography. 
By F. Tymms and Flight-Lieut. C. Porri. Pp. 
46 + 4 plates. (London : H.M. Stationery Office, 
1927.) 2s. net. 

This small book on the methods of air survey is 
based on reports received from operators in different 
parte of the country to whom a lengthy question¬ 
naire was sent. It thus records the practical experi¬ 
ence of those engaged in aerial survey, but it makes 
no claim to be a manual of the subject or to deal 
exhaustively with instrument and methods. The 
book should prove useful to all aerial surveyors* 


August 26 , 1928 ] 


NATURE 


275 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Natubb. No notice ts taken 
of anonymous communications .] 

The Compton Effect and Polarisation. 

When a beam of X-rays passes through a medium, 
three kinds of phenomena may be observed : the 
photoelectric effect, the Compton effect, and the so- 
called classical scattering. The conversion of the 
number of recoil and photoeleotrons made by means 
of the Wilson expansion chamber by A. H. Compton 
and D. Skobeltzin showed that the probability of the 
Compton effect greatly increases as the wave-length 
decreases. On the other hand, the intensity of the 
scattered radiation does not depend upon the wave¬ 
length of the incident X-rays. It may be expected 



Fig. l. 


from this that where hard X-raye are used, the modi¬ 
fied rays will be prodominant, whereas in the case of 
soft X-rays (Barkla’s experiments) the scattered 
radiation will consist almost entirely of the unmodified 
rays (classical scattering). 

Hard X-rays were obtained by means of an apparatus 
giving a voltage up to 200,000 volts and provided 
with a rectifier. The continuous radiation emitted 
by a tungsten target was made comparatively 
homogeneous by allowing the beam to pass simul¬ 
taneously through uranium, lead, and copper filters. 
The homogeneity of these rays was checked by 
measuring their absorption in different substances, 
and the effective wave-length of the separated narrow 
region of the spectrum could be thus determined. 
All the measurements were made by means of an 
ionisation chamber of small capacity which was 
connected to a string electrometer. The effective 
wave-length of secondary rays, which were scattered 
from paraffin at right angles to the incident rays, was 
also determined by the absorption method. 

These measurements showed that an increase 4n 
the wave-length, equal to 0-022 A., took place in the 

No. 3069, Vol. 122] 


process of scattering. According to the theory of 
the Compton effect this increase should be equal to 
0-0243 A. This agreement between the observed and 
calculated values shows that in this case the scattered 
radiation consisted almost entirely of the modified 
rays. Some discrepancy between these figures may 
be explained by the fact that we did not use a mono¬ 
chromatic line but a small region of thf spectrum, 
and a fraction of the radiation of greater wave-lengths 
could be present there. 

In the same way the further softening of the X-rays 
after the second scattering (tertiary rays) was con¬ 
firmed. Thus we have a moans of obtaining ft beam 
of X-rays consisting of modified rays and naturally 
the question arises whether these rays, are polarised 
or not. In order to get information residing the 
polarisation of the scattered radiation, it is necessary 
to allow the rays scattered from the first radiator 
to strike the second radiator, and to measure the 
intensity of the tertiary rays thus obtained. Both 
radiators were mode of paraffin (Fig. 1). The 
second radiator B was placed along the line AB at 
right angles to the primary beam. The measurements 
of the intensity of tertiary rays wore made in a plane 
perpendicular to the secondary rays in three directions, 
I, II, and III. The following data were obtained in 
one of numerous experiments : 

Directions of the tertiary 

rays . . . I. II. III. 

Current in the ionisation 

chamber . . , 8-18 4*04 0-20 

These figures show that the polarisation of modified 
rays is quite similar to that of rays scattered according 
to the classical theory. In fact, in the case of classical 
scattering, the electric vector E of secondary rays 
will have the direction indicated in Fig. 1 by an arrow; 
the intensity of tertiary rays will have a maximum 
in the direction I, perpendicular to this voctor, a 
minimum equal to zero in the direction III, and a 
value equal to half of the maximum intensity in the 
direction II, making an angle of 45° with the electric 
vector. The figures given above are in good agree¬ 
ment with what could be expected from the classical 
theory : the intensity of the tertiary rays in the 
direction II is almost exactly a half of that in the 
direction I, and the intensity in the direction 111 
makes up only 2*5 per cent of the maximum intensity. 
The fact that the intensity in this direction was not 
zero may be explained by the multiple scattering of 
the X-rays in the scattering blocks, and also by the 
finite dimensions of the aperture in the ionisation 
chamber. 

As the direction of the recoil electrons lies always 
in the plane containing both incident and scattered 
quanta, the polarisation of the scattered radiation 
will not be without effect upon the spacial distribution 
of the recoil electrons when they are produced by 
polarised radiation. For example, it is evident that 
the greatest number of recoil electrons, corresponding 
to the quanta scattered in the plane I B III, will be 
in the plane AB I, because the intensity of the 
scattered radiation in this plane is a maximum. On 
the other hand, there will lie no recoil electrons in 
plane AB III, corresponding to the rays scattered in 
the direction III, because the intensity of these rays 
is zero. Thus the directions of recoil electrons will lie 
principally in the plane passing through the magnetic 
vector of the incident beam. 

For some direction IV of the scattered quantum, 
making an angle 0 with the direction of the incident 
ray AB, we shall have a change of wave-length equal 
to AX = 0-0486 31^0/2. Tlie scattered rays will be 
plane-polarised, so that their electric vector will lie 




276 


NATURE 


in the plane III B IV, passing through the direction IV 
and the direction of the electric vector of incident 
rays. The intensity of scattered rays will be, lor a 
given angle 6, projxirtional to sin a a, where a is the 
angle between the directions IV and III, and, more¬ 
over, will depend upon the probability of the incident 
quantum being deflected at the angle Q. This 
dependence of the intensity of scattered rays on the 
angle a shows that also for those rays which are 
scattered not at right angles to the incident beam, the 
recoil electrons will lie chiefly in the plane containing 
the magnetic vector of the incident rays, that is, in 
the plane A B 1. 

From observations of special distribution of the 
tracks of recoil electrons produced by polarised 
X-rays in a Wilson expansion chamber, it is possible 
to determine the polarisations of these rays. Such 
experiments were performed by Kirchner, who, using 
rather hard X-rays, investigated the azimuthal 
distribution of recoil electrons, and found that they 
wore ejected principally in the plane containing the 
magnetic vector of the incident rays. But it must be 
borne in mind that the length of tracks was very small 
and did not exceed some millimetres. Such short- 
ranged rocoil cloctrons give very crooked tracks, 
from which it is very difficult to judge with certainty 
the direction in which the electrons have been ejected, 
and therefore this method cannot givo such quanti¬ 
tative results as the investigation of the intensity of 
scattered X-rays. 

In tho case of polarised 7 -rays, the expansion- 
chamber method could be used with advantage, 
because the recoil electrons ejected by 7 -rays give 
very long and almost straight tracks. Polarised 
7 -rays may be easily obtained by the method 
described above, that is, by allowing them to scatter 
from light substances at right angles to the incident 
beam. 

The results of experiments described above may be 
summarised as follow : 

In the case of hard X-rays (\~0-07 A. to 01 A.) 
the secondary radiation scattered from light sub¬ 
stances consists almost entirely of rays with increased 
wave-length (in consequence of the Compton effect). 

The scattered (modified) rays are polarised in the 
same manner as they should be in the case of classical 
scattering. The same may be said of the spacial dis¬ 
tribution of tho intensity of scattered rays, 

P. Lukirsky. 

Leningrad, 

July 6 . 

The Photochemistry of Ergosterol. 

In order to study the ohanges undergone by orgo- 
sterol under the influence of ultra-violet irradiation, 
the following arrangement has been dovised : The 
flat platinum surface of a sensitive platinum-tellurium 
thermopile (constructed by Dr. W. Vanselow in this 
laboratory) was coated with a layer of solid ergosterol 
cemented with ether and w f as then exposed to mono¬ 
chromatic radiation from an intense quartz-mercury 
arc using a Hilgor quartz monochromator. Variations 
in tho intensity of the light source were checked by 
the use of a second thermopile. 

The following galvanometer deflexions, in milli¬ 
metres, were obtained : 


Line. 

Thermopile 

Empty. 

Thermopile with Layer 
of Ergosterol. 

Ratio. 

265 fxfi 

8 

6 

0*75 

280 w 

4 

2-3 

0*62 

313 w 

34 

22 

0*66 


A deflexion of 1 mm. corresponds to a radiation 
intensity of 0*65 erg per square mm. per second. 
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The illuminated surface of the thermopile had an area 
of 6*6 sq. mm. The layer Of ergosterol was about 
2 nun. thick. The deflexion of the galvanometer 
could be noticed almost immediately after the ex¬ 
posure of the coated thermopile to the monochromatic 
radiation. 

That all the light was absorbed by the layer of 
ergosterol and none passed directly through to the 
thermopile was demonstrated by depositing a similar 
layer 011 the outer quartz window of the double 
thermopile in front of the first empty unit. The 
galvanometer under these conditions showed no 
deflexion. The sample of ergosterol used had boen 
prepared from yeast by saponification with alcoholic 
potash, extraction with ether, repeated reorystallisa- 
tion from 96 per cent alcohol, acetylation of the orude 
ergosterol, recrystallisation of the acetate from glacial 
acetic acid and alcohol, saponification, and finally 
three reorystaflisations from absolute alcohol. It waft 
beautifully crystalline, snow-white, and had a melting- 
point of 163° uncorrected. 

The layer of ergosterol cut the galvanometer de¬ 
flexion to about 66 per cent of its original value for 
the 313 line. As ergosterol has no bands of absorp¬ 
tion in this region, the effect must be due to reflection 
and increased heat capacity of the thermopile, 

Tho deflexion is reduced about the same amount 
also in the region where ergosterol absorbs the light, 
at 266 and 280 w. It is known that this light is 
absorbed and that it effects a chemical change as 
evidenced by the anti-rachitic properties of irradiated 
ergosterol. The experiments with the coated thermo¬ 
pile show that there is 110 appreciable absorption of 
neat in the photochemical activation of ergosterol. 
The fact that this absorption of light energy to give a 
chemical reaction does not result in an endothermic 
reaction for tho whole process may be explained 
according to three different hypotheses : 

(a) Ergosterol is quantitively transformed into 
vitamin I), and a high energy is necessary to excite 
the ergosterol, but after excitation the rearrangement 
of atoms and electrons ovolves practically as much 
heat as was absorbed in the excitation process. In 
other words, the energy required to excite ergosterol 
is large, but the heat of reaction into vitamin D is 
practically zero. 

(b) The quantum efficiency of the formation of 
vitamin D is low even for monochromatic radiation, 
most of the energy being dissipated as heat or used to 
elicit complicated reactions leading to the formation 
of now products other than vitamin D. 

(c) Not ergosterol itself, but an impurity, is the 
mother substance of vitamin D, and most of the 
energy absorbed by ergosterol is dissipated as heat. 

Rosenheim and Webster 1 have found that the 
changes undergone by ergosterol under the influence 
of polychromatic light are of a complex nature. On 
the other hand, quantitative measurements, which will 
be reported elsewhere in detail, have shown that the 
quantum efficiency of the photochemical activation 
of ergosterol by monochromatio light is constant 
over a wide range of radiations, 760-1000 ergs being 
necessary with the 256, 265, 280, and 293 w lines 
to form an amount of vitamin D sufficient to cause 
a demonstrable deposition of calcium in the bones 'of a 
rachitic rat. 

These findings would seem to make the second 
hypothesis likely. The third one is extremely 
doubtful in the light of a recent paper by Windaus, 
Borgeaud, and Brunken.* 

The facte show at leaat that the production of 
vitamin D, even by monochromatic ultra-violet light. 
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may be quite complicated, and that it is perhaps 
premature to assume that the new band of absorption 
appearing at 247 mm in irradiated ergosterol is a 
characteristic band of vitamin D. 

The arrangement described here may prove to be 
useful in the study of other photochemical processes. 

My beat thanks are due to Prof. Farrington Daniels 
for the hospitality of his laboratory. 

Staxislaw Kazimierz Kon. 

Laboratory of Physical Chemistry, 

University of Wisconsin, 

Madison, Wisconsin, July 13. 


The Stark Effect at Very High Field. 

Fob the spectroscopic study of atomic and mole¬ 
cular structure, the production of high magnetic and 
electric fields is of prime importance. I have lately 
been engaged in this problem, and although 1 do not 
believe the limit has been reached, still, so far, I have 
obtained a field of 050 k.v. per cm, (being roughly 
extrapolated from the previous date for H a , neglect¬ 
ing the third and higher order Stark effect). 

The tube used was a q\iortz one of the Lo Surdo 




no. l. 


type, the inner diameter being 0*8 to 2 mm. For the 
excitation, a powerful transformer with a synchronous 
motor rectifier was used. Particular care was taken 
to choose the most suitable phase setting of the vanes 
of the rectifier. In most cases the ourrent remained 
below 0*5 milliamp. The exact value of the terminal 
voltage has so far not been measured; but, roughly 
speaking, the largest field would have been only of 
the order of 150 k.v., if the ordinary positions of 
the va^ee had been used. 

With the help of this very strong field, I have 
observed various lines of the helium and lithium 
apfeofc* which were hitherto not found to be affected 
by the electric field; for example, both the heliunfc* 
line X7666 A. and the lithium line A6702 A. were 


found to be shifted to the violet. In the case of the 
neon spectrum a large number of lines were found 
to show quite complicated patterns of the Stark effect, 
allowing a more extensive study than was carried 
out by Nyquiat (Phys. J?etr., 10, 226-243 ; 1017), 

With hydrogen an interesting feature observed Was 
that the relative intensities of the p-oomponent of 
Ha-line were found to be in the ratio 22 : 66 : 45, 
instead of Stark’s former data of 1 : PI : 1&, and this 
new result seems to be in better agreement with 
Sohrddinger’s recent calculations. The accompany¬ 
ing photograph (Fig. 1) shows a part of the p- and 
a -components of the helium spectrum and the p- 
component of H a . The discrepancy between the 
field values extrapolated from H« and must be 
largely due to the third and higher order Stark effect 
of Hjs. The detailed report will be published in the 
scientific papers of the Institute. 

In conclusion, I may state that it seems to be quit© 
promising to apply this method for the Stark effect 
study of other elements. YosHto Ishida. 

The Institute of Physical and 
Chemioal Research, 

Tokyo, Japan. 


Contractions for Titles of Periodicals. 

The advantage of a standard list of contractions 
for periodical titles for general use in scientific 
journals would so outweigh initial inconveniences of 
changing present systems that it seems ungracious, 
with a comprehensive list of abbreviations now 
available in the World List of Scientific Periodicals " 
(1901-1920), to question its suitability for general 
adoption. I am, however, doubtful whether the 
“ World List ” meets the particular requirements of 
journals circulating widely abroad. For these the 
title contractions must be free from ambiguities, 
indicative of the language of the originals, and full 
enough for a reader of any nationality to reconstruct 
the title sufficiently to enable him to find the title- 
entry easily in an alphabetically arranged catalogue 
of periodicals. 

To secure freedom from ambiguity the use of the 
same contraction for words of different meaning 
should be avoided. The “ World List ” does not 
always do this. For example, Indian Engineering is 
contracted to Ind . Engng., and Journal of Industrial 
Hygiene to J. Ind . Hyg. A reader recognising the 
Ind. in J. Ind . Hyg. as standing for Industrial , might 
well assume that Ind. Engng . stood for Industrial 
Engineering^ only to discover on obtaining the latter 
journal from a library or bookseller that it was not 
the one required. 

As indicative of the language of the original the 
retention of an article, preposition, or conjunction 
in contractions of foreign titles is helpful. The 
** World List ” normally omits these. The Annali 
di Clinica medica , Palermo, becomes simply Ann . 
Clin, med., being determined as Italian because of 
the higher order of familiarity of the Italian language 
over Portuguese, and because its form .of contraction 
precludes English, French, or German. But the 
knowledge of languages implied here will not always 
save a reader from doubt. The French publication 
U Argus : Journal International des Assurances , Paris, 
becomes simply Argus , which gives no clue to the 
language of the original, and a reader cannot be 
presumed to know that France alone has a scientific 
periddioal of this name. The retention of the artiole, 
or of the imprint 4 Paris * here seems neoessary. 

The third requirement, that* the contraction be full 
enough to facilitate the reader’s search for the 
journal-title in any library list, seems to me the most 

h2 
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important, and the one in whieh the “ World List ” 
fails most conspicuously. An instance may be given. 
The Bulletin trimeetriel de la SocUti d'horticulture de 
Sedan appears in the “ World List *’ as Bull, Soc . 
Hart, Sedan : the Bulletin de la SocMU oentrale d*horti¬ 
culture du dtpartemerU de la Seine-1 r\f6rieure, Rouen, 
as Bull . Soc . Hort. Seine-Inf, In any alphabetical 
catalogue one would expect to find the entry for the 
first journal near to and preceding the second. In 
fact, in the “World List 1 ’ the two are some 690entries 
apart, the effect of the essential words centrals and 
trimeetriel being to separate them widely and to 
reverse their positions. Contractions should not 
ignore essential words that so appreciably affect the 
alphabetical position of titles. These contractions 
would more usefully have been Bull . Soc . cent. d'Hort. 
Seine-Inf. and Bull, trim . Soc . d'Hort. Sedan . Occasion¬ 
ally a contraction in the “ World List ” rearranges the 
form of title, thus the Journal of the Royal Army 
Medical Corps becomes R.A.M.G. JL , a baffling form 
for most foreigners. The language of the original is 
even departed from on occasion, thus Vestntk Klubu 
PHrodovidecMho v Prostejov& becomes Jahrb. naturw. 
Kl. Prosenitz , 

The very great value of the “ World List ” is not 
gainsaid. It would, howover, be interesting to know 
the opinion of others as to the suitability for universal 
adoption of its system of abbreviations for the titles 
of periodicals. R. L. Sheppard, 

Bureau of Hygiene and Tropical Diseases, 

23 Endsleigh Cardens, London, W.C.l, 

Aug. 4, 


Molecular Spectra in the Extreme Infra-Red. 

The appearance in the spectrum of monochromatic 
light diffused by fluids, of new lines of modified 
frequency (Ind. Jour. Phys. f vol, 2, pp. 387 and 
399 ; 1928), gives us a powerful, accurate, and con¬ 
venient method of exploring molecular spectra, 
especially in tho near and extreme infra-red regions. 
We have only tcuphotograph the spectrum of the 



Fig. X. 

scattered light, and the frequency-differences between 
the incident light and the new radiations exoited by 
it give us the molecular frequencies. As an illustra¬ 
tion of what the method is capable of, we may mention 
the case of carbon tetrachloride, the spectrum' of 
the mercury arc scattered by which is reproduced as 
Fig. 1 B, 1 A being the incident spectrum. The 
4368 A. line, whioh is the principal exciter, is accom¬ 
panied by three sharp lines close to it on the right, 
from which we deduce 46*4 31*8 /u, and 21*7 m as 
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wave-lengths of three hitherto unknown infra-red 
tines in the spectrum of the carbon tetrachloride 
molecule. In addition, we have a doublet 13*0 m and 
12*6/*» the position of which as an unresolved line 
was approximately known from the work of Coblentz. 

Fig. 1C shows the nebulosity or continuous spectrum 
accompanying the 4368 line when it is scattered by 
benzene. The existence of a continuous radiation 
accompanying the lines and bands in the scattered 
spectrum from liquids has been pointed out by us 
earlier and is indeed visible in our published photo¬ 
graphs. Its natural explanation would appear to be 
that it arises from a combination of the rotational 
frequencies of the molecule with the frequencies of 
the incident or scattered radiations, the impedance 
to the free rotation of the molecules in a dense fluid 
being the reason why such combination results in a 
continuous spectrum instead of discrete lines. The 
unmodified tines being the strongest, the nebulosity 
accompanying them appears very conspicuous. 
Incidentally, with reference to a recent interesting 
paper by Cabannes and Daure (Comptee rendu*, June 4, 
1928), we may direct attention to the distinctly 
imperfect symmetry of the nebulosity on the two 
sides of the 4368 tine appearing in Fig, 1 C. 

C. V. Raman. 

* K, 8. Krishnan. 

210 Bowbazar Street, 

Calcutta, July 6. 


Infection of Phlebotomus sergeatl with 
Lelabmania tropica . 

Working in the Government Central Laboratory, 
Baghdad, as guests of the director. Dr. A. E. Mills, we 
found that cultures of a strain of Leiehmania tropica 
behaved in P. eergenti exactly as in P. papatasii, that 
is, in sandflios infocted by feeding through a membrane 
the flagellates tended to an anterior position. 

Laboratory-bred P . eergenti (17 9 9 ) were fed on an 
oriental sore in Mosul. Of these eleven became in¬ 
fected and the flagellates were again found to behave 
as in P. papataeii. (Two laboratory-bred P. papataeii 
were fed on the same sore, one beooming infected.) 

Two wild females of P. eergenti (out of 683 dissected) 
were found infected with flagellates in the oardia and 
stomaoh. Material from one naturally infected sand¬ 
fly was inoculated into a volunteer (May 28). Up to 
the present the result is negative. 

The above observations, in spite of the negative 
result of the single experiment on man, which can be 
explained on various grounds, point to the conclusion 
that P. eergenti is also a carrier of cutaneous Leish¬ 
maniasis, a possibility first considered by Sinton 
(1926). A survey of the distribution of sandflies in 
Baghdad shows that in some districts P. eergenti is 
the main carrier. Working in Jerusalem with labora¬ 
tory-bred P. eergenti we found that in specimens 
infected by feeding on man L. tropica (long forms of 
the flagellates only) reaches more than half way down 
theproboscis after six days at 27° C. 

The Kala-Azar Commission of the Royal Society 
(W. 8. Patton and E. Hindi©, Froc. Roy . Soc. B* vol. 
101; 1927) found that out of 430 specimens of 
P. eergenti artificially infected with L. donovani only 
twenty-three showed flagellates in the oardia and 
none in the oesophagus and pharynx. The tendeftoy 
of L. tropica to an anterior position in P. eergenti fa 
therefore in marked contrast to the behaviour Of 
L. donovani in the same sandfly. 

S. Adler. , 

Microbiological Institute, O. Thbodos. 

Hebrew University, 

Jerusalem. 





August 25 , 1928 ] 


NATURE 


$79 


The Waves of an Electron. 1 

By Prof. George P. Thomson, University of Aberdeen. 


T HE Justoiy of the newer physios', as it may be 
oalled, is largely the history of the very 
successful attempts which have been made to 
explain the facts of the physical universe in terms 
of electricity. In particular, the natural units of 
electricity, the electron first isolated as the carrier 
of the negative charge in the cathode rays, and the 
more massive proton with its equal positive charge, 
have been the bricks out of whioh physicists have 
tried to build model atoms. But until recently 
the only properties which oould be attributed with 
oertainty to the electron were its mass, 9 x 10“ M 
gm., and its charge, -477x10“ 10 electrostatic 
units. It is indeed possible to calculate a 4 size * 
on the assumption that it follows the same laws 
as a charged metal sphere in a laboratory, but the 
value found, 37 xlO 1S , is neither confirmed nor 
contradicted by any experimental evidence. 

To show why we are now obliged to ascribe 
much more complicated properties to the electron, 
I must make a digression into optics. It is well 
known that there is a number of phenomena which 
are examples of wave-motion in what used to be 
called the ether, though it seems now more fashion¬ 
able to call it space. Such are wireless waves, 
light, ultra-violet radiation, X-rays. They differ 
only in wave-length, and it is convenient to refer 
to them all as light. 

Now at the beginning of the century, the wave 
theory of light was one of the most firmly estab¬ 
lished parts of physics. It is true that for many 
purposes light was treated as consisting of rays, 
that is, effects travelling in a straight line, but 
this was merely an approximation used for con¬ 
venience in calculation, and not regarded as of 
any great physical significance. The evidence for 
waves (interference and diffraction) was, and 
remains, overwhelming. Gradually, however, a 
series of experimental and theoretical results 
accumulated which showed that this was not the 
whole story, and in particular that light could 
communicate an amount of energy to an electron 
whioh only depended on the kind of light and not 
at all on the intensity. If light consists of con¬ 
tinuous waves this seems almost impossible ; but 
it is just what we should expect if, as Newton 
firmly held, light is due to a stream of corpuscles. 
In such a case, if one of these hit an electron, it 
would give to it an energy which would be quite 
independent of the number of other corpuscles 
present in the stream, that is, of the intensity of 
the light. 

- Louis de Broglie has hit on a brilliant synthesis 
of the two views. Put very briefly, it comes to 
saying that light is indeed corpuscular, but that 
the corpuscles are accompanied and guided by 
waves. Now the bearing of this on our subject is 
as follows: de Broglie’s theory is quite a general 
one, and should apply to any sort of corpuscular 

1 From a discourse delivered at the Royal Institution of Orest Britain 
on Friday, 8. 
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motion ; in particular electrons should be accom- 

f ianied by waves which determine their motion, 
t would seem at first sight that this would involve 
a contradiction with what is already knewn about 
the motion of electrons. For example, waves 
spread after passing through a small aperture, 
while electrons can be concentrated into a fine 
beam by a tube or series of slits. But it is all 
a question of wave-length. Ordinary visible light 
only spreads very slightly round obstacles because 
its wave-length is small compared with the size 
of ordinary objects. Wireless waves bend much 
because their wave-length is large. 

There is, in fact, a relation pointed out more 
than a century ago by Hamilton between optics 
and dynamics. The laws of dynamics in their 
most general expression, the principle of action, 
are mathematically identical with Fermat’s prin¬ 
ciple, which is the most general statement of optics 
on the ray theory. Now in optics, rays are an 
approximation to the wave theory, more and more 
nearly true the smaller the wave-length ; perhaps 



Fig. 1.—Rings produced by a gold film. 


the accepted mechanics of Newton and Hamilton 
is also only an approximation, true in practice 
because the wave-lengths concerned are very 
small 1 If so, we must develop a new mechanics 
to deal with cases when the wave-length is not of 
negligible size. 

I)e Broglie’s results are as follows : For any 
moving particle the wave-length A ■= hj (momentum) 
where h is Planck’s constant = 6-58 x 10 27 . This 
in fact comes out negligibly small for any ordinary 
body. Even for an electron moving with the 
moderate energy of 150 volts it is 10cm., or 
about that of a soft X-ray, while for cathode rays 
of, say, 15,000 volts, it is 10“® cm. 

Still, Sir William Bragg and his son have shown 
us how to measure the wave-lengths of X-rays, small 
though they are, and the electron waves may yield 
to a similar treatment. 

We must first consider some general properties 
of these waves. According to de Broglie the 
speed of the waves, V, is c*/v, where v is the speed 
of the particle, and c the velocity of light. They 
are thus faster than light. This result would be 
contrary to relativity if the waves carried energy, 
and so oould transmit a signal, but as the energy 
is supposed associated only; with the particle , this 
objection does not come in ; indeed, on the classical 
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optical theory, cooes are known of metals, such as 
sodium, having a refractive index less than unity, 
which implies a wave velocity greater than c. 
Prom the above two equations, taking account 

of the variation of masB with speed, V 2 = + ~ p c 4 * 


and so depends on A. Thus there is dispersion , in 
the optical sense, for these electron waves even in 
free space. 

The late Lord Rayleigh showed that in such a 
case, besides the velocity of the independent waves, 
there is what he called a group velocity , which is 
the speed with which the pattern formed by the 
superposition of several waves of slightly different 
wave-length moves along. Now an application of 
his formula shows that in this case the group 
velocity is precisely v , the speed of the electron, 
so that the electron carries its group with it—or 
the group carries the electron—though the indi¬ 
vidual waves composing the group are perpetually 
shooting through from behind. 

Again, since an electron is charged, its motion 
is affected by an electric or a magnetic field. On 
the older view of an electron this was simply a 
consequence of the laws of electricity. On the 
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tions. Zt forms, in fact, the three-dimensional 
analogue of the ordinary optical ruled diffraction 
grating. 

The idea o£ using a crystal in this way has been 
carried out by Davisson and Germer in America, 
and by Reid and myself in Great Britain. If a 
beam of X-rays is passed through a single crystal 
and allowed to fall on a photographic plate, the 
developed pioture is a senes of spots the position 
of which depends on the structure of the crystal. 
If it passes through a powder formed of a large 
number of very small crystals arranged at random, 
the spots due to eaoh tiny crystal join together to 
form a series of concentric rings, the relative sizes of 
which depend on the crystal structure, the absolute 
size of the whole pattern being proportional to 
the wave-length of the X-rays. Both these 
methods, or their equivalent, have of course been 
extensively used in the investigation of crystal 
structure by X-rays. 

The apparatus used by Reid and myself is a 
direct application of this method to the study of 
electrons. A narrow beam of cathode rays passes 
normally through a very thin film of metal by 
which it is scattered or diffracted. The scattered 
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new view the electron goes where its wave takes it. 
Somehow, the only possible paths are those along 
which the wave is propagated. On this view the 
change in motion of the electron is analogous to 
the change in direction of a ray of light when it 
enters a refracting medium. In fact, by choosing 
the field in an appropriate manner, we can imitate 
the effect on light of a corresponding piece of glass. 
For example, we can make a field equivalent to 
an ordinary convergent lens and bring electrons to 
a focus. 

Of course, this is only a translation between one 
view and the other. To test the new theory we 
must use something whioh has a regular structure 
comparable in size with the supposed wave¬ 
length. Here the wide experience obtained with 
X-rays comes to our aid, ana the natural regularities 
of a crystal give what is needed. The regularly 
spaced atoms of a crystal each scatter the waves, 
since they scatter the electrons. Such a system 
of regularly arranged scattering points produces, 
as is well known, a peculiar effect on a simple 
wave, which is deflected into a few definite direo- 
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rays diverge till they reach a photographic plate 
parallel to the thin film and about 30 cm. away, 
where their impact is recorded. It is necessary to 
use very thin films beoause electrons have vastly 
less penetrating power than X-rays, and they must 
not only penetrate the film, but also be so little 
affected by it that the scattering is what is 
technically oalled * single.’ In praotioe this means 
that only a small minority should be appreciably 
scattered at all. The films we used were only a few 
millionths of a centimetre thick; in fact, it is no use 
trying a metal film unless it is thin enough to be 
transparent. Some of the metals give uniform rings 
(Fig. 1), others spots arranged round rings. Both 
can be paralleled in analogous results with X-rays. 

In comparing theory with experiments we have 
three separate checks. First, the relative sizes of 
the rings must conform to the known crystal 
structure. For the metals I used they go as the 
square roots of certain integers. In fact, the first 
few rings should be in the ratio : Vi - V*8 : 
\/ll: Vl2: VT6: V26« The Above 

table shows the extent of the agreement. 
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The rings corresponding to v/ll end Vl2> Vl9 
and V20, and V35 and V36 were generally too 
close together to be separated. 

Secondly, if de Broglie’s theory is true, the wave¬ 
length is inversely as the momentum, that is, 
apart from a small relativity correction, the pro¬ 
duct of the diameter of any one ring into the 
square root of the measured energy of the rays 
should be constant. 
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21,800 

(359) 
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Celluloid. 

Voltage. 


Voltage. 

n x f p. | 

9,800 

185 

23,200 
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11,500 
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10,100 

189 

30,000 

193 

| 10,800 

191 

42,500 

189 

| 21,000 

i. 

190 

50,000 
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Apart from the numbers in brackets, which 
corresponded to very faint rings, the agreement is 
satisfactory. 

Thirdly, the actual size of the rings is calculable 
from the assumed wave-length, and the known 
spacing of atoms in the crystal. The best way of 
showing the agreement is to work back, calculating 
the crystal spacing from the experiments and theory, 
and comparing with that found by X-rays. 


Size of Crystal Unit. 



Aluminium. 

Gold. 

Platinum. 

X-ray measure¬ 
ments . 

_ ..i 

4-046 x 10“ # 

4 06 x 10-‘ 

3-91 x 10- 8 

Cathode ray 
measurements 

4-06 x 10-« \ 

4-00 x 10 -*i 

4-18 x 10- 8 

i 

f 3‘88 x 10 -B 

13*89 x 10- 8 


The bracketed measurements were made with 
different apparatuses. 

Finally, in a few oases the individual spots can 
be used. This is when the small area struck by the 
rays happens to consist wholly or mainly of a single 
crystal. In such a case we can find the orientation 
of the crystal from some of the spots and see if the 
others check, as in fact they are found to do. 

I think that this agreement may be regarded as 
establishing the essential truth of the theory. 

There remain great difficulties of interpretation*. 
What are these waves ? Are they another name 
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for the electron itself ? How many waves in series 
does an electron have ? What is the relation 
between the electron waves and those of light and 
X-rays ? Some of these questions I should like 
very briefly to discuss, but we now leave the sure 
foothold of experiment for the dangerous but 
fascinating paths traced by the mathematicians 
among the quicksands of metaphysics. * First, os 
to the length of the train of waves. Here we have 
a little direct evidenoe. The sharpness of the rings 
depends, among other things, on this length. A 
short train of waves results in blurred rings. If 
we suppose the whole width of the rings due to this, 
I calculate from the fact that it is sometimes possible 
to separate the \/ll and \/l2 rings that there must 
be at least 48 ordered waves in the series. Prob¬ 
ably there are many more, as several other causes 
tend to widen the rings. But this may only apply 
to my particular experimental arrangement. 

Theoretically, it seems probable that an exact 
knowledge of the speed of an electron implies that 
it has an infinite wave-train associated with it, 
just as ideally monoohromatic light implies an 
infinite train of light waves. Since there cannot 
actually be an infinite wave-train, this means that 
an electron’s speed can never be exactly known, 
which in one sense is not surprising, for all measure¬ 
ment is approximate, and it can be shown that the 
conditions under which the velocity of an electron 
could be found with great accuracy are precisely 
those in which a long train of waves could accom¬ 
pany it. But suppose we have a short train of 
waves. The velocity is uncertain. Is this because 
there are really many electrons concerned and they 
have different velocities 1 In most of the experi¬ 
ments one could devise there would be, but I do 
not think this covers all cases. 

Imagine a small speck of radio-active material 
which emits electrons as fast /*-rays. If we make 
it small enough the particles may follow each other 
at intervals of minutes, or days, or years. It 
seems impossible to suppose that these eleotrons 
have any connexion with eaoh other. They come 
from different atoms at widely different times. 
One is forced to the conclusion that each must 
have its own separate wave system. But this 
wave train must be finite, probably in fact it is 
rather short, and one reaches the surprising con¬ 
clusion that the electron has no definite velocity, 
even though it may be moving in foroe-free space. 
This raises obvious difficulties about energy which 
I do not pretend to be able to solve, but the work 
of Ellis and Worster on radium E seems to show 
that there is an uncertainty of this kind, which is 
in fact of about the right amount. 

As regards the relation between electron waves 
and light waves : they are certainly not the same, 
even when their wave-lengths are equal. They go 
at different speeds : one is refraoted by electric and 
magnetic fields, while the other is not; their 
penetrating powers in ordinary matter are widely 
different. If they are the actual motion of an 
ether, it must differ in some jyay in the two cases. 

My father, Sir J. J. Thomson, has shown that 
the relation between wave-length and velocity of 
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the electron waves is precisely that which holds for 
light waves in a medium containing free electric 
charges. The properties of such a medium have 
recently become of great importance, for the 
possibility of long - distance wireless has been 
shown to be due to the existence of a region with 
these properties in the upper atmosphere. It is 
tempting to regard this agreement as something 
more than a mere coincidence, and to consider 
the waves of the electron as waves in an ether 
modified by the presence of the tubes of force, 
which since the days of Faraday many physicists 
have regarded as having a real existence round an 
electric charge. Thus the electron would provide, 
not indeed its own ether, but the necessary modifica¬ 
tion of that ether. 

I should like also to suggest another possibility. 
Personally, I see no necessity for there to be any 
vibration of a material or quasi-material object. 
The essence of a wave is the transference of a state 
according to certain laws. The state may, or may 
not, be one of motion. On this view the function 
of the waves is to produce conditions at the electron 
which oblige the latter to move along the instan¬ 
taneous position of the wave-normal (in the absence 
of a magnetic field), and along another, but deter¬ 
minate, direction in a magnetic field. But though 
it seems possible to regard the motion of the electron 
as determined by the wave in its immediate neigh¬ 
bourhood, it must never be forgotten that the 
direction of each part of a wave-front depends on 
the history of the whole wave-front. Any circum¬ 
stance that influences one part of a wave influences 
the whole, and this is of the essence of wave motion. 
The electron is influenced by conditions at a 
distance, but indirectly through its waves. Thus 
in our experiments the electron is influenced not 
merely by the nearest atoms of the crystal, but 
also by the whole of the crystal which is exposed 
to the beam. The width of the wave-front must be 
taken as the cross-section of the tube which limits 
the beam of electrons. 

Although the whole wave-front, in theory, affects 
the electron, all parts do not affect it equally. Thus, 
suppose the width of the beam were diminished by 
gradually reducing the size of the tube, apart from 
the obvious diminution in intensity, the only effect 
would be a diminution in resolving power due to 
the reduction in the number of grating elements. 
When the resolving power is large a considerable 


change, such as is produced by halving the number 
of atoms affected, produces comparatively little 
ohange in the pattern of the diffracted rays, that 
is, the distribution of scattered electrons. 

The main features of the pattern are determined 
by the first few elements, just as, on the older view, 
the direction of the scattered electron would be 
mostly determined by the forces exerted on it by 
the atoms near which it goes and comparatively 
little by the more distant ones. 

The easiest way of looking at the whole thing 
seemB to be to regard the waves as an expression 
of the laws of motion. The uniform motion of 
Newton's first law is replaced by a simple plane 
wave, and so on. On this view, the electron re¬ 
mains the reality, and this seems right, for after 
all it is the electron as a particle which is actually 
detected in any practicable experiment, and the 
waves come to bear the same sort of relation to it 
that Newton’s or Einstein's law of gravitation bears 
to the planets which obey it. 

It is remarkable how near this view comes to 
that proposed by Newton in the case of light, which 
as we have seen is analogous, and I can scarcely 
give a better statement of the position, allowing 
for slight changes in terminology, than by quoting 
what he says : 

“ Those that are averse from assenting to any 
new discoveries but such as they can explain by 
an hypothesis, may for the present suppose, that 
as stones by falling upon water put the water into 
an undulatory motion, and all bodies by percussion 
excite vibrations in the Air ; so the Rays of Light, 
excite vibrations in the refracting Medium or Sub¬ 
stance . . . that the vibrations thus excited are 
propagated in the refracting or reflecting Medium 
or Substance, much after the manner that vibra¬ 
tions are propagated in the Air for causing Sound, 
and move faster than the rays so as to overtake 
them . . . and that every Ray is successively dis¬ 
posed to be easily reflected or easily transmitted* 
by every vibration which overtakes it. But 
whether this Hypothesis be true or false I do not 
here consider.” 

In what follows Newton contents himself by 
describing the experimental facts. But his hypo¬ 
thesis, the guess of genius, after a century of dis¬ 
credit, is reasserting its superiority over the more 
logical, but less inspired, ideas of the early nine¬ 
teenth century. 


The Initiation of Respiration at Birth. 

By Prof. Yandeix Henderson, Yale University, New Haven, Connecticut. 


I N a classic paper forty years ago, Miescher- 
Rusch reviewed the evidence then available 
in regard to the control and regulation of respira¬ 
tion in the adult, and also in regard to the initiation 
of respiration at birth. He pointed out that 
afferent nervous stimulation is a merely accessory 
influence, and that the blood ^ases are the dominat¬ 
ing control with carbon dioxide in the major r61e. 
He did no experiments, however, to prove this 
thesis. 

About twenty years ago the experimental 
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demonstration and proof were developed by Hal¬ 
dane with Priestley and Douglas that in man, and 
by inference in all mammals after the independent 
life of the individual is established, respiration is 
chiefly controlled bv carbon dioxide. But the 
conditions causing the initiation of breathing at 
birth have remained until now undemonstrated, 
and their relations undefined. The belief that it 
is the chill of exposwe to the air that starts the 
new-born to breathing has come down from a 
remote past, and is still held unquestioned by 



NATURE 


283 


August 25, 1928] 


clinicians generally. Accordingly if, after the cord 
is tied ana the plaoental circulation stopped, the 
child does not spontaneously expand its lungs, 
make the first cry and breathe, it is spanked, 
swung, shaken, plunged in cold water and other¬ 
wise stimulated through irritation of its skin. 

Recently evidence has developed indicating that 
this ancient treatment, or maltreatment, has 
little influence on the outcome, and demonstrating 
that the essential stimulus, or stimulant, of the first, 
as of all subsequent, inspirations is carbon dioxide. 
The evidence indicates, however, that, when respira¬ 
tion does not begin spontaneously, the reason is 
not lack of a normal amount of carbon dioxide ; 
for a supernormal amount may have accumulated. 
The cause is rather the depression of the sensitivity 
of the respiratory centre induced by prolonged 
asphyxia ; for during difficult labour the flow of 
the blood through the umbilical vessels may bo 
impeded, or the brain may be compressed. Con¬ 
sequently the ‘ threshold ’ of the respiratory centre 
for the stimulus of oar bon dioxide becomes ab¬ 
normally high, an effect which seems to occur also 
in the viotims of drowning. The child therefore 
makes no inspiratory effort; the lungs remain in 
their original compressed condition ; no oxygen 
reaches the blood through them ; the respiratory 
centre becomes more deeply asphyxiated ; and its 
threshold for carbon dioxide rises still higher. 

The engineering of resuscitation requires, there¬ 
fore, not irritation of the skin, nor merely a normal 
amount of carbon dioxide ; but it must provide (l) 
dilatation of the lungs, so that gases may diffuse 
into the blood, (2) oxygen to restore the sensitivity 
of the nerve centres and thus to lower the threshold 
of the respiratory centre, and (3) carbon dioxide at 
more than normal partial pressure, so as to rise above 
the still abnormally elevated threshold. Even when 
oxygen in ample amount is supplied to the lungs 
and blood, a centre depressed by an intracranial 
haemorrhage may require more than the normal 
partial pressure of carbon dioxide to induce activity. 
This has been demonstrated by White for adult 
patients. With infants which have not breathed 
spontaneously or after starting have ceased again 
because of intracranial haemorrhage, it is sometimes 
necessary to inflate the lungs repeatedly with 10 
or 15 per cent of carbon dioxide in oxygen, and 
then to give a prolonged inhalation with gradually 
decreasing concentrations of carbon dioxide, in 
order to start and maintain active respiration. 1 

The demonstration of these causal physiological 
relations has developed along two parallel lines, one 
confirming the other. American aneesthetists have 
now very generally adopted the procedure, which 
I developed from Haldane’s conception of respira¬ 
tion and from my own early experiments, in which 
the inhalation of carbon dioxide mixed with oxygen 
is used to stimulate breathing to a considerably 
increased volume at the initiation and termination 
of anaesthesia. Advantageous, and in part unex¬ 
pected, results are developing, such as the elimina¬ 
tion of post-ansasthetio pulmonary complications. 

_ 1 For tcoimlcol detail* see Hendenon, Jour, Amir. Med, Atin., 
Feb. as, Mas, vol. 90, p. S6S. . 
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Once this procedure is established in any hospital 
it almost invariably follows that, when a cyanotic 
and non-breathing child arrives in the maternity 
ward, the obstetrician, instead of risking failure 
with spanking and cold water, sends for the 
anaesthetist with his cylinders of carbon dioxide 
and oxygen. Thus lives may be saved to the 
extent, so far as can now be estimated, of 1 or 2 
per cent of all births. 

Another foaturo of this matter appears from the 
fact that morphine and the anaesthetics not only 
raise the threshold of nerve centres for afferent 
stimuli, and thus exclude pain ; they also raise the 
threshold of the respiratory centre for carbon 
dioxide, and thus depress respiration. Morphine 
has thus brought relief to the patient who is to 
undergo operation, but anxiety to the anaesthetist; 
for owing to the decreased volume of breathing, 
both the initiation and termination of anaesthesia 
are made more difficult and dangerous. By the 
use of carbon dioxide this disadvantage of morphine 
is counteracted, and the patient may have a con¬ 
siderable dose of morphine without risk that his 
breathing will fail fatally. 

Similarly in child-birth, tho administration of 
morphine to the mother within an hour before 
delivery has been liable to result in a child that 
never breathed ; for the drug passes from the ma¬ 
ternal circulation to that of tho placenta, and thus 
to the respiratory centre of the child. The thresh¬ 
old of the centre for carbon dioxide is thus raised 
above the strength of this chemical stimulus that 
tho now-bom can spontaneously supply. In fact, 
heretofore, nearly every measure applied to the 
mother to decrease her pains has increased the 
likelihood that the child will not breathe. With 
the inhalation of carbon dioxide and oxygen for 
the child, much more may now be safely done to 
ease the pains of the mother. 

A second and confirmatory line of demonstration 
has developed from the use of a mixture of oxygen 
and carbon dioxide for the treatment of carbon 
monoxide asphyxia. In many American cities the 
firo brigades are now equipped with the inhalators 
which Haggard and I have introduced. Doctors 
who have happened to see a case of carbon monoxide 
poisoning resuscitated by this means, and who there¬ 
after deliver an infant which does not breathe, have 
successfully invoked the aid of the fire brigade 
with their inhalator. From this experience it is 
becoming evident that, while 5 per cent of carbon 
dioxide is of ton sufficient, a concentration up to 
7 or 8 per cent would be entirely safe and more 
effective for all forms of asphyxia. 

These facts, gathered largely in fields whore 
practical application is the primary object, repay 
in part the debt which such applications owe to 
purely theoretical experiments. In particular they 
reinforce the conception of the relation of the 
threshold of the respiratory centre to the requisite 
stimulus. Any hypothesis as to the physico¬ 
chemical conditions which excite the centre 
to activity must take these clinical phenomena 
into account as well as the purely experiment 
data. 
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News and Views. 


On Aug. 28 occurs the bicentenary of the birth 
of Johann Heinrich Lambert, one of the most in¬ 
dustrious and interesting mathematicians and natural 
philosophers of the eighteenth century. Born at 
Miihlhausen, Alsace, of French extraction, Lambert 
was in turn tailor’s apprentice, clerk, bookkeeper, 
secretary, and tutor, and while engaged as the latter 
travelled and made the acquaintance of many learned 
men. From 1764 until his death on Sept. 25, 1772, he 
was a prot^g^ of Frederick the Great and was one 
of that group of learned men who were attracted to 
Berlin and givon a pension as a member of the Berlin 
Academy of Sciences. Lambert’s industry was almost 
incredible. He made inquiries into and wrote upon 
many branohes of physics, mathematics, and as¬ 
tronomy, and was much given to speculation. Of his 
“ Cosmo! ogische Breife” Miss Clerke said: “The 
conceptions of this remarkable man were grandiose, 
his intuitions bold, his views on some [joints a singular 
anticipation of subsequent discoveries. The sidereal 
world presented itself to him as a hierachy of systems, 
starting from the planetary scheme, rising to throngs 
of suns within the circuit of the Milky Way—the 
* ecliptic of the stars * as he phrased it—expanding 
to include groups of many Milky Ways ; these again 
combining to form the unit of a higher order of 
assemblage, and so onwards and upwards until the 
mind reels and sinks before the immensity of the 
contemplated creations/* 

The commemoration of the one hundred and fiftieth 
anniversary of the discovery of the Hawaiian or Sand¬ 
wich Islands bv Cook—whose own bicentenary is 
being celebrated in Yorkshire next month—was held 
on Aug. 16 and succeeding days in the Hawaiian 
Islands. The events included the unveiling of a monu¬ 
ment to Cook on the small island of Waimea, off the 
island of Kauai, to mark the spot where Cook first 
landed on Jan. 7, 1778 ; a memorial service in Keala- 
kakua Bay, in the Island of Hawaii, on the shore of 
which stands a monument marking the spot where 
Cook met his death on Feb. 14, 1779 ; and memorial 
exercises at Honolulu, the capital of the islands, which 
itself stands on the beautiful island of Oahu. During 
the celebrations the United Stat os has been repre¬ 
sented by the battleship Pennsylvania, and Great 
Britain, Australia, and Now Zealand have been repre¬ 
sented by the cruisers Cornwall , Brisbane, and 
Dunedin . Mr. Dwight F. Davis, the U.S. Secretary 
for War, was present, and addresses on Cook’s career 
and service wero delivered by Mr. Rofgaard, the 
president of the local historical society, and Mr. 
Houston, member of Congress for Hawaii, who referred 
to Cook as “ one of those men of whom Great Britain 
is so prolific, carrying her flag through the world’s 
waste places in advance of science and human wel¬ 
fare.” 

On Sept, 1 and 2 last year the first ascent of Mont 
Blanc direct from the Brenva Glacier on the Italian 
side of the mountain was made by Mr. F. 8. Smyth 
and Prof. T. Graham Brown. The name of Smyth 
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is not new in Alpine annals, and in particular as 
regards Mont Blanc, for in August 1855 the Rev. 
Christopher Smyth and the Rev. J. Grenville Smyth, 
with Messrs. Kennedy, Hudson, and Ainslie, but 
without guides, made the first ascent of Mont Blanc 
by the Ddmo du Go liter route from St. Gervais ; 
while a fortnight previously the two Smyths, with 
Messrs. Hudson, Birkbeck, and Stevenson and four 
guides, had made the first ascent of the highest peak 
of Monte Rosa, the Dufourspitze. Lost year’s feat, 
the attainment of Mont Blanc by the direct route 
from the glaoier de Brenva—which appears wellnigh 
impossible to all who have stood on the Col du G6ant 
and regarded that apparently upright wall of ice and 
rock, scored by couloirs scoured by avalanches of ico, 
snow, and stones for the greater part of the day and 
night—was well worthy of his great namesakes, and 
the aooount by Mr. Smyth in the May 1928 number 
of the Alpine Journal is one of the most fascinating 
in the brilliant and tragic annals of the great white 
mountain. Not content with last season’s perform¬ 
ance, however, Mr. Smyth and Prof. Graham Brown 
have now (Aug. 6 -8) added to their achievement by 
ascending from their sleeping-place of last year—a 
reddish rock buttress which they had named “ The 
Red Sentinel,” where they again passed a night in 
sleeping - hags—to the summit of Mont Blanc de 
Courmayeur, the somewhat lower peak, 15,595 feet 
(Mont Blanc being 15,782 feet high above the sea), 
which one sees just below, to the south-east, as one 
stands on the summit of Europe. 

This year’s climb, however, is of still greater 
difficulty than that of last season, and involves at 
the start from the Red Sentinel the passage of a 
great couloir 200 feet wide at its narrowest point 
and flanked by perpendicular walls of black ioe (the 
climber’s technical term for clear ice, which of course 
is bluish green in colour), which are constantly sending 
down cataracts of ice fragments as soon as the sun is 
up. Then came firm but very steep granite rocks, 
and two ice ridges, one like a blue blade in its upper 
reaches, where the sun shone through its transparent 
interior. The step-cutting up these ridges was ren¬ 
dered most unpleasant by a bitterly cold north wind, 
which blew the stinging ice spicules like so many 
needles into the climbers’ faces and every exposed 
part, and froze their clothes to their bodies. Then 
came another stiff rook climb, a steep ice slope of 
clear black ice, requiring handholds as well as steps 
to be cut; then an ice chimney, and afterwards a 
careful traversing of ice-sheeted rocks. These led 
suddenly to an immense wall of ice 700 feet high, 
castellated with gendarmes and sentinels ever ready 
to fall, but fortunately showing a gap only 30 feet 
high through wliich the climbers were able to out 
their way, and finally arrive by easier slopes of snow, 
of which so little had been met with this year of 
black ice, at the familiar snow summit of Mont Blanc 
de Courmayeur. It was then 7.45 P.M. on Aug. 7, 
and after watching the shadow of Mont Blanc creep 
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over the plains of Italy, the two intrepid mountaineers 
walked up to the summit of Mont Blanc itself, and 
then hastened down to the Vallot Refuge at the 
]4,312 feet level, on the Rocher dew Bosses on the 
Chamonix side. 

A wireless message received in Ottawa from the 
Canadian Government police post at Chesterfield 
Inlet, sets at rest the two years old mystery of the 
fate of Mr. John Hornby, who had spent many years 
in the exploration of the wilds of northern Canada. 
His body and those of his companions, his cousin, 
Mr, Edgar Christian, and Mr. Harold Adlard, were 
found in a lonely cabin at the junction of the Hanbury 
and Thelon Rivers, 300 miles west of Chesterfield 
Inlet, where they had starved to death, Hornby, who 
was fifty-one years of age anti was educated at 
Harrow", was a well-known explorer, prospector, and 
trapper. During his twenty years in the Canadian 
wilds he had collected animals and skins for the 
Canadian Government ; he was an authority on the 
habits of the caribou, and had a scheme for herding 
them as the Lapps herd their domestic reindeer ; and 
he was familiar with the habits of the Eskimo, with 
whom he had frequently lived. On his last journey 
he had planned a two-years exploration of the land 
beyond the Great Slave Lake with the intention 
eventually of reaching the coast. The latest news of 
the wanderings of the party is conveyed in a letter 
from Mr. Adlard to his parents, in which he stated 
that he and Christian, leaving Edmonton in May 
1926, had paddled their canoe most of the 600 miles 
to Fort Resolution, where they had joined Hornby, 
They proposed to travel during the summer months, 
and in winter to build a hut and live by trapping, 
hunting, and fishing. No news was expected of the 
party alter it had passed Fort Smith, but for more 
than a year a look out for it had been kept by the 
Canadian Mounted Police. 

Considerable anxiety has been caused in Kashmir 
and the Punjab by the ice-dam w T hich has formed 
across the valley of the Shyok, an upper tributary 
of the Indus, which drains from the Remo glacier. 
In an article in the Times it is explained that this 
dam is caused by the Little Khumdan glacier, which 
in 1926 began to push its snout across the Shyok 
valley. The dam is said to be about four hundred 
feet high, and to have caused a lake above it twelve 
miles long and 200 feet deep. If the glacier snout 
gives way suddenly, serious floods must result, entail¬ 
ing the destruction of the numerous alluvial flats 
along the valley, and possibly the bridge which 
carries the road to the town of Gilgit. There is a 
possibility of further danger when the flood waters 
flowing along the Indus valley burst out into the 
plains of the Punjab in the neighbourhood of Attook. 
The bursting of the dam was expected to occur about 
Aug. 21, but eight days earlier a false alarm was given 
that the flood was on its way. Elaborate precautions 
have been taken by the Government of India to warn 
the inhabitants of the valley. It is possible that the 
leakage may be gradual, and disaster be thus escaped ; 
in any case the sooner the dam bursts the better, for 
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the Indus is now low, but will probably soon rise to 
its normal level, A flood due to the same cause 
occurred in 1841, but in that year the lake formed by 
the ioe-dam was 40 miles long and 1000 feet deep. 

In a recent address delivered at the fifty-eighth 
annual breakfast of the National Temperance League 
with the British Medical Association at Cardiff, Dr. 
J, D. Rolleston maintained that much more could be 
dona by the medical profession in the campaign 
against alcohol than at present. He claimed that in¬ 
creased importance might be attached to the subject in 
the teaching on public health. Whereas Edmund 
Alexander Parkes, the founder of the science of 
modern hygiene, had devoted many pages to alcohol 
in his “ Manual of Hygiene ” published sixty years 
ago, in most modern text-books it receives scant 
attention. While acknowledging the work done by 
churches of all denominations in the campaign 
against alcohol, Dr. Rolleston declared that the odour 
of sanctity connected with the idea of temperance 
has a repellent effect. He suggested that those 
engaged in the various branches of the public health 
service, such as medical officers of health, medical 
superintendents of fever hospitals and doctors to 
welfare centres, might take an active part in the 
campaign against alcoholism. The medical superin¬ 
tendents of fever hospitals who have to give instruc¬ 
tion in acute infectious diseases to students have an 
excellent opportunity of informing their hearers of 
the low therapeutic value of alcohol and the likelihood 
of its giving rise to the drink habit by its ill-advised 
administration, as well as by giving them glimpses 
of the ramifications of alcoholism into the various 
departments of medicine and its sociological import¬ 
ance. The July number of the Bulletin of Hygiene 
contains a review by Dr. Rolleston of recent literature 
on alcoholism, in which historical aspects, prevalence, 
etiology, experimental work, diagnosis, prophylaxis, 
treatment, and legislation are considered. 

It is reported that the Australian Government will 
accept the offer recently made by the Empire Market¬ 
ing Board for entomological research in Australia. 
Dr. R. J. Tillyard, the chief Commonwealth entomo¬ 
logist, is now on his way to Canberra, where the 
Central Research Station is to be built. The in - 
vestigations undertaken will be mainly along the 
lines of biological control, and some of the first 
problems to receive attention will be the control of 
Sheep Blow-Fly, Buffalo Fly, Codlin Moth, and St. 
John’s Wort; the last named, which is a familiar 
weed in England, has spread at an amazing rate in 
Australia and rendored useless many thousands of 
acres of valuable posture land. Close oo-operation 
will be maintained with the Parasite Laboratory of 
the Imperial Bureau of Entomology at Farnham 
Royal, where work has already commenced on the 
Blow-Fly, Codlin Moth, and St. John’s Wort problems. 

An interesting demonstration of the Kodacolor 
Process for amateur kinematography in colours was 
recently given in London by Messrs. Kodak Ltd., of 
Kingsway ; the process will not, however, be available 
commercially for some months. The two films shown 



286 


NATURE 


[August 25, 1928 


gave a good indication of the scope of this process. 
Flower studies, goldfish swimming in a pool, seaside 
scenes, and a group of children at play in a garden 
were shown, quite good range and rendering of the 
colours being observed. The film is coated on the 
back with a panchromatic emulsion, whilst its front 
surface consists of a scries of very small lens elements 
formed by stamping the film with a suitable die, the 
lens of the oin5 camera being fitted with a filter with 
red, green, and blue segments. On exposure, a large 
number of small images of the triple colour diaphragm 
are formed on the film. The film is developed and 
reversed to give a positive, which, on being passed 
through a projector fitted with a similar trioolour 
filter to that used in the camera, renders the original 
scene in its natural colours on the screen. 

An important report of an inquiry by Dr. Allan 
C. Parsons into the after-histories of persons attackod 
by encephalitis lethargioa (‘sleepy sickness*) has 
been issued by the Ministry of Health (Reps, on Pub. 
Health and Med. Subjects , No. 49. Price 4s. 6d.). The 
report is based on an analysis of the data concerning 
some 3500 patients—about one-fifth of the total 
number of cases notified from January 1919 to 
December 1920. The analysis shows that if 100 
cases are investigated three years after the primary 
illness, the average findings will be that 35 patients 
have died, 25 patients have survived without serious 
consequences, and 40 patients have become more 
or less disabled in mind or body, or both. Changes 
in conduct and disposition are among the most 
striking and troublesome of the sequels of the disease, 
particularly in children and young adolescents. 
These moral changes occur in some 25 per cent of the 
patients, the most common being lying, thieving, 
bullying, outbursts of temper and violence, and 
sexual offences. 

“ The Campaign against Rata ” is the title of an 
article by Dr. Louis Bahr in The World's Health for 
July (vol. 9, p. 226). He surveys the part played by 
rats in fcho dissemination of disease and the economic 
damage caused by them, which in Great Britain is 
estimated to amount to fifteen million pounds annu¬ 
ally. For extermination Dr. Bahr recommends the 
met hod adopted in Denmark, which consists in the 
use of a bacterial culture or virus, known as ‘ ratin,* 
followed 3-4 weeks later by a squill-containing poison, 

‘ ratinin.* Dr. Bahr claims that if this method be 
systematically used seasonally, only a very small 
number of rats manage to survive. 

We much regret to announce the death on Aug. 19, 
at the age of seventy-two years, of Viscount Haldane 
of Cloan, K.T., O.M., F.R.S., Chancellor of the 
Universities of Bristol and St. Andrews, the dis¬ 
tinguished statesman and philosopher who has twice 
been Lord Chancellor of Great Britain. 

Since the death of Prof. C. Diener the chairs of 
palaeontology and paleobiology in the University of 
Vienna have been united, and the combined professor¬ 
ship is now held by Prof. Othenio Abel. He has three 
assistants. 
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The following elections have been made by the 
Vienna Academy of Soiences: Honorary Foreign 
Members : Sir Ernest Rutherford (Cambridge) and 
Prof. R. von Hertwig (Munich); Corresponding 
Foreign Members : Prof. Erwin Schrodinger (Berlin), 
Sir Jagadis C. Bose (Calcutta), Prof, Viotor Gold- 
sohmit (Gottingen), Prof. T. H. Morgan (New York), 
and Prof. I. A. Hammar (Upsala). 

Barkham Manor, Piltdown, where the skull of 
Eoanthropus dawsoni was found in 1912, has been sold 
to a new owner, Mr. David Kerr, who is now digging 
tho Piltdown gravel for use on the roads of the estate. 
It is at present well exposed over a largo area, and 
the numerous curiously weathered flints are especially 
interesting. By the courtesy of Mr. Kerr, Sir Arthur 
Smith Woodward is watching the excavations, but 
he has not hitherto found any fossils. Several burnt 
flints and, for tho first time, some fragments of char¬ 
coal have been noticed. 

Messrs. Adam Hilger, Ltd., 24 Rochester Place, 
Camden Road, London, N.W.l, inform us that state¬ 
ments are being made that they have expressed 
opinions concerning the therapeutic value of materials 
sent for spectroscopic tost. All that Messrs. Hilger 
undertake to do in such cases is to make spectroscopic 
observations concerning the materials, and any state¬ 
ments to the effect that they have given opinions 
concerning their value in radiation therapy are 
incorrect. 

The council of the Royal Agricultural Society has 
just announced the renewal of its long-standing offer 
of a silver medal, together with books to the value of 
£10, for a “ monograph or essay giving evidence of 
original research on any agricultural subject, or on 
any of the cognate agricultural sciences, or on agricul¬ 
tural economics.” The offer is not materially alluring, 
but it is only fair to this distinguished Society to 
admit that the * medal ’ has an honourable record 
behind it. The distinction which it conveys has 
stimulated some excellent work in the past, and 
although the winners have not contributed much in 
the way of scientific research strictly so called, their 
labours have reached a high level of industry and 
originality. 

Two catalogues of second-hand books, of interest 
to the naturalist, whether he be of the professional or 
of the sporting stamp, have been issued by R. S. 
Frampton, 37 Fonthill Road, Finsbury Park, London, 
N.4. The more unusual comprises a collection of 
books on angling, made during the last forty years by 
a practical angler and collector of sporting books, 
and a few of the latter unassociated with angling 
are added. The angling books number 625, and 
range from the subject proper to Huxley’s “ Cray¬ 
fish,” but they include many items not mentioned in 
Westwood and SatchelTs “ Bibliotheca Piscatoria ” 
and its Supplement of 1901. The second catalogue 
contains the names of 1709 works bearing on general 
natural history and the associated sciences. The 
titles are classified in groups ranging from agricul¬ 
ture, anthropology, and astronomy, to ichthyology, 
microscope, and ornithology. The majority of its 
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items belong to the second half of the nineteenth 
oentury. In both the angling and the natural history 
catalogues, the prices are generally lower than the 
usual quotations. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A phar¬ 
macist for the Royal Naval Hospitals—The Medioal 
Director-General of the Navy, Queen Anne's Cham¬ 
bers, Tothill Street, S.W.l (Aug. 30). Three assistant 
surveyors in the department of the Civil Engineer - 
in-Chief, Admiralty, and H.M. Naval Establishments 
at Home and Abroad—The Civil Engineer-in-Chief, 
Admiralty, S.W. 1 (Aug. 31). A lecturer in the 
mechanical and civil engineering department of the 
Sunderland Technical College—The Chief Education 
Officer, Education Offices, 16 John Street, Sunderland 
(Sept. 3). An assistant lecturer and demonstrator in 
mechanical engineering in the Faculty of Engineering, 
the University of Bristol—The Registrar, Merchant 
Venturers* Technical College, Bristol (Sept. 5), An 
assistant lecturer and demonstrator in the British 
School of Malting and Brewing and department of 
the biochemistry of fermentation of the University 
of Birmingham — The Secretary, The University, 
Birmingham (Sept. 7). A half-time assistant in the 
depaitment of mathematics of the University College 
of Swansea—The Registrar, University Colloge, 
Singleton Park, Swansea (Sept. 8). A temporary 
assistant lecturer in mathematics in the University 


of Manchester—The Registrar, The University, Man¬ 
chester (Sept. 10). An assistant lecturer in zoology 
in the University of Manchester—The Registrar, The 
University, Manchester (Sept. 10). A warden of the 
Moulton Farm Institute and assistant county agri¬ 
cultural organiser — The Secretary for Education, 
County Education Offices, Northampton (Sept. 14). 
A professor of forensic medicine in the Faculty of 
Medicine, Egyptian University, Cairo, and a pro¬ 
fessor of clinical surgery in the Faculty of Medicine, 
Egyptian University, and surgeon to Kasr-ol-Ainy 
Hospital and Director of the Surgical Unit—The 
Dean of the Faculty of Medicine, Kasr-el-Ainy, 
Cairo, Egypt (Sept. 20). A reader in physics in the 
University of Dacca, East Bengal — The Registrar, 
University of Dacca, East Bengal, India (Sept. 30). 
A professor of physics at Agra College, Agra—The 
Officiating Principal, Agra College, Agra, U.P., 
India (Oct. 14). A vice-principal and a resident 
secretary of the Chad acre Agricultural Institute— 
Earl of Iveagh, 11 St. James’s Square, S.W. 1. An 
inspectqr of surveys under the Sudan Government, 
Survey Department—Advisory Engineer, Sudan 
Government, London Office, Wellington House, 
Buckingham Gate, S.W. 1. A secretary of the City of 
London College^—The Secretary, City of London 
College, White Street, E.C.2. A director of the 
Endemic Diseases Section, Public Health Depart¬ 
ment, Egyptian Government—The Under Secretary 
of State, Public Health Department, Cairo. 


Our Astronomical Column. 


August Meteors of 1928.—Mr. W. F. Denning 
writes : “ The August meteors returned this year with 
tolerable activity, but in point of numbers they wore 
not very abundant so far as the data enabled a fair 
judgment to be formed. On the night (Aug. 11), 
when the maximum is usually attained, the sky was 
cloudy in the hours following midnight and observa¬ 
tion could not be made, so that the time and strength 
of the shower at its best were not ascertainable. 
However, the display did not fail in bringing some 
bright and beautiful objects, with the same swiftness 
of motion and phosphorescent trails as we have been 
accustomed to witness. The radiant, too, exhibited 
the usual displacement to eastwards night to night. 

"At Bristol before 23 h G.M.T., Aug. 11, 28 meteors 
were noticed. On Aug. 12, 166 meteors were counted 
in 6J hours by two observers between 21 h G.M.T. 
and 3 h G.M.T. Aug. 13. In the early morning of 
Aug. 14, between 2 h and 4 h G.M.T., meteors were 
falling at the rate of about 27 per hour for one 
observer. The most conspicuous object observed was 
a fireball on Aug. 14, 2.17 a.m. It passed down the 
sky in the south-east region of Aquiia near the west- 
south-west horizon, and at the end of its flight gave a 
great outburst of light which lit up the sky like a 
lightning flash. It must have passed from north-east 
to south-west over Cornwall during its combustion, 
but duplicate observations have not yet been received 
to enable the exact place to be fixed.*’ 

Betelgeuse and Ant ares. — These two stars are 
the brightest stars of type AT, and have attracted 
much attention in recent years from their enormous 
diameters as revealed by the Mt. Wilson inter¬ 
ferometer. It had previously been ascertained that 
both stars had variable radial velocities, and that 
Betelgeuee showed variation in light, but for a long 
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time no correlation wan detected betwoen the t wo varia¬ 
tions, and no period assigned to the light-variation. 

Dr. Spencer Jones discusses the problem in Mon. 
Not. Roy. Astr. Sac. for June, using some spectro¬ 
scopic observations made at Lick Observatory and 
the Cape during the last thirty years. He treats it 
in the manner usually adopted for spectroscopic 
binaries. He obtains for Betolgeuse : period 5*78 
years, eccentricity 0*21, amplitude of velocity 
variation 2*1 km./sec. The corresponding quantities 
for Antarea are 7*35 years, 0-49, 2*1 km./sec. In 
each star there is evidence of smaller irregular 
disturbances with periods of a few months. The 
period 6*78 years probably coincides with that of the 
light - variation of Betolgeuse; the maximum velocity of 
recession cornes about half a yoar afterlight minimum, 
that of approach one year after light maximum. This 
is analogous to the conditions in the Cnphoid variables, 
and it is concluded that the variable radial velocity 
arises from pulsation of the star's surface, not from 
duplicity ; the latter would probably bo detected 
with the interferometer if it existed. The amount of 
pulsation in the case of Betelgeuse would be well over 
one-third of the radius of the star, a larger amount 
than that noted in the Cepheids. Dr. Jones suggests 
that this may arise from the very low density of the 
outer layers of the star. The interferometer indicated 
that the star’s radius was variable ; on the whole, 
the variations accord with the above theory, though 
those in the year 1923 were discordant. 

Observations of the diameter with the new 60-foot 
interferometer over a number of years should afford 
a trustworthy test of the pulsation hypothesis ; it is 
also suggested that observers should note whether 
the colour of the stars changes ; theory demands 
that they should be redder at maximum expansion, 
and whiter at maximum contraction. 
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Research Items 


Capsians and Badarians.— In Ancient Egypt 
(pt. 1, 1928), Prof. Y. Gordon Childe criticises some 
of the arguments adduced by Dr. Scharff, the German 
orientalist, as proof of the western origin for Early 
Predynastic culture in Egypt. Dr. Scharff notes the 
appearance in Mauretania of tanged and concave-based 
arrow heads, but while these in Egypt go back to 
Bad&rian times, the native Capstan form of the 
Mediterranean coast-lands was the chisel-ended 
variety, tipped with flint trapeses or lunates. These 
are foreign to the Badarian and Fayum cultures ; 
they seem to have been used by the Libyan element 
in Egypt, but only after the development of the 
barbed and tanged varieties. The first tanged arrow¬ 
head cited from Mauretania by Scharff comes from 
‘ dolmenic * tombs, the general affinities of which are 
with the Nubian C-group. Its arrival in Africa Minor 
is actually a good deal older. It is found in early 
neolithic deposits at Abd el-Adhim and at Redeye 
in Tunisia as an intruder in a Final Capsian micro - 
lithic context, while in the oasis of N6grmc, south of 
Tebesna, in a late Tardenoisian context, only the 
lunate and trapeze are found—types also pre¬ 
dominant at Abd el-Adhim. None of these tanged 
forms is so old as Badarian, and in Spain they 
belong to the relatively late Los Millares, Hence the 
neolithic begins on the Nile with a form secondary 
farther west, and the true North African begins at 
a later date with the white cross-lined pottery. This 
suggests that in addition to the current from the 
west affecting Egypt in the First Predynastic age 
was a counter current reaching Mauretania after 
Egypt. Other western parallels may be similarly 
explained, the conclusion being that there are elements 
in Badarian that are not African in the same sense as 
Early Predynastic is where these elements are blended 
with others that are truly western ; but even so a 
western crossed an eastern drift, 

Yak$as. —Dr, Ananda K. Coomaraswamy has 
made a study of the origin and status of the Vak^a 
(Smithsonian Miacell. Collect vol. 80, No. 6), which 
is a valuable contribution to the study of survivals 
in modem Hinduism and carries a step further the 
analysis of the diverse elements which have contri¬ 
buted to the composition of Hindu culture. In the 
centuries preceding the Christian era the religion 
of India passed through its greatest crises, and though 
Vedio ritual has in part survived to the present day, 
the outlook of medieval and modern India is pro- ; 
foundly different from that of the Vedic period. 
The philosophy of the UpaniBhads and Buddhism 
was for the individual who had left behind him the 
social order ; but there grew up in Indian religion 
a tolerance for beliefs in which life was not abnegation 
but the fulfilment of function. Of this tolerance 
belief in the Yakgas is one manifestation. In popular 
folklore the Yalt^as are classed with the demoniac 
Raksagas, but they were once tutelary deities, in¬ 
digenous and non-Aryan and usually beneficent 
powers of wealth and fertility. This is shown by 
the iconography, especially in the association of a 
female voluptuous figure with a tree. The foot 
sometimes touches the trunk suggesting fertilisation, 
in accordance with the Hindu oonceit that the touch 
of a beautiful woman’s foot is needed for the blossom¬ 
ing of the asoka tree. Yak^a worship was a Bakti 
cult with images, altars, temples, and offerings. 
Thus it came about that the Yaksas were practically 
Devas, and that all the greater deities could be re¬ 
garded as Yak^as, thus effecting a syncretism of 
the dieties of the Aryan conquerors and the personi- 
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fications of the animistic beliefs of the non-Aryan 
peoples they conquered. 

American Bats. —Two genera of American bats 
which afford striking contrasts in many particulars. 
Myotis and Pizonyx, have been monographed by 
Gerrit 8. Miller and Glover M. Allen (Smiths. Inst., 
U.S. Nat . Mus., Bull . 144; 1928). The former genus 
is represented in America by forty-six reoognisable 
races, so similar in habit that the authors are ** forced to 
regard the process of specific differentiation in the 
group as a whole as primarily dependent on some other 
factor than any influence which might be exercised 
directly by the environment.” Yet they find that 
climatic conditions have a marked influence on 
oolour : the coastal area from Alaska to California has 
darkened local forms, in the semi-arid regions to the 
east the oolour is less intense, while in the desert 
conditions of the south-west and parts of the interior 
the same species become extremely pale. The dis¬ 
tribution of the species suggests that the American 
Myotis stock was derived originally from the northern 
part of the Old World. In contrast to the wide range 
of Myotis, Pizonyx , with a single species, is confined to 
the coast and islands of the Gulf of California, Mexico, 
and itB many peculiarities suggest that it has evolved 
in response to some peculiar habit. The enlarged foot 
and claws, relative freedom of the leg from the wing 
membrane, and lengthened tooth cusps, perhaps 
indicate a diet consisting partly of fish, but so far no 
food has been found in the stomachs of specimens 
examined. 

Physiological Problems at High Altitudes,— 
During the Mount Everest expeditions of 1922 and 
1924 it was proved that man can live, for some days 
at least, at altitudes above 23,000 ft. (oxygen pressure 
= 9*5 per cent atmosphere), and can climb, though 
with difficulty, at 28,000 ft. It has yet to be proved 
whether man con climb at 29,000 ft., where the oxygen 
pressure is only 7£ per cent of an atmosphere. Dr. 
Argyll Campbell has proved that some mammals— 
rabbit, rat, mouse—after gradual acclimatisation, will 
live for a week at this low oxygen pressure and after¬ 
wards recover, but they were at rest in a moderate 
temperature, and not active and exposed to climatic 
rigours as climbers would be. A monkey, however, 
under similar conditions, became collapsed and re¬ 
covered with difficulty. In animals whioh die from 
the effect of these low atmospherio pressures, fatty 
degeneration of the heart and liver i$ found. It is 
prolonged periods of exposure that are harmful, and 
the longer climbers are exposed to very low oxygen 
pressures the smaller will be their chanoe of reaching 
the summit, however expert they may be. Dr.Camp¬ 
bell suggests that possibly the d^ily inhalation of 
oxygen at normal pressure for a few hours when 
above 16,000 ft. may inhibit to some extent these evil 
effects ( Lancet , July 14, p. 84). 

The Marine Environment. —H. H, Poole and 
W. H. G. Atkins contribute further work on light- 
penetration into sea-water to the M.B.A. Journal 
(N.S. 16, 2), They describe refinements of their photo¬ 
electric measuring apparatus and give additional de* 
terminations of the vertioal absorption coefficient 
with comparisons of readings of Secchi'e disc. J. R. 
Bruce in the same number studies the physical con¬ 
ditions of the Bandy Beach at Port Erin and the 
carbon dioxide and sulphide relations, especially in 
connexion with the well-known ‘ black layer/ 

Danish Hydromedus m* —Dr. P. L. Kramp gives a 
detailed account of the biology and distribution of alb 
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the Danish Hydromedusre in his memoir, “ The 
Hydromedusae of the Danish Waters ” (Mimoires de 
rAcadimie des Sciences et dee Lettres de Danemark , 
Copenhagen, Section de Sciences, 8 me s^rie, t. 12, 
No. I,). The work covers much ground and is interest¬ 
ing, both from the point of view of the systematist 
and of the plankton worker, being divided into two 
parts, the first dealing with the regional and seasonal 
occurrence of each species, the second with the results 
as applied to the general principles of plankton 
research. All the Danish species are studied in detail 
with their life-histories, special attention being given 
to the appearance of the hydroids at different seasons, 
Much that is new results from the winter rose arches, 
as previous work was almost exclusively undertaken 
in spring and summer. Thus, tho fully developed 
colonies of Coryne Sarsii , the hydroid of Sarsia 
tubulosa , are apparently only found in tho winter and 
early spring, when they liberate the medusaB and die 
down, which accounts for their rarity in summer. 
Throe forms of the medusa arc distinguished, a * Blue 
Sarsia,’ a ‘Brown Sarsia,’ and a ‘Red Sarsia,’ all 
attributed to the same species S. tubutom, but with 
different distribution. Details of its many other 
forms have been described in the author’s previous 
work on the Antbomedusio of tho Danish Ingolf 
Expedition (1926). Tho hydroid of the little gemmi¬ 
ferous Hathkea octopunciata is still unknown, although 
tho medusa is so common. Gemmation apparently 
depends very much on the temperature of tne water, 
and the medusa) keep to the lower water layers. Dr. 
Kramp throughout his work emphasises the fact that 
medusae are of practical importance as an aid to 
hydrography in their capacity of indicators of currents, 
and are perhaps the most valuable of all pelagic 
organisms for tnis purpose. 

Thee Habit in Anuiosperms. —In a recent paper 
Dr. Agnes Arbor discusses the arguments that have 
been adduced in favour of the arboreal ancestry of the 
Angiosporms, and concludes that they are inadequate 
to substantiate the theory (New Phytologist, vol. 27, 
No. 2). It is considered that the probabilities are 
in favour of an herbaceous habit in the primeval 
Angiospermic stock, which is held to have originated 
long ages before the earliest appearance of the group 
in the fossil record ; the flowering plants, as they first 
come into our ken in the Mesozoic, would thus be 
already an old group. The fact that the floral 
characters of many woody plants are more primitive 
than those of their herbaceous relations is attributed, 
not to their being “ more ancient” than the herbs in 
question, but to the evolutionary lag which has 
occurred in trees on account of the lengthening of the 
generations which is the result of the arboreal habit. 
Herbs with their shorter generations must have beon 
able to evolve more rapidly, and thus tend to show 
more advanced floral specialisation. The frequency 
of the tree habit in the Angiosperms is held to point 
to the extreme antiquity of the flowering plant stock, 
which has allowed time for many lineages to reach a 
phase of senility ; for trees show two characters wliich 
are indicative of old age in animal races—growth to a 
relatively large size, and the accumulation of non¬ 
living material in the body. The tree habit is probably 
the outcome of a certain fundamental tendency—the 
liability to the accumulation of waste products. It 
is hazarded that the earliest historical symptom of this 
tendency was the deposition of a wall round the plant 
oell, whioh has perhaps been the most important 
single factor in hampering the evolution of the plant 
as compared with that of the animal. The same 
tendency is regarded as having reached an ultimate 
expression in the massive framework of the forest 
tree. 
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Pyramidellid^k from the Gulf of California.— 
Dr. F. Baker, Dr. G. D. Hanna, and A. M. Strong 
describe 63 forms of Pyramidellkbe from the Gulf 
of California (Proc. Calif, Acad. Set Ser. IV, vol. 17), 
The greater part of tho specimens were obtained by 
Dr. Baker in the spring and summer of 1921 when on 
an expedition sent out by the California Academy of 
Sciences. Twenty-two new species and new sub¬ 
species are included in the number, and illustrated from 
photographs taken, wo are told, by special optical 
equipment necessitated by the small size of the 
objects. For identification purposes, however, it 
would have beon better had the photographs been 
retouched before being reproduced. 

The Silver Iodide Photo-cell. --In No. 139 of 
volume 8 of Scientific Papers of the Institute of 
Physical and Chemical Research of Japan, Messrs. 
S. Iumori and T. Takebe summarise their researches 
on the properties of the above cell. The electrodes 
of thin sheet silver are immersed in a solution of 
potassium iodide in a glass trough coated with tin¬ 
foil to exclude light oxcept from an area of one 
of the electrodes. Either the potential difference 
between the illuminated and non-illuminated plate 
may be measured by a potentiometer, or the current 
the cell produces may be measured. For illumina¬ 
tions between 100 and 1000 foot candles the poten¬ 
tial difference produced ~ a (illumination) - b where 
a and b are constants depending on the temperature, 
and concentration of the solution, the area of electrode 
illuminated, and the wave-length of the light used. 
Tho authors give a theory of the cell and show how 
the cell may be applied in photometry. They state 
that it shows neither inertia nor fatigue in use, but 
that it is difficult to construct two cells which have 
the same constants. 

Dust in Mines. —The Journal of the South African 
Institution of Engineers, volume 36, No. 7, 1928, con¬ 
tains an interesting article by James Boyd on the 
estimation of dust in mine air on the Witwatorsrand. 
The author gives a complete history of the problem, 
showing how and when siliceous dust, was recognised 
as the principal cause of tho disease known as minors’ 
phthisis. He describes the various methods used 
tor determining the proportion of such dust in the 
mino air both by gravimotric and volumetric methods, 
and naturally pays especial attention to the use of 
the * konirneter.’ He describes briefly the methods 
employed in other countrios, and compares them with 
the methods used in the Transvaal, discussing in 
detail the errors to which each method is liable. 
Finally, he shows the results obtained in the Transvaal 
by systematic dust sampling, on the basis of which 
the preventative measures now in use were adopted. 
From 1910 to the present day there has been a great 
and steady improvement, the general average of dust 
in the air being less to-day than one-third of what 
it was at the former date, A complete bibliography, 
which will be found specially valuable to students of 
the subject, is attached to the paper. 

The Thermal Auitatton of Electricity. —The 
possibility that thermal motion of electricity in a 
conductor might produco a detectable fluctuation of 
the potential difference between its terminals, which 
was recognised by W. Schottky in 1918, and again 
considered by Dr. J. B. Johnson last year (see Nature, 
Jan. 8, p. 50, 1927), is dealt with in some detail by the 
latter author and Dr. H. Nyquist in the July issue of 
the Physical Review. The average square of the 
difference of potential through a conductor due to this 
cause should be proportional to its resistance and to 
its absolute temperature, but should bo otherwise 
quite independent of its shape or material, since such 
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quantities as charge, mass, and number of the earners 
of electricity do not appear explicitly in the theoretical 
expression for the electromotive force. An experi¬ 
mental test, made by amplideation through six stages 
of audion tubes on to a vacuum thermocouple, has 
now verified a]] the essential points of the theory. 
The resistances used varied between a few thousand 
ohms and a few megohms, and were made of Bueh 
widely differing materials as carbon, in the form of 
filaments, metals, in wire or films, and salts and acids 
in aqueous and alcoholic solution. The temperature 
range was between that of liquid air and that of 
boiling water. A mean value of Boltzmann's con¬ 
stant, obtained from twenty-three such measurements, 
was 7 per cent less than the accepted number, a result 
within tho probable error of the determination. The 
phenomenon is of importance technically, and atten¬ 
tion was in foot directed to it by tho dependence 
of amplifier ‘ noise ’ upon the input resistance. l>r. 
Johnson points out that the effect may be minimised 
by working with as low an input resistance as Ls 
feasible anti controlling its temperature, and by making 
the frequency range of tho system no greater than is 
essential for tho proper transmission of tho applied 
voltage, but that for voice frequencies an alternating 
potential of about a microvolt is the smallest that can 
bo satisfactorily amplified with usual circuits. 

Cellulose Acetate. —Parts 2-0 of vol. 3 of the 
Report of the Aeronautical Research Institute., Tokyo 
Imperial University, are concerned with researches on 
cellulose acetate and its solution, carried out by 
K. Atsuki, R. Shinoda, and Y. Tanaka. The quality 
of aeroplane dope prepared from cellulose acetate 
depends to a largo extent upon the solvent used. It 
was found that a mixed solvent, consisting of acetone, 
ethyl alcohol, benzene, benzyl alcohol, and triphenyl 
phosphate, and possessing the greatest solvent powor 
and lowest viscosity, produced a film of maximum 
tensile strength. Cellulose acetate frequently con¬ 
tains a residue of sulphuric acid, which may cause 
spontaneous decomposition and cannot readily be 
removed without impairing the quality of tho dope. 
The addition of 1-2 per cent of calcium naphthenate 
appears to be an efficient method of stabilisation, the 
sulphuric acid being converted into calcium sulphate. 
The aoetylation of cellulose and the relation of tem¬ 
perature and time of ripening to the viscosity of 
cellulose aootato havo also been investigated. 

Experiments on Intensive Drying.— Some in¬ 
teresting results obtained by R. H. Purcell on 
the effect of drying on the reduction of copper, bis¬ 
muth, mercury, and silver oxides by carbon monoxide, 
and of copper oxide by hydrogon, are described in the 
Journal of the Chemical Society for May. In the oase 
of pure copper and bismuth oxides, prolonged drying 
of both the oxide and the carbon monoxide decreased 
the rate of reaction. The temperature required for 
reduction depended on the time of drying, but rose 
to a maximum of about 425°. At this temperature it 
is possible that the reduction was effected by carbon 
formed by decomposition of the oarbon monoxide. 
In the case of hydrogen and copper oxide, however, 
no difference was observed even when the materials 
had been dried for two years. Similarly, drying had 
no effect on the reaction between mercuric and silver 
oxides and oarbon monoxide, or on the union of 
mercury and oxygen. Other experiments indicated 
that organic vapours may catalyse the reduction of 
copper oxide by carbon monoxide, though not so 
efficiently as water. 

Electrical Heating of Soils.—T he heating of the 
soil in greenhouses and hotbeds by means of hot-water 
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In 1923 G. Jacobson, the electrical engineer at Aker 
(near Oslo) in Norway, noticed that the grass over a 
buried electric cable near the power station was far 
more luxuriant and vigorous in appearance than the 
grass elsewhere. This led him to make experiments 
in his own garden. He heated the soil electrically by 
means of buried load-covered cables enclosing high 
resistance wire circuits. The sucoess attained has 
made the system a commercial one. In Norway alone 
there are about 200 nurseries which make use of this 
method. In Great Britain there are two installations, 
one at tho Cheshunt Horticultural Research Station 
and the other on the farm of Mr. Borlase Matthews at 
East Grinstead. Mr. Matthews has communicated 
a paper on the method to the Electrical Review for 
Aug. 10. He gives data from which the cost of the 
method can be readily computed. It iB not necessary 
to maintain a constant supply of energy as at 75° F., 
the standard temperature, the soil retains its heat 
for a long period. Arrangements can therefore be 
made with the electric supply authorities, who can 
supply energy cheaply at certain hours of the day. 
This can l>e done by automatic switches which turn 
on the supply during the periods when tho station is 
lightly loaded. Muoh less labour is required when the 
soil is heated electrically, and the plants are as healthy 
and strong as when the best manure hotbed is em¬ 
ployed. In Sweden the method has been tested on a 
large scale. The standard electric beds are 92 feet 
long and the cables are enclosed in earthenware ducts 
to prevent them being damaged by the gardener’s 
spade. Strawberries have been raised to maturity in 
two months by this means. Potatoes planted in 
April were ready for digging at the end of June, two 
months before the ordinary crop. The commercial 
results obtained have proved satisfactory. 


Lighthouse Illumination. —In an article in 
Engineering of July C, Dr. Du Riche Preller gives 
an account of some recent developments in the 
systems of lighting used in lighthouses in France. 
In 1922 high-power incandescent lamps began to 
replace the electric aro for use in lighthouse illumina¬ 
tion. The four important channel lighthouses of 
Dunkirk, Calais, La Canche (south of Boulogne), 
and Cape de la H6ve (Havre) have all adopted the 
incandescent lamp system. The lighthouse of Les 
Baleines, in the Bay of Biscay, is also being converted 
to incandescent lighting. In British lighthouses 
four-kilowatt lamps are used, but in Franoe, Philips 
lamps up to ten kilowatts are in use. The lights at 
St. Catherine’s Point and the Isle of Man on the 
British coast, and those of Grisnez and Ushont on 
the French side, give a striking illustration of the 
difference between French and British practice. 
The long-duration flashes of five seconds and the 
slow rotation of the St. Catharine’s apparatus give 
one extreme and the lightning flashes of one-tenth 
of a second and the rapid rotation of the Grisnez 
apparatus give the other extreme. The difference 
between the two practices is probably due to the 
prevailing greater density of the atmosphere on the 
British coasts. For this reason a longer time is 
required before the light becomes perceptible. For 
this reason also the British atmosphere necessitates 
intensive illumination of the nearer sea within a 
moderate range rather than overhead long-distance 
flashes to the horizon. The prevalence of violet 
rays is found to militate against the penetration 
of the luminous beam into a dense atmosphere. The 
French system, modified so that the flashes are not 
less than two-tenths of a second, has been adopted 
in a number of British lighthouses. 
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The Glasgow Meeting of the British Association. 

Programmes ov Sections. 


Section A (Mathematics and Physics). 

interesting and versatile programme has been 
arranged in Section A (Mathematics and Physics) 
for the Glasgow meeting. The Section meets under the 
presidency of Prof. A. W. Porter, whose address will 
deal with “ The Volta Effect: Old and New Evidence, 1 ’ 
a subject which has interested physicists for many 
years. 

The programme includes three main discussions ; 
the first, on Thursday, Sept. 6, is on the mechanism 
of thunderstorms, a controversial subject on which 
Dr. G. C. Simpson, Prof. C. T. R. Wilson, Prof. E. V. 
Appleton, and others will contribute their views ; 
the second, on Friday, Sept. 7, deals with the 
photographic measurement of radiation. Dr. R. A. 
Sampson, the opener, will be followed by Dr. Toy, Dr. 
Spencer Jones, Dr. Astbury, and other workers in 
a field wliioh has wide applications in many branches 
of physios. On Tuesday, Sept. 11, Dr. G\ j\ Davisson 
(U.S.A.) and Prof. G. P. Thomson will give an 
account of their work on the scattering of electrons 
by crystals, in which thoy have demonstrated the 
wave-like properties of a stream of electrons. This 
subject should promote a valuable discussion. 

Among the individual papers which are of wide 
and varied interest, special reference may perhaps be 
made to a contribution from Prof, de Haas (Holland) 
on “ New Experiments on Supraconductors,” and a 
lecture with demonstrations by Prof. Taylor Jones 
on spark ignition. Members will also welcome Prof. 
Zeeman as a foreign guest. Lastly, in the sub-section, 
the rapidly advancing subject of meteorology will be 
strongly represented. 

Section B (Chemistry). 

The organising committee of Section B (Chemistry), 
having considered that the annual meeting of the 
British Association, so far as chemistry is concerned, 
provides a suitable opportunity for the discussion 
of the results of modern investigations, has planned 
tho programme on lines somewhat different from 
those of previous years. Prof. E. C. C. Baly is 
the president of the Section, and his address" on 
“ Fluorescence, Phosphorescence, and Chemical Re¬ 
action ” will be followed by a discussion. Dr. J. 
Vargas Eyre will introduce a discussion on fermenta¬ 
tion, and will deal more particularly with the chemical 
and physico-chemical aspects of fermentative pro¬ 
cesses. This discussion, in which Mr. J. L. Baker, 
Dr. A. C, Thaysen, and others will take part, is par¬ 
ticularly opportune in view of the recent impetus 
which has been given to research on fermentation 
processes in Great Britain. Another important dis¬ 
cussion, which will be opened by Sir William Pope, is 
on recent advances in stereochemistry, and in this 
Prof. James Kenner, Dr. H. J. Backer (Holland), 
Dr. N. V. Sidgwiok, and others will participate. Dr. 
E. K. Ride has arranged a series of demonstrations 
on “ Light Experiments ” as a basis of a discussion of 
the mechanism of the transfer of energy between 
molecules. 

The programme also contains two items of more 
than usual interest. Exhibitions of kinem&tograph 
films of chemical interest will be given on three days, 
unfortunately but unavoidably, while some of the 
discussions are proceeding* Messrs. Imperial Chemical 
Industries, Ltd., have invited one hundred members 
of Section B to be their guests at the Ardeer Factory 
of Nobel’s Explosives Co., Ltd., on Saturday, Sept. 8. 
This invitation has been oordially accepted, as well as 
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those of other representative chemical firms who will 
entertain the members during tho course of the 
meeting. 

Section C (Geology). * 

It is fitting that at the Glasgow meeting of the 
Association tho president of Section C should be one 
of the Scottish school, Mr, E. B. Bailey, of H.M. 
Geological Survey, who has chosen for his address 
“ Tho Palroozoio Mountain Systems of Europe and 
America.” 

The meeting will open with an account of the geo¬ 
logy of the district by Prof. J. W. Gregory, Dr. G. W. 
Tyrrell, and Dr. J. Weir, each of whom will deal with 
one phase of tho subject. This will be followed by 
apers on Northern Ireland, the Hebrides, and the 
hetlands. Friday will be largely given to papers on 
glacial geology ; one of the most interesting of these 
should be that by Drs. W. F. P. McLintock and J. 
Phemieter, which illustrates the application of gravita¬ 
tional survey methods to buried channels. 

Two discussions have been arranged, on problems 
of Highland geology and tho tectonics of Asia. Tho 
latter, with contributions from workers in China, 
Siberia, India, and Persia, should prove very interest¬ 
ing. Questions of economic importance will be con¬ 
sidered by Mr. E. II, Davison on '* The China Clay 
Deposits of the West of England,” and Mr. G. Vibart 
Douglas on “ The Pyritic* and Cupreous Ore-bodies of 
Huelva, Spain.” The programme iH perhaps deficient 
in paleontological subjects—tho only one being by 
Dr. W. K. Spencer on “ Pala?ozoic Star fish.” 

Section E (Geography). 

The Report for 1927 of the British Association 
Committee on the Teaching of Geography directed 
attention to the extremely unsatisfactory position 
of this subject in Scottish education. The pro¬ 
gramme of Section E for the Glasgow meeting has 
been framed in part to meet this peculiar situation. 
The presidential address by Prof. J. L. Myres, on 
“ Ancient Geography in Modern Education,” will be 
preceded by two studies on Denmark and New York 
City, illustrative of the methods and import of geo¬ 
graphical study. These will be followed by an 
important discussion on the teaching of geography 
in Scotland. 

The tendency for increasing attention to local 
geographical research is shown not only by four 
papers on the Glasgow district, but also by two 
others on the lower valleys of the Rivers Tweed and 
Tees. In the field of cartography! papers will be 
read on colonial surveys, revision of survey maps, air 
surveys and standardisation in layer colouring. 

Recent exploration will be dealt with by Mr. 
F. Rennell Rodd in his “ Land of the Tuaregs,” whilst 
Prof. Douglas Johnson, one of the foreign guests, will 
speak on physiographic features of the Atlantic Coast 
of North Amerioa in rolation to problems of recent 
coasted subsidence. 

Section G (Engineering). 

The papers to be given in this section are of wide 
interest, although of course all are closely connected 
with engineering. Some deal with important and 
recent developments, while others are distinctly of an 
academic character. 

The president will take for Jus address “ The Influ¬ 
ence of Engineering on Civilisation,” and will sketch 
in broad outline the developments that have taken 
place in the various branches of engineering during 
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the last century, and refer to the amenities and ohanges 
that these have brought about in many aspects of 
human life. The first paper to he given to the 
Section, “ Engineering of the Zuyderzee,” by Mr. 
J. W. Thierry, describes important engineering works 
that are being oarried out in Holland to reclaim large 
tracts of land, which in a few years will make important 
additions to the productive area of that country. The 
methods of constructing the work, and particularly 
the tidal problems that will have to be met during 
the construction, are dealt with in an interesting 
way. Following this paper there is a discussion on 
the preliminary education for the engineering pro¬ 
fession. The speakers are to be Sir William Ellis, 
Prof. A. L. Mel Ian by, and Sir James Henderson. 

Two very important developments that havo been 
taking place during recent years, (a) in connexion 
with high pressure boilers, oh, for example, the boilers 
of the steamer King George V. f which work at 500 lb. 
pressure, and (ft) heavy oil engines for aircraft and 
railways, will be dealt with by Mr. H. Yarrow and 
Mr. A. E. L. Ohorlton respectively. Recent work in 
connexion with evaporative cooling for aeroplanes 
will also be discussed. 

A number of papers will be given on subjects 
related to electrical engineering, and it is expected 
that an interesting discussion will take place on the 
report of the Committee on Electrical Terms and 
Definitions, which was set up by the British Associa¬ 
tion two years ago to consider the electrical terms and 
definitions published by the British Engineering 
Standards Association. 

Tho subject of internal combustion engines, par¬ 
ticularly from the point of view of cycles used in them, 
and the changes that take place in tho specific heat 
during compression and combustion, will be discussed 
by Profs. Goudie and Witchell. A paper is also to be 
given on the adiabatic flow of mercury through 
nozzles. ' Tho subject of materials is to receive 
attention, particularly in connexion with the effect 
of velocity of test on the notch brittleness of mild 
steel, and a brief report will be received from the 
Earth Pressures Committee. 

Section H (Anthropology) 

Section H offers a full and attractive programme 
■ too long indeed for complete enumeration here — 
in which, not unnaturally, Scottish subjects figure 
largely. Prof, T. H. Bryce will open a discus¬ 
sion on human distributions in early Scotland, and 
in two further communications will consider the 
natural or artificial origin of certain so-called cultiva¬ 
tion terraces in Peeblesshire and describe excavations 
at a monastic settlement on the island of Eileach an 
Naoimh. Dr. James Ritchie will submit further 
evidence relating to the occurrence of palaeolithic 
implements in Sutherland, and Mr. Graham Callender 
will deal with the relative levels of land and sea in 
Scotland from an archaeological point of view. Canon 
MaeOulloch will discuss the origin of the Piets, and 
communication* dealing with survivals and other 
aspects of folklore in Scotland will be presented by the 
Rov. J. MacPherson and the Rev. A. J. MacLean. 
Archaeology outside Sootlamd is well represented. Mr. 
A. L. Armstrong will describe further excavations in 
the Cresswell Caves of Derbyshire. Dr. R. E. M. 
Wheeler and Mr. S. N. Miller will report on recent 
excavations in Roman Britain. The account by the 
latter of his work at York will be particularly interest¬ 
ing in view of the character of recent finds. 

Going further afield, it is soar cel v necessary to 
emphasise tho interest of Miss Gar rod's discovery of 
fragments of another Neanderthal skull in a Pales¬ 
tinian cave, of Prof. Petrie’s survey of the results 
achieved by the British School of Archaeology in 
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Egypt in its work in Southern Palestine, and of Mr. 
Field’s report on excavations by the Oxford expedition. 
at Kish and on the Field Museum’s expeditions to the 
Syrian desert in 1927-28, The archeology of eastern 
Europe will be discussed in communications by Prof. 
Gordon Child© on the origin of certain Hallstadt typos, 
by Mr. W. A. Heurtley on excavations of the British 
School in Athens on Macedonian sites, by Mr. 0. 
Davies on tin in prehistoric Greece, and by Mr. Stanley 
Cosson on his excavations in Constantinople. 

In ethnography, Capt, Wilson’s account of traces of 
an old terrace system of agriculture in Tanganyika 
is also of interest to archaeologists, and raises some 
questions relating to tho history of the cultivation of 
wheat. Mr. Robert Kerr will describe the valuable 
Gordon Munro collection of Japanese antiquities in the 
Royal Scottish Museum, Not only have these never 
been described as a whole, but they arc also of con¬ 
siderable interest to archaeologists in relation to the 
question of distributions in the prehistoric world. Mr. 
MT1 wraith will describe certain seoret societies in 
North-wost America and Mr. G. W. B. Huntingford 
the hunting tribes of Konya. Africa also figures in 
the archaeological section of the programme in Mr. 
Miles Burkitt’s roviow of our present knowledge of the 
Stone Age in South Africa. Sir Richard Paget on the 
nature and origin of human speech and Miss Blackman 
in suggesting the use of tho colour-top as a means of 
recording skin colour should both arouse considerable 
discussion. 

Section I (Physiology). 

Or considerable topical interest and importance is 
a paper in Section I (Physiology) on the measurement 
of ultra-violet radiation. Many forms of lamp are 
now available, and are coming into extensive use in 
the clinic and in the home, but the measurement of 
the radiation emitted has hitherto involved apparatus 
available only in physical laboratories. Prof. F. G. 
Baily has designed a standard arc lamp, constant in 
its emission, wuth which comparisons can be made by 
exposing sensitised paper and observing the darkening 
produced in the two cases. A qualitative investiga¬ 
tion of the rays emitted can also be made by using 
screens permeable down to different wave-lengths. 

In a joint discussion with Section M (Agriculture) 
the question of milk production and its relation to 
diet is being discussed, especially with regard to the 
content of milk in growth-promoting and other 
accessory factors, while a sectional discussion on ceil 
structures may, it is hoped, lead to some measure of 
agreement on a topic concerning which there has 
recently been keen controversy. 

Mr. W. D. Paterson is describing a method whereby 
graphic records of the pulse-rate, and the systolic 
and diastolic blood-pressures, can bo quiokly and 
accurately taken in man even during quite severe 
exercise. 

Section J (Psychology). 

Section J (Psychology) meets this year under the 
presidency of Prof. T. H. Pear, who will take as the 
subject of his address “ The Nature of Skill " : this 
is to be followed by a joint discussion with Section F 
(Economics) on the present position of skill in industry, 
in which the points of view of psychology, economics, 
and industry will be presented by Prof. Pear, Prof. 
H. Clay, and Mr. C. G. Renold. 

The programme inoludes papers on all branches 
of psychology, theoretical and practical, industrial, 
medical, and educational. Dr. C. S. Myers will open 
the meeting with a paper on “ Educability, a 
subject which he has made his own. Dr. W. Brown 
will speak on “ Personality and Methods of Mental 
Analysis,” and Prof. C. W. Valentine on “ Some 
Applications of Experiments in Child Psychology," 
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An item of general interest is a demonstration of 
tests used in voeational guidance, which is to be 
given by members of the staff of the National In¬ 
stitute of Industrial Psychology ; the demonstration 
will be preoeded by short papers on the theoretical 
and practical aspects of the tests. In addition 
to these there will be several papers on the analysis 
of mental tests and the capacities they examine. 

A visit to the engineering works of Messrs. Mavor 
and Coulson has been arrangod to run concurrently 
with the reading of papers at one of the afternoon 
sessions. 

Section K (Botany). 

It may be taken as a sign of the growth of active 
interest in British forestry that the council of tho 
British Association has granted the formation of a 
division of Section K to deal with matters of afforest¬ 
ation, and tho programme which has been prepared 
for the Glasgow meeting is worthy of the occasion. 
Such matters as Empire timber development, a 
retrospect of the forests of Europe bofore and after 
the industrial period, the care of forest nurseries, the 
planting of deor forests, and tho preservation of timber, 
will bulk largely in the programme, while the economic 
balance between agriculture and forestry will bo con¬ 
sidered at a joint meeting with Section M. 

Under the presidency of Dame Helen Gwynno 
Vaughan, a varied programme will be discussed in 
the Section. The presidential address will deal 
with the rotation of nutrition to sox in the Fungi, 
and will he followed by a series of mycological 
papers bearing chiefly on economic problems and 
on the physiology, reproduction, and systematica of 
Fungi. 

Ecology will be represented by papers on the forests 
of northern Rhodesia, and the peat bogs and sand 
hill areas of Canada, and cytology and genetics will 
be represented, as will also be palaeontology and 
systematic anatomy. A wide range of problems in 
plant physiology, growth, nutrition, and response to 
stimulation will be discussed in sequence, and special 
sessions will be devoted to the discussion of the size 
factor in plant morphology, the investigation of the 
biological problems of British fresh waters, and the 
interpretation of growth curves. A semi-popular 
lecture on forestry in Scotland, past, present, and 
future, will be delivered by Sir John Stirling Maxwoll. 

Among tho excursions which have been arranged 
are visits to Benmore Estate—concurrent with the 
arrangements for the memorial to tho late Sir Isaac 
Bayley Balfour—to Ben Lui and Loch Katrine. 

Section L (Educational Science). 

A full and varied programme has been arranged 
for Section L* Dr. Cyril Norwood, in his presi¬ 
dential address, will deal with “ The Next Steps in 
Education.’* Interesting papers on “Wireless in 
the Service of Education ” and “ An Experiment in 
Educational Broadcasting ” are expected from Sir 
John Keith (Director-General B.B.C.) and Mr. Salter 
Davies, director of education for Kont, respectively ; 
and it is anticipated that Sir William Bragg and Sir 
Oliver Lodge will take part in the discussion. Demon - 
str&tions of wireless reception suitable for school 
purposes will also be given and a model studio will 
m open for inspection. One session will be devoted 
to a joint discussion with Section G on school, 
university, and practical training in the education of 
the engineer. Col. Ivor Curtis (Air Ministry) providing 
a paper for Section L. The work of post-primary 
eduoation in Scotland is to be considered in five 
separate papers, from the national, the training 
college, the secondary school, the technical sohool, 
and the university aspects. A lively discussion 
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will probably follow. Among the other subjects to 
be considered are: the methods and results of 
educational research (three papers), educational 
clinics and psychological tests (papers by Dr. Boyd, 
Dr. R. H. Crowley, and Miss Margaret Drummond), 
and the marking and standardisation of composition 
(Dr. G. Perrio Williams and Mr, D. B. Mair). A 
demonstration on music in the sohool is included in 
the programme again—Mr. Hugh Huntei is organ¬ 
ising tho musical display, and Mr. Hugh Roberton, 
leader of the Orpheus Choir, is to give an address on 
“ School Music.” Tho Section will also take part in 
the Stow Commemoration meetings. Tho report of 
tho committee on science in school certificate exam¬ 
ination will be presented by Sir Richard Gregory, 
and Dr. Kimmins is expected to make an interim 
report on behalf of tho committee on recent views on 
formal training. 

Section M (Agriculture). 

Section M proposes to devote a whole morning to 
the reading and discussion of Dr. Gordon’s presiden¬ 
tial address on the live-stock industry and its develop¬ 
ment. This is tho first occasion on which tho live¬ 
stock branch of the agricultural industry—by far the 
most important—has formed the subject of a presi¬ 
dential address. In the discussion which is to follow, 
Sir Robert Gregg, chairman of the Scottish Board of 
Agriculture, Prof. J. A. S. Watson, of Oxford, and 
Prof. R. G. White, of Bangor, are to take part. Dr. 
Gordon has been a pioneer in the development of the 
live-stock industry, and lias a lifelong experience of 
the subject, particularly from the point of view of 
State assistance and control. It is expected that he 
will deal, amongst other things, with the operation 
of the Live Stock Breeding Act in Northern Ireland, 
for which he was mainly responsible. The subject is 
at present being keenly debated not only in official 
circles in England and Scotland, but also amongst 
farmers’ organisations. 

Monday morning, Sept. 10, will be devoted to milk 
problems, a subject of considerable importance in the 
west of Scotland. A paper on the milk soiling agency, 
which has recently been successfully launched in the 
Glasgow district, is being contributed by Mr. A. E. 
Magee, and Prof. Berry and Mr. Macneilago are to 
deal with the difficult problem of tho “ Utilisation 
of Surplus Milk and Milk Residues.” 

Three joint discussions have been arranged—with 
Section 1 on lactation and nutritional factors allied 
thereto, and with Section F on the incidence of taxa¬ 
tion in agriculture. Mr. Venn, who is opening the 
latter discussion, holds tho view that agriculture is a 
sheltered industry, and is not at present bearing its 
proper share of taxation. The subject is of particular 
interest in view of the proposed rating relief to agri¬ 
culture, and is one which is likely to be very keenly 
debated. The economic balance of agriculture and 
forestry forms the subiect of the third joint discussion, 
in this instance with the Forestry Sub-Section, on the 
initiative of which the discussion has been arranged. 

Conference of Corresponding Societies. 

The Conference of Corresponding Societies will 
be devoted to tho science of scenery. Dr. Vaughan 
Cornish, in his presidential address on “ The Preserva¬ 
tion of Scenic Beauty in Town and Country,” will 
emphasise the importance of providing a secure 
foundation for an aesthetic of scenery, in order that 
reliable advice may be given for its preservation. 
The greatest of all detriments to the scenery of 
London is smoko, in spite of occasional fine effects of 
coloured haze, because it militates against the al 
fresco life on which tho social soonery of cities depends 
for its variety and oharm. Decorative and pleasing 
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as are the agricultural districts of Britain, they have 
this in common with the scenery of cities, that human 
effort and contrivance are everywhere visible, and 
although the human aspect of scenery interests every¬ 
one, it does not by itself provide sufficient stimulus 
for the imagination. A nation needs wide prospects 
of spontaneous Nature accessible to all. Fortunately, 
the sea cliffs of our island home present an elemental 
outlook unsurpassed in grandeur oven by Alpine 
scenery, an image of infinity and eternity of inestim¬ 
able influence upon the loftier imaginings of the 
people. Access to the cliffs must be secured, wild 
lands reserved, and the charm of old-world villages 
protected. A resolution that His Majesty’s Govern¬ 


ment be urged to stimulate local authorities in the 
protection of scenic amenity in town and country will 
b© proposed by Dr. C. R. Gibson, Royal Philosophical 
Society of Glasgow, seconded by Mr. T. Sheppard, 
Museums Association, and supported by the Earl of 
Crawford. 

The second and concluding session will be devoted 
to the scenery of the English Lake District and its 
preservation. Dr. H. R. Mill will deal with the 
geography of the region, a paper will follow upon 
Wordsworth’s interpretation of Nature, and Mr. 
Ewart James will give an account of a scheme of 
regional planning for the preservation of scenic 
amenity in the district. 


International Radiology. 


fPHE second International Congress of Radiology, 
JL i n Stockholm on July 23-27, proved a pro¬ 

nounced success and one which will long live in tho 
recollections of those who attended it. The Congress 
was treated by Sweden os of national significance, and 
tho various meetings wero held in the Houses of 
Parliament, which wero lent by the Government for 
the purpose. Tho municipality of Stockholm offered 
many facilities and generous hospitality, and had 
beflagged the main streets and buildings. About 
1000 mombers from 40 different countrios wero 
enrolled, the total number with ladies and others 
interested in tho Congress amounting to about 1500. 
H.R.H. the Crown Prince of Swollen opened the 
Congress in a wholly admirable speech in English, and 
stayed to listen to a number of tho opening papers. 
The president. Prof. Gosta Forssell of Stockholm, was 
presented with a badge and chain of office by the 
members of the British Institute of Radiology. The 
chancellor of the Swedish Universities, and Dr. 
Thurstan Holland, president of the first International 
Congress, held in London in 1925, also spoke. 

The King and Queen of Sweden entertained the 
members of the Congress at tho Royal Palace in the 
afternoon, the various official delegates being pre¬ 
sented to the Crown Prince. The following evening 
the municipality of Stockholm gave a banquet and 
ball in the Gilded Room of the world-famous City Hall, 
Some 750 guests attended the dinner, at which Dr. 
G. W. C. Kaye offered the thanks of the English- 
speaking members. Later in the evening nearly 
2000 attendod the dance, which was held in tho 
magnificent Blue Hall, the scene being one of almost 
oriental splendour. 

The organisation of the Congress was masterly in tho 
extreme and reflects the greatest credit on those 
responsible. No detail appeared to have been omitted 
which would contribute to the convenience of the 
members or facilitate the smooth working of the 
meetings and social gatherings. The numerous 
Congress publications wero all printed in English, 
German, and French. Abstracts of the various papers 
read, some 250 in number, were supplied, together 
with a ‘ catalogue ’ of portraits and particulars of all 
the members. An exhibition of X-ray and radium 
apparatus of unusual excellence and dimensions 
included a joint exhibit of British manufacturers which 
attracted much attention. 

The four main congressional sections, whioh ran 
simultaneously, were devoted respectively to diag¬ 
nostics, therapy, heliotherapy, and radiophysics. 
Among the medical papers from England may be 
mentioned one on the rationale of radiation therapy, 
by Dr. R. Knox, and one by Dr. S. Melville, who 
contributed to a discussion on instruction and training 
in medical radiology. Prof. Forssell’s demonstration, 
whioh drew a large audience, of the after-results of 
X-ray and radium therapy, illustrated in an out- 
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standing way tho degree of success of this type of 
treatment in malignant disease. Dr. R. G. (-anti’s 
striking kinematograph film showing the effect of 
radium radiation on the living cell attracted so large 
an audience that it had to be repeated. Dr. S. G. 
Scott gave a paper on the remarkably beneficial 
effects of X-ray treatment on asthma. Prof. Friedrich 
described the new Institute of Radiology of the 
University of Berlin. Prof. Siegbahn and his school 
of workers took an active part in the physios section, 
to which papers wero also contributed by Dessauer, 
Duane, Glasser, Behnken, Solomon, and others. 

The two Jasting achievements of the Congress were, 
first, tho unanimous international adoption of the 
proposals of the British X-ray and Radium Protec¬ 
tion Committee. This sets the seal of international 
approval on the British pioneer efforts to sot up 
standards of protection and so avoid the well-known 
dangers of over-exposure for the X-ray worker. The 
result should be to unify protective measures and 
devices and improve the working conditions of X-ray 
and radium operators in all countries. The question 
of seeking legal authorisation for such recommenda¬ 
tions was left to each country to deal with as appears 
to it best. A standing International Protection Com¬ 
mittee was set up with Dr. G. W. C. Kaye and Dr. S. 
Melville as honorary secretaries. 

The second noteworthy accomplishment was the 
adoption of an international unit of X-ray intensity. 
This unit is that originally proposed by Villard and 
afterwards and more definitely by Friedrich, and is now 
defined as “ the quantity of X-radiation which, when 
the secondary electrons are fully utilised and the wall 
effect of the ohamber is avoided, produoes, in one cubic 
centimetre of atmospheric air at 0° C. and 76 oms. 
mercury pressure, such a degree of conductivity that 
one electrostatic unit of charge is measured at satura¬ 
tion current.” It was agreed to call the unit * the 
Rfintgen * and to designate it by the letter small ‘ r' 
It still remains, of course, that a specification of dosage 
for therapeutic or other purposes will require also a 
specification of quality of tho radiation used, and for 
practical purposes this is sufficiently defined at present 
either by the half-value layer in some specified material 
or by the effective wave-length method of Duane. 
Tho International X-ray Unit Committee, set up in 
London at the first Congress, at the instanoe of the 
British Committee, was invited to continue its work 
to evaluate, if possible, the ervthema dose of the 
therapeutist in r unite. Prof. Siegbahn was elected 
chairman, and Prof. E. A. Owen and Prof. H. 
Holthusen hon. secretaries. 

The third International Congress will be held in 
September 1931 in, Paris under the presidency of Dr. 
A. B6cldre. For the interim, an executive committee 
of seven from as many different countries was set 
up, the British representative being Dr. Thurstan 
Holland, 
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Education and Industry. 

Two New Inquiries. 

will be recalled that, following the report of the 
Emmott Committee of Inquiry into Technical 
Education (see Nature, Jan, 14, 1928), Lord Eustace 
Percy outlined to that committee as much of his 
future policy with regard to education for commerce 
and industry as was possible pending the publication 
of the report of the Malcolm committee which was 
dealing with related problems. That policy aimed “ to 
use the machinery we have already got and to secure 
wider publicity for the inquiries we are already con¬ 
ducting/’ Many inquiries had been and were being 
made ; but, 14 while we have had many inquiries, we 
have hardly had a programme/’ 

Subsequent events go to show that the programme 
has been commenced. Two special inquiries mentioned 
in the reply to the Emmott Report are to be set up. 
** I hope to begin the new series of reports on education 
for commerce and industry by the publication of an 
introductory survey in Ootober,” said Lord Eustace 
Percy in the House of Commons on Aug. 2. “I have 
not yet finally completed the constitution of tho 
Advisory Committees in connexion with the two special 
inquiries on training for salesmanship/’ but Mr. 
F. W. Goodenough, Chairman of the British Com¬ 
mercial Gas Association, has consented to bo chairman 
of the former, and Sir Dugald Clerk of the latter.” 
The committees will consist of representatives of trade 
and industry associated with teaohers and professors 
in technical colleges and universities, and will, so fur 
as possible, be representative of the various branches 
of industry with which they will be dealing. Repre¬ 
sentatives of looal education authorities will advise on 
the administrative aspects of technical education. 
The actual investigations will be carried out by 
inspectors of the Board, and the committees will be 
mainly concerned to advise on the scope and methods 
of investigations anti to review, and commont on, the 
findings. 

It must not be forgotten, however, that, valuable as 
will be these separate inquiries, they need to tie supple¬ 
mented by a more permanent national machinery. 
The Malcolm oommitteo, which has now presented its 
report (see Nature, July 28, 1928 ; pp. 121-123), has 
recommended such machinery. When it is put into 
operation there need no longer be any doubt that 
separate inquiries will be conducted on the sound 
basis of a national programme. 

University and Educational Intelligence. 

Applications are invited by the Manchester Muni¬ 
cipal College of Technology for a scholarship, value 
£40 per annum for two years, tenable in the full-time 
course in applied optics at the college. The scholar¬ 
ship, which is endowed by the British Optical Associa¬ 
tion, will be awarded upon the results obtained at 
tho entrance examination to be held on Sept. 24, 25, 
and 20, particulars of which are to be had from the 
Registrar. 

The Research Information Service of the National 
Research Council of the United States has published 
a list of doctorates conferred in the sciences by 
universities in that oountry in 1926-27, giving the 
titles of the doctors’ theses classified by subjects and 
by universities. The number of doctorates, 792, is 
the highest yet reached in any year. Of the subjects, 
chemistry heads the list with 208. Physics comes 
next with 91, followed by psychology (74), zoology 
{70), botany (63), mathematics (46), geology (42), 
physiology (34), bacteriology (20), agriculture (19V 
pathology (10, including plant pathology, 13), geo- 
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graphy (14), anatomy (13), engineering (10), astronomy 
(9), metallurgy (4), public health (4), anthropology (3), 
mineralogy (2). Of the fifty universities by which the 
doctorates were conferred, Chicago, as usual, comes 
first, having conferred 80 ; next come Columbia (62), 
Cornell (62), Wisconsin (55), Johns Hopkins (44), 
California (42), Harvard (42), Similar lists are 
published independently by the Library of Congress. 

The place of museums in education is discussed in 
an articlo by the Director of the American Association 
of Museums in tho March issue of School Life , the 
official organ of the United States Bureau of Educa¬ 
tion. Attention is directed to the fact that only a 
small proportion, estimated at less than two per cent, 
of the school children of the United States come under 
the direct influence of museum collections. To extend 
this influence, two national associations, representing 
respectively the schools and the museums, have 
recently addressed themselves to the task of promot¬ 
ing co - operation along two lines : instruction of 
classes at tho museum, and lending of illustrative 
material, selected by tho teacher, for uso as aids in 
the regular work of the class room. The associations 
have adopted a joint statement of principles, and a 
commission is to bo appointed, consisting of represen¬ 
tatives of universities, colleges, and schools, and of 
art, science, and history musoums, to guthor informa¬ 
tion as to where material for visual education can be 
obtained, and also to furnish material to schools in 
places in which there aro no museums. The associ¬ 
ations’ joint manifesto insists upon the duty of the 
schools to bring children into touch with “ the greatest 
of all museums, the out-of-doors,” and to use museum 
objects and pictorial illustrations by way of supple¬ 
ment to such study in the open. Jt enumerates tho 
most useful kinds of visual matorial. By such means, 
coupled with the further growth, already rapid, in tho 
number of small museums, an improvement will, it 
is hoped, be effected in tho leaching of natural science 
in tho elementary schools, in which there is at present 
little real incentive for attention to the study of Nature. 

An adult education movement, already important, 
is rapidly growing in the United States of America, 
where some 350 universities and colleges are stimu¬ 
lating it by offering university extension services of 
various kinds, described in some detail in “ College 
and University Extension Helps in Adult Education,” 
ublishod as Bulletin No. 3 (1928) by the United 
tales Bureau of Education. What is to be done 
with the ample leisure now enjoyed in that country 
is, says the Bulletin , the most important question in 
the United States to-day, and among tho foremost 
agencies that give promise of helping to save civilisa¬ 
tion from the decline with which it is threatened 
through the misuse of leisure is university extension. 
The bulletin is a guide-book and advertisement 
intended to help institutions offering valuable oppor¬ 
tunities in this field to compete successfully not only 
with those who only profess to be purveyors of 
anuisement, but also with those who, liko the quack 
lecturers in applied psychology, exploit in their own 
interests and to the detriment of their dupes adult 
demands for instruction. Tho two kinds of extension 
work most in demand are work by correspondence 
and work in classes held outside tho institutions, but 
there is, in addition, a wide variety of extension 
activities, including public lectures, paront-teacher 
association or other club service, etc. The list of 
topics elucidates the definition given by Dr. Abraham 
Flexner in his recent Rhodes Trust lecture at Oxford 
of the American university as comprised of three 
parts—a college for boys and. girls, a service station 
or agency for the general public, and a graduate 
school for advanced students. 
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Calendar of Customs and Festivals. 

August 2 6 . 

St. Annk dk la Paltjdk. St. Anne in Brittany is 
the great healer, the waters of whose fountain were 
regarded by the peasants as effective in any disease 
or injury. The people believe her to be a Breton, 
confusing her with Anne of Brittany, wife of Louis XI. 
Driven out by her husband, it is said, she was carried 
out to sea in a ship under the conduct of an angel 
and conveyed to the coast of Judea where the Virgin 
was born. When old, she returned to Brittany and 
became the patroness of fishermen at Plonn^vez- 
Porzay, where one of the most important of the 
pardons of Brittany is held in her honour on the last 
Sunday in August. On the preceding day innumerable 
beggars, crippled and diseased, assemble. Part of the 
original foundation, and once known as Kings of the 
Palude, they demand alms as ‘ the right of the poor.’ 
They disperse at night before the actual festival. 

The specially maritime character of the pardon is 
shown by the models of anchors trimmed with pint? 
branches and of ships hung in the church. On the 
walls are garlands of ivy and holly. In tbo procession, 
which is an essential part of the ceremony, all wear 
elaborate costumes preserved for the occasion, but the 
widows wear a grey hood, and the ‘ saved * the gar¬ 
ments which they wore when St. Anne intervened to 
save them in shipwreck. Local legends make it clear 
that the festival perpetuates a festival of a sea 
goddess. The tradition is that Ahes or Dahut, 
daughter of King Oralon of Ker-Is, once frequented 
the wood of Ploumarech, w here she, with her maidens, 
washed her royal linen. She was drowned by her 
father and became a siren who, with her beauty, 
woood sailors to their destruction in the sea. 

Ah Mary Morgan, a beautiful woman with golden 
hair, but below a fish-like monster, she lures young 
men with her passionate? songs until they cast off 
their clothes and plunge naked into the sea. She is 
mentioned by Giraldus Camhrensis as a Celtic goddess, 
and in Arthurian legend is “ Morgan le Fay.” 

The V arrow in Bhutany.— The Pardon , that is, 
the assembly of pilgrims for the performance of 
religious exercises at the shrine of a saint, is as 
important an element in the life of the Breton peasant 
as the analogous patron or pattern once was in the 
life of the Irish peasant. The innumerable little 
shrines scattered throughout the country are visited 
by individuals, sometimes by proxy, at any time in 
performance of vows ; but the greater ceremonies on 
the official saints’ days are attended sometimes by 
as maiiy as sixteen to seventeen thousand poople, 
recalling the vast assemblies of many thousands which 
in medieval times were accused of being witches’ 
sab bats. The pilgrimages are usually made on foot; 
but it was at one time the custom that the Pardon 
of the Midsummor Fire, at the festival of St. John in 
the vale of Tmoun-Meriadec, should be reached by 
boat. The flotilla from each village was headed by 
a newly painted vessel, decorated with garlands and 
flowers, m which were convoyed the village priest 
and his assistants. The Pardon of the Midsummer 
Fire, at which a hugo bonfire was lit on a once sacred 
hill, was dedicated to St. John ; but his cult super¬ 
seded that of an earlier, purely Breton saint, Meriadec, 
in the fifteenth century. The cult of Meriadec had 
undoubtedly incorporated features from an earlier 
worship of ‘the sun-god IJoel, of which many traces 
still survive in the modern Pardon. The bonfire on 
the hill is connected with the tower of the church by 
a rope, along which the figure of an archangel travels 
to light the fire. When the fire used to be lit at 
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night, a fiery dragon swooped on to the pile to give 
the appearance of fire from heaven. 

Several pardons of almost equal importance to that 
of the midsummer fires are held in the course of the 
year—the Pardon of St. Yves on May 19 at Minihy 
was especially devoted to the poor and the beggar. 
The Pardon at Rumengol was associated with the 
legend and tomb of Gralon, King of Ker-Is, whose 
daughter is identified with the sea-goddess Mary 
Morgan. Rumengol itself is stated in the legend to 
be the last refuge of the Druids, and even now it is 
thought that the poor of that place form a caste by 
themselves who have extraordinary and magical 
powers. The Pardon of St. Ronan involved a long 
and arduous procession over the mountains on the 
second Sunday in July. It included a visit to St. 
Ronan’s * stone mare,’ a huge rock of eccentric form, 
which had conveyed him by sea from Ireland and 
followed him wherever he went. The privilege of 
bearing the baimer in the procession is determined by 
a contest, the winning village holding the honour for 
seven years. 

Of the lesser pardons, one which retained some 
remarkable primitive features was held in the moun¬ 
tains of Ar 6 in honour of St. Servais 1 The Little.’ 
The people of Vannes and Oornouailles assembled in 
two distinct bands, carrying staves instead of the 
usual candles. Inside the church each party invoked 
tho saint to avc?rt the frost from themselves and 
send it to the other, granting oats and wheat to 
themselves. Finally, when the priest had passed in 
procession between the two parties, at the cry 
“ Scatter the frost! ” they fell upon ono another and 
fought with their staves for the banner and tho small 
figure of tho saint which stood on a trestle, Tho 
figuro of the saint was invariably torn to pieces in 
the struggle and many of the combatants injured ; 
but whichever side won enjoyed a bountiful harvest. 
(See A. Lo Braz, “ The Land of Pardons,” Transl. 
F. Gosling, London, 1912.) 

August 29 . 

In Egypt the old variable solar calendar was 
abandoned in the year 30 B.o,, and the fixed Alex¬ 
andrian calendar was adopted. From that time 
forward festivals ceased to be movable in accordance 
with the procession of the seasons owing to the 
discrepancy between the actual dato and the solar 
calendar. Accordingly the Egyptian New Year’s 
Day fell on the date corresponding to Aug. 29. 

August in Macedonia. —The harvest operations 
having been completed in July, August is devoted to 
periods of alternate feasting and fasting. The month 
opens with the Feast of the Progress of the Preoiohs 
and Vivifying Cross, when bonfires are lit and boys 
jump over them shouting “ Dig up ! Bury ! ” A 
fortnight’s fast is followed by the Feast of the Repose 
of the Virgin ; then comes the Return of the Virgin on 
Aug. 23, celebrated by solemn dances and songs, and 
on Aug. 29, the Cutting off of the Precious Head 
of St. John the Baptist, is a further abstinenoe. 
The first twelve days of the month are carefully 
watched as a prognostication of the weather, each 
day forecasting a month of the coming year. 

The first three days of August are sacred to the 
Drymiais. No tree is cut for fear it should wither, 
and no one bathes in the sea for fear their bodies 
would swell, and no clothes are washed lest they 
decay. Bathers in August carry a rusty nail to 
protect them. A similar period is observed in March. 
The belief prevails elsewhere on the coast of Greece 
and in the Mgean islands. A similar belief has been 
noted in Ireland (see “ Aynia,” Aug. 3). 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 9,—A. Cotton : The 
large electromagnet of tho Academy of Sciences. 
A full description with five illustrations of the giant 
electromagnet constructed at Bellevue, at the Office 
national des Recherches scientifiques et industrielles 
et des Inventions. The magnet has a total weight of 
120 metric tons, of which 105 tons are iron and 0 tons 
copper. Preliminary measurements give 46,400 gauss 
as the strength of tho magnetic field obtained. Tho 
cost of the instrument was defrayed by a grant of a 
million francs from the Pastour Day fund.—P. Hel- 
bronner: Tho measurement of the arc of meridian in 
the French Alps.—G. Nicoladz^ : The configurations 
of ordinary space.—H. Jonas : The transformation of 
tho integral surfaces of tho partial differential equa¬ 
tion a*-rt=(pq)L —de Possel: The prolongation of 
Riemann surfaces.—Henrik L. Selber : The theorem 
of Picard.—R. Tambs Lyche : Limit functions.— 
Pierre Dive : The generalisation of Stokes’s theorem 
on figures of equilibrium.—S. Szczeniewski : Tho 
reflection of the electrons. The results of the experi¬ 
ments described agree with those calculated from the 
formula of L. do Broglie.—G. Landsberg and L. 
Mandelstam : Some new facts relating to the diffusion 
of light in crystals.—G. Simon : The production of 
gratings by photography.—Gaston Rapin : The direct 
electrolytic preparation of potassium permanganate. 
The use of a silicon-manganese alloy os anode with 
solution of caustic alkali as electrolyte gives a good 
yield of permanganate.—P. Bon£t- Maury : Tho 
vaporisation of polonium in a vacuum. The polonium 
is condensed on copper plates cooled by liquid air : 
from 80 per cent to 88 per cent of the polonium 
volatilised is condensed on the copper.- A. Boutaric 
and F. Bants : The phenomena of dyeing colloidal 
granules. When certain sols (arsenic sulphide, ferric 
oxide, gold) are frozen, the particles separate in the 
form of small crystals without fixing the colouring 
matter mixed with the sol, but when after flocculation 
with an electrolyte tho colouring matter lias been 
fixed by the granules, a subsequent freezing does not 
cause a separation of the dye. The absorption of 
neutral red, Bismarck brown, and Congo red by colloids 
has been studied by means of tho freezing method. 
-—Nathaniel Thon : Tho influence of electrolytes on 
the velocity of cataphoresis and the relations between 
the electrokinetic potential and the electromotor 
potential of gold.— Ch. Quillard : Contribution to the 
study of the reactivity of combustibles. Method of 
measuring the velocity of propagation of the com¬ 
bustion. There appears to be no relation between 
the temperature of inflammation and the velocity of 
propagation of combustion.— M. Brutzkus : The 
synthesis of organic bodies and of ammonia starting 
with water gas, without the use of catalysts. A note 
on the ohanges produced by simple compression of a 
mixture of water gas and air.— Mile. Cdcile Noir and 
Tchdng-Datchang : The preparation of cyanogen in 
the wet way. The gas obtained by the interaction 
of solutions of copper sulphate and potassium cyanide 
consists of 78 per cent cyanogen, 1*2 per cent hydrogen 
cyanide, and 20 per cent carbon dioxide. Jacquemm’s 
method for preparing cyanogen by oxidising cuprous 
cyanide with ferric chloride gives purer gas in quantita¬ 
tive yields. — Mile. Marthe Montague : New researches 
relative to the action of organo-magnesium derivatives 
on some fatty dialkylamides.— Marius Sdon : Contribu¬ 
tion to the study of the action of gaseous hydrobromio 
acid on the ether salts of organic acids at the ordinary- 
pressure. On the basis of some experiments described 
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the author gives R . CO . OR' +HBr =R . CO . OH 
+ R'Br as a general reaction, R being any monovalent 
radical, and R' an alkyl group.—J. Tomitch : A series 
of lavas from southern Serbia.—Y. Mil on and L. 
Dangeard : The importance of the phenomena of 
solitiuetion in Brittany during the Quaternary period. 
The phenomena of solifluction was observed by J. G. 
Andersson at Bear Tsland, and applied; oy him to 
explain the rivers of stones in the Falkland Isles.— 
Formations of similar origin are found in Brittany 
and Normandy : several examples are cited.—Cldmen- 
cet : Researches on the development of the peri- 
thecium in the genus Elaphomycea~P • Milovidov : 
The chemical constitution of the chondriosornes and 
the plasts in plants.—-Raymond-Hamet: The identity 
of yohimbine and quebrachine. Fournoau and Page 
stated that yohimbine extracted by Spiegel from the 
bark of Paumnystalia Johimhe and quobrachino 
isolated by Hesse from the bark of Aspidosparma 
Quebracho bianco were identical. This conclusion has 
been criticised on several grounds. The author has 
prepared pure specimens from both sources and proves 
that yohimbine and quebrachine are both chemically 
and physiologically identical. -Henri Marcelet : The 
presence of a fatty acid, not hitherto observed, in a 
fish oil. This acid lias been isolated from the satur¬ 
ated fatty acids of the oil of Doroeomu rami *, and 
has the composition 0 17 H 14 O 2 .—Mme. L. Randoin and 
Mile. A. Michaux : The comparative variations in the 
amounts of water, fatty acids, and cholesterol in the 
liver and spleen of the normal guinea-pig, and in the 
guinea-pig submitted to a diet deprived of the anti¬ 
scorbutic vitamin.-—A. Paillot : The rolative im¬ 
portance of the various factors contributing to limit 
tho spreading of tho Pyralis of maize in the east of 
France. Y. Manoudlian and J. Viala : Virulent neu¬ 
roses and excretory canals of the salivary glands.— 
S. I. Zlatogoroff : The etiology of scarlet- lever. 

Cape Town, 

Royal Society of South Africa, June 20. - V. A. 
Wager : The breeding habits and life history of 
some Transvaal amphibia. The hitherto unrecorded 
life history and breeding habits of Hcmisu# marmo - 
raturn are described. Tho frogs were found at 
Gravelottc, in north-eastern Transvaal, tho most 
southern record at present known. The eggs are 
laid in small cavities under the surface of the bank of 
a pool and are looked after by tho female until they 
are hatched. Tho female thon digs a tunnel from the 
nest to the water, down which the young tadpoles 
wriggle in a mass. The young tadpoles have a 
peculiar method of respiration by means of blood 
vessels in close proximity to the skin on the under 
side of the body—no external gills being present. 
They are able to remain alive out of the water 
for as much as 18 days. Tho later briof stages of 
tho tadpoles are described in detail. Also brief notes 
are given on Phrynomeru a bifaaciatua and on Hyper - 
oliue marmoratus. —J. H. Power and W. Rose : Notes 
on the habits and life histories of some Cape 
Peninsula Anura. The breeding habits and life 
histories of Hyperolius horstockii and Arthrolepiella 
lightfootii are described. Nothing has been previously 
known of the life histories of either the genus Hyper - 
oliue or Arthroleptella . The metamorphosis of the 
small mountain toad, Bufo roaei , is also given.— 
D. G. Steyn and M, Rindl: The toxicity of the fruit 
of Melia Azedarach (Syringa berries). Melia Aze ,- 
darach, a tree native to the Himalayan region, is 
widely planted as an ornamental tree. It is known 
in South Africa as Bessiboom, Bering or Syringa, and 
the drupes, known as Syringa berries, are commonly 
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believed to be toxic. The recorded information with 
regard to their toxicity, obtained from American, 
Australian, and South African sources, is conflicting. 
In view of the inconclusive nature of the recorded 
evidence it soomod desirable to reinvestigate the 
problem, both from the toxicological and chemical 
point of view. The results show that hogs, sheep, 
goats, rabbits, and guinea-pigs are susceptible to the 
syringa toxin, pigs being the most susceptible animals, 
arid goats less so than sheep. Muscovy-ducks were 
not killed oven by relatively high doses of the plant 
material. The symptoms produced in the fatal cases 
are paralysis and narcosis. Death usually occurs 
through suffocation. Cold alcohol completely removes 
the toxin from tho ground fruit, but the product is 
contaminated with considerable quantities of in¬ 
nocuous resin. Continuous extraction with ether fails 
to remove the toxin completely. The toxins are not 
of the nature of alkaloids, toxalbumins, or glucosides 
easily hydrolysed by acids. They most probably 
belong to that indefinite group known as “bitter 
principles.”—Dr. Jan Dommisse: Mean sea-level and 
other tidal phenomena in Table Bay. The papor is a 
brief summary of work on (1) moan sea-level at 
Cape Town, (2) correlation between mean sea-level 
and barometric pressure, (3) nineteen yoarly tides, 

(4) special tidal phenomenon in February 1907, and 

(5) tido constants.—Dr. F. G. Cawston : The resist¬ 
ance of lArnnmdicB to varying degrees of desiccation. 
The periodical drying of pools results in tho death of 
those examples of the Limnaddas which are stranded 
on the surface, as they are unprotected by an oper- 
oulated shell ; those that settle down into the mud 
are not affected by dry winds or the strong sun’s 
ray a, though they are still subject to the attacks of 
some of their natural enemies. Phyaopais and Btdinus 
aro better able than Limncea to hibernate in mud, 
because of the protection afforded by their stouter 
shell and smaller aperture. With appropriate food 
Planorbis pfeijferi (Krauss), Bulimia tropica (Krauss), 
and Melanoides tuberculatum (Muller) have survived 
burying in garden soil for twelve days at a time, 
though all the IAmmece were dead. The extensive 
growth of Eichcornia crassipes (Ponteder) rapidly 
dries up a pool infested with Limnaeidce , and Tephrosia 
might bo used to destroy fluke-infested species.—- 
D. Slome and L. Hogben : Preliminary communica¬ 
tion on the chromatic function in Xenopua Icevis. 
The power of chromatic response is well developed 
in Xenopua Icevia, Between 15° and 30° C. photic 
stimuli are the main agencios contributing to pig¬ 
mentary effector activity. A statistical method of 
describing the extent of expansion or contraction of the 
dermal melanophoros by assigning arbitrary numeri¬ 
cal symbols was applied to the comparison of series 
of animals kept at different intensities of illumination 
with tho field of vision defined by surfaces of different 
absorptive power. The results show : (a) that there 
is a slight degree of primary reactivity independent 
of the eyes, tending to greater expansion with greater 
illumination, (6) that there is a secondary and inde¬ 
pendent response for which the eyes are the receptor 
organs, (c) that the secondary response by contraction 
in a light-scattering and expansion to a light-absorbing 
surface is of much greater extent and requires a lower 
intensity of illumination than the primary response, 
(d) that the melanophoros of eyeless toads or of 
normal toads kept- for some time in darkness are 
intermediate in condition. 

Leningrad. 

Academy of Sciences (Comptea rendue , No. 9).— 
F. Levinson-Lessing : Some controversial problems in 
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the classification and nomenclature of rocks. Kera- 
tophyrio rooks in the broad sense of the term must be 
regarded as leuoocratic pakeotypio (diagnetised) soda 
rooks (in some oases also potash rocks). They are 
subdivided into keratophyres proper, oxykeratophytes, 
and quartz keratophyres, as well as keratophyrites, 
oxykeratophyrites, and quartz keratophyrites.— A. 
Tolmachev : Lower Yenisei as a phyto-geographioal 
boundary. The Yenisei valley is considered by 
many biogeographers as a boundary between the two 
great divisions of the Palcearctio region, one corre¬ 
sponding to the ancient Angara continent, and the 
other comprising the West Siberian lowlands. The 
distribution of plants in the northern parts of Siberia 
indicates, however, that the actual boundary between 
tho two floras does not coincide with the geological 
boundary, but passes distinctly westwards from the 
lower Yenisei. This iB explained by recent expan¬ 
sion of tho Angara flora westwards, and a general 
principle is advanced, that biogeographical boundaries 
do not necessarily coincide with the geological ones, 
being dependent on recent migrations of organisms.— 
A. Grosse: Isolation of protactinium. Protactinium 
can bo obtained in sufficient quantities by repeating 
many times the following processes : (1) prot¬ 

actinium, together with phosphates of zirconium and 
hafnium, is precipitated from the concentrated solution 
in hydrochloric acid ; (2) phosphoric acid is separated 
from the phosphates of zirconium, hafnium, and 
protactinium by melting with potassium carbonate ; 
(3) protactinium is isolated (though only partly) from 
zirconium and hafnium by the partial crystallisation 
of oxychlorides from the concentrated hydrochloric 
acid. In this way protactinium can be obtained as 
tho oxide, Pa a O & .— M. D. Zverev; Bionomics of 
Erythropua vesper tinua L. and Hypotriorchia aubbuteo 
L. A pair of E. vespertinua has been observed on a 
nest with some young birds, which wore fed by the old 
ones, but the young proved later to be those of H, 
aubbuteo , and old birds of the latter species took care 
of them, while the pair of E. veapertin/ua disappeared.— 
N. A. Kulik : The sands of the Petchora region. These 
sands have definite characters showing their marine 
origin, and they havo not been disturbed since their 
deposition ; their age is that of the last regression of 
the northern ocean. 

Gornptea rendua , No. 10. —P. P. Lazarev : Some 
statistical problems concerning the movements of 
animals. While it is impossible to predict move¬ 
ments of individual infusoria, movements of a 
large number of them ore subject to the same 
laws as movements of small inorganic particles.— 
P. P. Lazarev, L. M. Couper, and A. Dubinskaja- 
Voskresenskaja ; The influence of age on the adapta¬ 
tion of peripheral vision. Visional adaptation has 
beon studied in subjects of widely different age, from 
six to eighty-one years, and it was found that up to 
fifty years the power of adaptation is practically 
constant, but later it decreases rapidly.— P. P. 
Lazarev : A method for determination of the age 
limit in man, Tho age limit of man has been deter¬ 
mined by a complete hardening of certain bones at 
about 130-160 years. The author suggests that age 
limit may be determined also by studying sensibility 
of centres of peripheral vision and of other nervous 
centres.— P. P. Lazarev and A. Dubinskaja-Vosk- 
resenskaja ; Influence of alcohol on visual adaptation. 
Adaptability of vision is modified, but not essentially 
affected, by alcohol.—Z. Sergeeva : Respiratory 
organs of Isoppda. Preliminary report on the 
structure of the gills of Poroellio Ice via, ArmadiUiurn 
pallasi, Speer oma eerratum. Oxidising ferments in 
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the blood of the species studied have been proved 
nucrochemioally.—V. Gromov: The age of palteo- 
lithio remains in Siberia. A classification of all 
known palaeolithic remains in Siberia and an attempt 
to correlate them with the geological history of the 
country. 

Comptes rendu8 t No. 11.—F. Loewinson-Lessing and 
A. Turcev : The magnetic properties of some stony 
meteorites. A number of meteorites were examined 
with regard to their magnetic condition, and it was 
found that, with the excoption of two, all were feebly 
magnetised. A study of the artificial magnetisation 
of meteorites at different temperatures was also 
undertaken, with the result that between 400° and 
500° C. a sharp increase in magnetism was observed.— 

D. Stcherbakov and A. F. Sosedko : Investigations of 
the 1927 expedition to South Ferghana for the study 
of antimony and mercury deposits.—P. Kobeko and 
I. V. Kurtchaov : Formation of oxygen at the anode 
during the electrolysis of glass. The production of 
oxygen in the process of dissociation of glass by a 
current at different temperatures proves that Faraday’s 
law is wholly applicable to the electrolysis of glass ; 
nevertheless, the use of the law is not justified in the 
case of an ionising current.—S. Kostychev and 
V. Fatrmann : The fermentation of zymase is due to 
living cells. The fermentation of various samples of 
zymase proved to be a purely biological process due 
to the presence of yeast, while the presence of the 
hypothetical zymase could not be proved experi¬ 
mentally.— S. Kostychev and A. Chomitch : The 
absence of extracellular fermentation in the macera¬ 
tion juice of yeast. A series of careful experiments 
proved that the fermentation of the juice of macerated 
yeast iB not due to the presence of zymase, but to a 
biological process, though the actual agent of the 
fermentation has not been yet found. 

Home. 

Royal National Academy of the Lincei, Mar. 18.— 

E. Bianchi : Atmospheric extinction at Rome. The 
fact that Andrissi has recently obtained the value 
1*90 for the atmospheric extinction (p) at Rome, 
whereas the author found 1 *02, is readily explainable, 
since the measurements were made in spring, summer, 
and autumn in the former case, and in the winter 
in the latter ; moreover, the zenithal distances were 
different in the two instances.—G. Abetti: Activity 
and altitude of the solar chromosphere in 1927. 
Combination of the results of measurements made at 
Madrid and at Aroetri in 1926 and 1927 gives, for the 
course of the altitude of the solar chromosphere, 
curves which are very similar for the two years, and 
confirms the general lowering in the latter year and 
the probable slight lowering at the poles ; a minimum 
at latitude 60° and a maximum at 30° are also well 
defined. Comparison of these curves with those 
indicating the areas of the protuberances deduced 
from measurements made at Aroetri shows that the 
maximum and minimum altitudes of the atmosphere, 
for both 1926 and 1927, correspond with the maximum 
and principal minimum of these areas observed at 
about the same latitudes. The general activity of 
the chromosphere, deduced from the total area of the 
protuberances based on the observations at Arcetri, 
is diminished by 250 units in passing from 1926 to 
1927.—F. Zambonlni and Silvia Rest&ino : Double 
sulphates of rare earth and alkali metals (11). Sulphates 
of cerium (oerous) and rubidium. Investigation of 
the isotherm for the system Ce a (S0 4 ) s - Rb 8 S0 4 -H a O 
at 26° reveals the existence only of the compound 
Ce a (S0 4 ) 8 , Rb e S0 4 , 2H a O, which persists over a* 
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wide region of concentration. The 1:1:8 -com¬ 
pound, which is a usual type in this series, is formed 
under other conditions and has the specific gravity 
2*964 and the crystallographic constants, 

a : 6 : c -0*3479 : 1 : 0*9181, p -96° 7'. 

The anhydrous compound, Oe a (S0 4 ) 8 , Rb a S0 4 , is also 
described.—S. Franchi: The most suitable denomina¬ 
tion and the cartography of the crystalline mass on 
which tho city of Savona is partly founded.—A. 
Masotti : The conception of constant tensors in any 
variety. Considerations similar to those advanced by 
the author in a recent note on the equivalence of 
tensors, lead, when applied to Oisotti’s views on the 
idea of constant tensors in Euclidean varieties, to the 
conclusion that a tensor should be regarded as constant 
in a field if its components may bo made stationary 
in any point of tho field by choosing Cartesian co¬ 
ordinates in that point.—S. Cherubino : Pseudo- 
normalising substitutions and normalisation in the 
general theory of real Abelian varieties.—P. Tortorici: 
A class of continuous functionals.—Maria Pastori: 
The geometrical significance of intrinsic derivation.— 
A. Colucci: The generalised second differential para¬ 
meter.—A. de Mira Fernandes: Geodesic displacement, 
Riemannian curvature, and Bianchi’s associated 
curvature.—C. Ferrari : Tho piano plate and the 
Kutta-Joukowski law. Cisotti has recently calculated 
the action of a plane irrotational current of density p 
and of asymptotic velocity c in the presence of a 
circumference C on a plane plate inclined at the angle 
p to the asymptotic direction of the volocity, by 
determining the pressures on tho two opposite faces 
of the plate by means of Bornouilli’s formula. The 
resulting force, which has the value pcO cos p f is 
necessarily perpendicular to tho plate and not to tho 
velocity at infinity, as it would be in accordance with 
the Kutta-Joukowski theorem. Such exception is, 
however, only apparent and is a diroct consequence of 
the method of calculation used, which does not take 
account of the pressure at the edges. At the extremi¬ 
ties of the plate there is, indeed, infinite volocity and 
lienee negative pressure, which is exerted on an 
infinitely small area, but has an infinite magnitude of 
the same order. There results a finite force which 
acts in the plane of the plat-e, and which, when 
combined with tho normal force found by Cisotti, 
gives a resultant normal to the direction of the 
velocity of the current, os the Kutta-J oukowski theory 
requires. Tho proof of this has been given by Kutta 
for a circular wing and is now given for a piano 
wing.—V. Ronchi: interference of corpuscular propa¬ 
gations. Interference phenomena, which have, up to 
the present time, furnished unshaken support to the 
classic theory of the propagation of light, are regarded 
as characteristic for undulatory propagations and 
as incompatible with any corpuscular theory. Propa¬ 
gation by means of corpuscles regularly distributed 
inay exhibit phenomena comparable with those of 
stationary waves, and interference phenomena are not 
characteristic of undulatory propagation alone. — G. 
Malquori: The systems, Pb(N0 3 ) 8 -LiNO a -H a O and 
Pb(NO a ) a -CsNOg “H a O at 25°. Comparison of tho 
results of investigation of these systems with those 
obtained by Gladstone and Saunders for the correspond¬ 
ing systems containing KNO s and NaN0 8 at different 
tomperatures shows clearly that hydration of tho 
alkali cations exerts distinct influence on tho variations 
observed in the solubility of lead nitrate, the incroase 
in this solubility increasing with the ionic radius of 
the eation. The fact that the increases in solubility 
are greater at the lower temperatures indicates the 
formation of complex compounds. — L. Fernandes : 
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Sulpho-salts (6). Molybdovanadothioaquates. Vari¬ 
ous compounds of the three types, 


r (Mosj. 

■ (NH 4 ) 6 - 

TJ (MoS 4 ) s -](NH 4 ) s 

L (VS.). 

H„ 

(V8 s ) a H a 


r TI (Mo8 4 ), 

(NH 4 ) s 


(VS 3 ) 4 

H 

described. — 

G. R. Levi 

and C. G. Fontana 


Precipitated zinc sulphide. The individual crystals 
of zinc sulphide precipitated in various ways are 
found to hnve similar dimensions, namely, about 
20 A., which may be the dimensions of the nores 
of the filter-paper. The crystalline form of all the 
precipitates is that of zinc blende.—G. Scagliarini and 
E. Brasi : Additive compounds of halides of divalent 
metals and organic bases (6). Interaction of cadmium 
halides and hexamethylenetetramine in aqueous or 
acetone solution yields the compounds : 2CdCl 2 , 
C ( H„N<; CdBr a , 2C # H J2 N 4 ; Cdl„ 8H a O, C 6 H 12 N 4 ; 
CdCij, C # H I2 N 4 ; and 2UdI lf C 8 H 12 N 4 .—D. Cattaneo : 
UltramicroBcopy of the crystalline lens (4). Modi¬ 
fications of the ultramicroscopic structure in the 
process of cataract. Cataract appears to consist in 
a passage from a homogeneous system to a hetero¬ 
geneous system by precipitation, in the form of 
granules or droplets, of the proteins constituting the 
fundamental protoplasm.—U. D*Ancona : The pos¬ 
sibility of arranging systematically the larval species 
of the Muronoids.—A. de Lollis : Modifications of the 
blood, hroinolyinphalic apparatus, and kidneys in 
rabbits treated with transfusion of homogeneous 
blood,—A. Galamini: Investigations on the physio¬ 
logical action of alcohol. Action on the nitrogen 
exchange of albino rats fed with an insufficient 
subprotein, sublipinic, hyporcarbohydrat© diet (5). 
AIcoIiqI exerts a favourable action on the resistance 
of albino rats on a diet of maize and varying propor¬ 
tions of beer yeast. This action does not consist in 
the conservation of protein substances, which are 
consumed in larger quantities when alcohol is 
administered. 


Diary of Societies. 

CONQRKSftfS. 

August SO September 'J. 

WouiifiTiS Hei.v^T igut: Dies Si'iEKPEH Naturelles (at Lausanne). 

September 3-10. 

1 ntek ration a r, CoNamxs or Mat hematic's (at Bologna). — lit following 
sections :— Arithmetic, Algebra, Analysis; Geometry; Median lea. 
Astronomy, Geodesy, UerpnynjoB. Physical-mathematics, Theoretical 
Physics; Statistics, Mathematical Economics, Calculation of the 
Probabilities. Science of the Actuary.; Engineering and Industrial 
Applications ^Elementary Mathematics, Didactical Questions, Mathe¬ 
matical Logic ; Philosophy, History of Mathematics. 

September 5-12. 

Bnuisn Association for the Advancement of Science (at Glasgow), 

Wednesday, Sept, 5 , 


At 8.SO p, m.— 

Inaugural General Meeting (in St. Andrew's Hall, Charing OrosB).— 
Sir William Bragg ; Modern Developments of the Physical Sciences 
and their Relation to National Problems (Presidential Address). 
'Thursday, Srpt, 6. 


Prof. E. C. 0. Baly : Flu ores ence, Phosphorescence, and Chemical 
Reaction (Presidential Address to Section B). 

Pror. W. Garstang; Larval Forma; Their Origin and Evolutional 
History (Presidential Address to Section D). 

Joint Discussion on Human Distributions In Scotland. 

Helen Gwynne-yaugban: Sere and Nutrition in the 
Fungi (Presidential Address to Section K). 

Hr. J. S Gordon: The Livestock Industry and Its Development 
(Presidential Address to Section M). F 

At 11 A.H.— 

Prof. J. Uronti Gatenby, and others; Diaouasion on Cell Structures. 
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At iUfi A.M.- 

Dr. C. G. Simpson, and others: Discussion on the Mechanism of 
Thunderstorms. 

Sir William Ellis, Col. Ivor Curtis, and others: Joint Discussion on 
School, University, and Practical Training in the Education of the 
Engineer. 

At 12 NOON.— 

Prof. J. L. Myres: Ancient Geography in Modern Education 
(Presidential Address to Section E). 

At 2 r.M.— 

Conference of Delegates of Corresponding Societies. 

Dr. Vaughan Cornish, and Others ; Discussion on the Preservation of 
Scenic Beauty In Town and Country. 

Friday, Sept, 7. 

At 10 A.M.— 

Dr. R. A. Sampson, and others; Discussion on the Photographic 
Measurement of Radiation. 

Dr. J. Vargas Eyre, and others: Discussion on Fermentation. 

Sir William Ellis: The Influence of Engineering on Civilisation 
(Presidential Address to Hection G). 

Dr, H. E. Magee, Prof. E. P. Oathcart, Oapt. J. Golding, and Dr. 
N. (J. Wright: Joint Diacusslon on Lactation and Nutritional Factors 
allied thereto. 

Dr. Cyril Norwood: Education; the Next Steps (Presidential 
Address to Section L). 

At 11 A. M.— 

Prof. T. H. Pear: The Nature of Skill (Presidential Address to 
Section J). 

Saturday, Sept. 8 . 

At 8.80 

(In Royal Technical College Hall, George Street.) Prof. E. A. 
Wentermarck : *Ilie Study of Popular Sayings (Frazer Lecture In Social 
Anthropology). 

Fund ay, Sept. 9J 

At 11 A.M.— 

Ottleial Service in the Cathedral Church of St. Mungo. Preacher: 
Rev. Dr. Lachlan Maclean Watt. 

Monday, Sept. 10. 

At 10 A. M.— 

Prof. A. W. Porter: The Volta Effect: Old and New Evidence 
(Presidential Address to Section A). 

E. B. Bailey: The PuIumjzuIc Mountain Systems of Europe and 
America (Presidential Address to Section 0). 

Prof. Allyn Young: Increasing Returns anti Economic Progress 
(Presidential Address to Hection F). 

Sir George Macdonald : The Archaeology of Scotland (Presidential 
Address to Section li). 

At 11 AM.— 

Prof. C. Lovatt Evans: The Relation of Physiology to other Sciences 
(Presidential Address to Section 1). 

Prof. F. O. Bower, and others : Discuss ion ou tho Size Factor In 
Plant Morphology. 

At 11.15 a.m. 

Dr. H. H, Read, Dr. Gertrude Elies, and others: Discussion on 
Problems of Highland Geology. 

At 11.30 A.M.~ 

Prof. T. H. Pear, TroC H. Clay, and C. G. Ronold : Joint Discussion 
on the Nature und Present Position of Skill in Industry. 

Tuesday, Srpt. 11. 

At 10 a.m.— 

Dr. O. J, Davisson, and others: Discussion cm the Scattering of 
Electrons by Crystals. 

Sir William Pope, and others : Discussion on Recent Advances in 
Stereo-chemistry 

Prof. F. K. Buess, and others : Discussion on the Tectonics of Asia, 

J. A. Venn, Dr. J. S. King, and others: Joint Discussion on the 

Incidence of Taxation in Agriculture. 

G. E. Briggs, Dr. F. G. Gregory, and others : Discussion on tho 
Interpretation of Growth Curves. 

Alms of, and Developments Iq, Broadcasting. Papers (a) Hir John 
Rolth : Wireless in the Service of Education, (b) Balter Davis: An 
Experiment in Educational Broadcasting.—Sir Oliver Lodge, W. A. 

Brockington : Discussion. 

At 12 NOON.— 

Prof. T. H. Mortensen, Dr. F. A, Bather, and others: Discussion on 
Bothrioetdaris and the Anceetry of Bellinolds. 

At 2 r.M,— 

Conference of Delegates of Corresponding Societies. 

At 2.16 A.M.— 

Prof. F. E. Fritsch, U, Gurney, and others: Joint Discussion—A 
Biological Investigation of British Fresh Waters. 

Dr. G. S. Carter : The Conditions of Life in a Tropical Swamp: an 
Investigation of the Swamps of ths Paraguayan Chaco (Lantern 
Lecturs), 

At 2.30 f.m.— 

Prof. E. Taylor*Tones : Spark Ignition (Lecture), 

I)r. J. D. Sutherland, and others: Joint Discussion on the Economic 
Balance of Agriculture and Forestry. 

At 2.45 p.m.— 

Disc us *ion on the Position of Geography In Scottish Schools. 

At 5 f.m.— 

Sir John Stirling-Maxwell, Bart.: Forestry In Scotland: Pant, 
Present, and Future (Lecture). 

At B.W p.m.— 

(In Royal Technical College Hall, George Street.) Prof. F. G. 
Don nan : The Mystery of Life (Evening Discourse), 

ffetineeday, Sept. 12. 

At 12 NOON.— 

(In Fore Hall, University.) Concluding General Meeting. 
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Broadcasting and the School. 

E DUCATION has a conservative and a pro¬ 
gressive meaning. There are some who 
regard it mainly as a means for preserving civilian, 
tion, and there are others who would emphasise its 
function in preparing each generation to under¬ 
stand and to solve the problems of a more abundant 
and complicated world. The attainment of both 
aims is facilitated by the provision of apparatus, 
materials,and methods. Books,pictures, museums, 
laboratories, and workshops are available on a more 
lavish scale than ever before, and new devices for 
acquiring knowledge or skill are continually tested 
and applied. 

Probably the most important educational experi¬ 
ment of the last ten years has been that of broad¬ 
casts to schools, and none has createdmore divergent 
opinions. On one hand, it has been hailed with 
enthusiasm as a means of widening the outlook and 
stimulating the interest of the pupils. On the 
other, it has been condemned as an unsuitable 
medium possessing no advantage over, and gener¬ 
ally inferior to, personal instruction by a teacher. 
Both of these contain an element of truth. They 
are opinions which are based on objective and sub¬ 
jective facts. Objectively, the matter transmitted 
may be unsuitable, the speaker's method of delivery 
may be defective, reception may leave much to be 
desired. Subjectively, the teacher may belong to 
the group which welcomes external aid, or to the 
group which resents it. 

The precise value and the limitations of the new 
medium in schools could only be ascertained by an 
investigation on scientific lines. A grant from the 
Carnegie United Kingdom Trust enabled such an 
investigation to be undertaken in Kent in 1927, 
and the report 1 which has now been issued is 
a remarkably interesting document. The schools 
were all elementary schools, and were selected in 
such a way as to represent a wide variety of con¬ 
ditions. They included boys', girls', and mixed 
schools, Bmall rural, semi-rural, and large town 
schools. In regard to secondary schools and adult 
education, the experiments were only tentative, 
and are being continued. 

The experiments were carefully planned. Each 
set lasted for a term. Three conferences were held, 
and these were attended by representatives of the 
teachers, of the Kent Education Committee, and 
of the B.B.C., and by H.M. Inspectors for the area. 
A 4 Report Form ' was sent, out at the end of the 

1 “ Educational Broadcasting," published by the Carnegie United 
Kingdom Trustee*, Dunfermline, 1028. 
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first term ; a * 1st questionnaire * at the end of the 
second term, and a * 2nd questionaire * at the end of 
the third term. The questions varied with the 
course, and those in the second questionaire were 
varied slightly, as the result of experience or in 
view of the stage of the experiment, from those in 
the first. The answers were given in the form of 
* Yes,’ * No/ or ‘ No information/ * No opinion/ 
Great care was taken to avoid the answers ‘ Yes * 
or ‘ No ’ upon inadequate evidence or absence of 
conviction. 

The chief positive value of the investigation lies 
in the gradual elimination of the objective imper¬ 
fections which occur both at the transmissionttnd 
reception ends. Much attention was devoted to 
the choice of subject, method of presentation, and 
voice and delivery of the lecturer, and it was found 
that a knowledge of school conditions and some ex¬ 
perience in teaching were most desirable. No child 
will listen patiently to a speaker merely because 
he has attained distinction in some (to the ohild) 
remote sphere of intellectual activity. The lecturer 
must be an expert only in the sense that he can 
convey information or stimulate interest that 
cannot be obtained or aroused in the same degree 
by the ordinary methods in school. This means 
that he must know his subject, but it is more 
important that he should possess a transmittable 
voice and personality than that he should have 
made additions to knowledge. That is the blunt 
truth where young people are concerned. Older 
people will suffer much to feel themselves in touch 
with greatness. Young people will not; and the 
report wisely remarks that: 

" A professor of mediaeval literature is called an 
expert: so is the driver of an express train. Sam 
Weller’s knowledge of London was extensive and 
peculiar ; he, too, was on expert.” 

At the receiving end it was found that possession 
of a good set was insufficient unless it was properly 
maintained. At the end of the first term, only 
29 sets out of 44 were yielding good results. The 
B.B.C. then appointed two resident engineers at 
Maidstone and Canterbury, and made arrange¬ 
ments for technical assistance in other districts. 
At the beginning of the third term, 37 sets out of 
56 were working satisfactorily, but by the end of 
the term only three were defective. It is interest¬ 
ing to note that in 17 out of the 18 sets not working 
properly at the beginning of the term, the fault lay 
in neglected batteries. 

The subjective factor can never be eliminated 
entirely. However sympathetic a teacher may be 
towards wireless instruction, his interest in subjects 
Nd. 3070, Von. 122] 


is neither uniform nor universal. But by spreading 
the experiments over a number of subjects and a 
number of schools the differences probably cancel 
out; and by avoiding a i forced * opinion for or 
against, the Committee obtained judgments which 
may be regarded as sufficiently detached to be of 
real value. The actual results upon the pupils are 
not measurable on any scale, and are rarely capable 
of expression in exact terms. They are opinions 
based on careful observation, and they are put 
forward in the report with so much moderation 
that they command respect. 

The objective imperfections were so far reduced 
during the year that, in the case of some talks, the 
favourable opinion was almost unanimous. The 
general opinion of the teachers was 

“ That the Broadcast lessons (a) imparted a know¬ 
ledge of facts ; (6) stimulated interest in ways 
which could be definitely observed; (c) created 
impressions as durable as those produced by their 
ordinary lessons ; (d) did not encourage inatten¬ 
tion ; (e) were particularly stimulating to clever 
children ; (/) supplied views and information which 
the teachers themselves could not have supplied ; 
(9) g ave them fresh ideas for lessons ; (h) interested 
some parents in the work that their children did 
in school.” 

On the other hand, “all the courses were not 
uniformly successful.” The teacher should “ have 
some knowledge of the subjects treated,” and 
success depends very largely on “ co - operation 
between the teacher and lecturer.” 

There is one aspect of school broadcasts that 
seems scarcely to have received sufficient attention. 
That is the influence on the teacher, and, through 
him, on the pupils. If the lecturer “ supplied 
views and information which the teachers them¬ 
selves could not have supplied,” and if “he gave 
them fresh ideas for lessons/ 1 he is surely rendering 
a very direct service to formal education. It is 
relatively easy for the specialist teacher in a 
large urban school with a public library close at 
hand, to say contemptuously that he is in no need 
of external aid. But the case of a village school 
of forty children with two women teachers is 
different, and the danger that the teaching may 
become stereotyped and dull is greater. For this 
and other reasons we take the view that the greater 
part of the value of the radio lesson is indirect: 
that it operates, through the teacher, at times when 
the lecturer is silent and the voice of the loud 
speaker is stilled. 

It will be obvious that the report is entirely 
favourable to school broadcasting, providing certain 
conditions are fulfilled. The praotice lias come 
into use, and it has come to stay. By August 1626, 
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before these experiments began, “nearly 2000 
schools had notified the B.B.C. that they were 
making use of the school broadcasts.” This total 
has been reached in less than three years. The 
foreword to the report, which bears the signature 
of the direotor of education for the County of Kent, 
begins with these words : 

“ Every Monday afternoon at half-past two the 
Director-General of the British Broadcasting 
Corporation, after the manner of the well-known 
French Minister of Education, can take out his 
watch and say: ‘ At this moment 70,000 children 
are taking a wireless History lesson; Music on 
Tuesday, English on Wednesday, and so on through 
the week/ Two years ago he could have claimed 
20,000 pupils. Two years hence he may be dealing 
with 200,000. In ten years, who can say how 
many boys and girls will have come under his 
influence 1 ” 

While declining the invitation to tread the 
perilous path of prophecy, we desire to congratulate 
those who undertook, or assisted in, the investiga¬ 
tion on the accomplishment of a valuable piece of 
work/ 


The Structure of Mongolia. 

Geology of Mongolia: a Reconnaissance Report 
based on the Investigations of the Years 1922-23. 
By Prof. Charles P. Berkey and Frederick K. 
Morris. (Central Asiatic Expeditions : Natural 
History of Central Asia, Vol. 2.) Pp. xxxi -f 
475 + 44 plates + 6 maps. (New York: American 
Museum of Natural History; G. P. Putnam’s 
Sons, Ltd.; London: G. P. Putnam’s Sons, 
Ltd., 1927.) 10 dollars. 

GOBI, which according to Howorth is the 
Mongol word for the stony or sandy desert, 
is explained by the authors of this monograph as 
an open plain on the floor of a basin. The geology 
of the Gobis, in that sense, is rarely on first appear¬ 
ance attractive ; but they often yield fossils of 
exceptional interest, because the remains of extinct 
land animals have been buried in the deposits on 
their floors. Prof. H. F. Osborn made the sound 
prediction that north central Asia would be found 
to have been an important centre in the evolution 
of the higher vertebrates, and an expedition on a 
grand scale was organised by Mr. Boy Andrews to 
collect the fossils which would be expected on this 
hypothesis. The expedition, as is well known, 
obtained a rioh haul of fossil vertebrates—its most 
sensational discovery being the nests with the eggs 
of dinosaurs. 

This large and richly illustrated volume by Prof. 
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Berkey and Mr. F. K, Morris reports the results of 
the expedition in the field of stratigraphies! geology. 
The palaeontological collections are to be described 
in later volumes. The geological results are import¬ 
ant, as they reveal the structure of a little-known 
part of east central Asia. The area explored is 
north-west of Peking from Kalgan aerdss central 
Mongolia to Urga and to the south-west of that 
town. Most of the volume is occupied by the 
geological descriptions and sections of the long 
routes traversed by the expedition. These details 
are followed by general discussions of the geological 
results, of the geographical processes observed, 
and of the relations of the work to the geology of 
northern Asia. 

Prof. Berkey and Mr. Morris have proved that 
the whole area rests on a platform of pre-Palaeozoic 
rocks, which are divided into the three usual types ; 
the lowest is a fundamental series of coarse gneisses, 
schists, and crystalline limestones, which in other 
parts of China is called the Tai Shan system ; 
next is a scries of quartzites, schists, phyllites, and 
limestones, similar to the rocks that in central 
China Bailey Willis called the Wu Tai system ; 
the third division, the Nankou system of Richt¬ 
hofen and the Sinian of Gr&bau, includes slates, 
graywackes, and sandstones. This foundation was 
invaded by a great mass of granite. Then followed 
a long gap, as the Lower and Middle Palaeozoic, 
which are well represented in southern China and 
Yunnan, are absent. The Carboniferous and Perm¬ 
ian Systems are represented by marine deposits, 
which were followed, after long interval, by a thick 
series of continental Jurassic deposits, which, like 
the older rocks, have been folded. Then, after 
another gap, occurs a long succession of Cretaceous 
and Kainozoic beds, which are all thin, are richly 
fossiliferous, and are nearly horizontal. Many of 
the fossils show that during their existence there 
was an easy land passage between eastern Asia 
and western America. 

The pre-Palaeozoic platform is seamed with dykes, 
but the later stages of central Mongolia contain 
only little evidence of volcanic activity. Wide 
sheets of basalt on its borders range in time from 
the Lower Oligocene to the late Pliocene, and Mush- 
ketov has described a volcanio cone with a still 
preserved crater. Messrs. Berkey and Morris dis¬ 
covered some lavas and an interesting series of 
fused rocks near Mount Tuerin, which they describe 
as volcanic vents made by the fusion of the over- 
lying sediments by superheated volcanic gases. 
They describe these rooks as the most striking 
experience of vulcanism seen in the Gobi region 
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(p. 78). Tho fusion of surface clays would appear 
to require more intense heat than can be provided 
by a volcanic gas ; and it may be due, like the 
pseudo-obsidians of India, to the burning at the 
surface of producer gas formed by the action of 
superheated water upon underground beds contain¬ 
ing coal or bituminous material. The heat in this 
case may be due to dykes that fed the lava flows 
five miles from the locality. 

The authors saw no local evidence of glacial 
action, and an interesting map (p. 383), that shows 
the very restricted range in Asia of the Pleistocene 
glaciation, forms a useful corrective to such views 
as that recently expressed in “ Magic Ladakh/’ 
that a continuous ice cap spread from India to the 
North Pole. 

The expedition found abundant evidence of 
striking earth movements. The numerous talas are 
described as warped basins. The Khingan Moun¬ 
tains, which form the eastern front of the plateau, 
are due to the subsidence of the land to the east, 
either by a down-fault or a down-fold along a mono¬ 
cline ; and on the mountain types of this region 
fault action has been a powerful influence. 

The authors classify the tectonic mountains of 
northern and central Asia into five series, and con¬ 
sider that the forces which raised them have acted 
in general along the same lines, and are due to one 
constant influence which has always been working 
in the same direction and in the main on the same 
mass of land. This view requires some qualification 
when applied to the Asiatic borderlands, but it 
appears to be true in the main for the interior of 
the continent; and tho stress which the authors 
have laid on this conclusion should be very useful. 

The basins, which are the characteristic features 
of Mongolia, are attributed to wind action, which 
lifts out of them the loose material; but the authors 
conolude that the wind has usually little power of 
direct erosion on rock. This conclusion is no doubt 
true where the process has proceeded so far that the 
country is smothered by a protective sheet of drift, 
as appears to be the oase in central Mongolia ; but 
where hard rock stands up in the way of the wind, 
other areas show that the wind may be a powerful 
agent of erosion. The authors remark that in 
Mongolia the cliffs are rarely undercut by the wind, 
and that their foot is generally protected by banks 
of earth. They therefore attribute the wide * pene- 
planes/ for which they adopt that spelling, to the 
action of running water. The agency of the wind 
in the transport of material they recognise as of 
great importance; but the material carried they 
consider due to the disintegration of rock by 
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weathering, and its destruction and scattering by 
naming water. 

One interesting chapter summarises the evidence 
of the changes of climate in Mongolia throughout 
geological time. The pre-Palaeozoic rocks give no 
definite information, which is first afforded by the 
Permian marine rocks ; they, by the absence of 
reef-yielding corals, denote a temperate climate. 
The evidence of the long succession of subsequent 
continental deposits indicates that the conditions 
have been generally those of a semi-arid land, which 
in oonsequence of its distance from the sea had a 
low rainfall. Some of the beds, such as the water- 
rolled conglomerates, required for their formation 
more powerful water action than the sub-aerial 
sands ; but such different deposits may have been 
formed contemporaneously in the same region, one 
in river deltas, and the other on open plains. The 
only marked evidenoe of a change of climate 
appears to be in the Pleistocene, when during the 
glaciation of some parts of the world there must 
have been a heavier rainfall and more humid 
conditions, probably owing to the displacement of 
the track of the storms. 

The volume is accompanied by a full biblio¬ 
graphy. The work of the Russian explorers is 
illustrated by a map of their routes, which has been 
so much reduced that it is difficult to read. The 
illustrations are excellent, and on a most generous 
scale ; they include some beautiful coloured plates 
of scenery after sketches by Mr. Morris. This work 
is the first issued volume of a series which will 
doubtless prove one of the standard authorities on 
the geology and natural history of Asia. 

* J. W. G. 


Riddles in Evolution. 

The Species Problem : an Introduction io the Study 
of Evolutionary Divergence in Natural Popula¬ 
tions, By G. C. Robson. (Biological Mono¬ 
graphs and Manuals, No. 8.) Pp. vii + 283. 
(Edinburgh and London: Oliver and Boyd, 
1928.) 16s. net. 

“ We shall at least be freed from the vain search for 
the undiscovered and undiscoverable essence of the 
term species ... a grand and almost untrodden field 
of enquiry will be opened, on the causes and laws of 
variation, on correlation, on the effects of use and 
disuse, on the direct action of external conditions, . . . 
A new variety reared by man will be a more important 
and interesting subject for study them one more species 
added to the infinitude of already recorded species/ 1 
—Darwin, “ Origin of Species " ; 1884 ; chap. rv. 

HESE passages from the master's eloquent 
recapitulation came irresistibly to mind on 
closing this book by the eminent authority on 
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molhiaca of the British Museum. For in this 
excellent conspectus of “ specialist and other data ” 
on evolution we see how far we have trod the 
field these seventy years since Darwin. 

The book has two parts ; the first deals with 
the differences between species groups and the 
bearing of species recognition on evolutionary 
problems ; the second mainly examines the existing 
'orthodox' theories on evolutionary divergence. 
The point of view (Chap, i.) is that, despite all 
modem work on morphological, genetical, physio¬ 
logical, and ecological criteria, no essence of the 
term distils ; further, that evolution does not 
imply the “ production of standardised groups or 
units ” ; hence the title is a concession to the 
“ time-honoured . . . convention that the initial 
stages of species-divergence arc better studied in 
the form of taxonomic species,” the latter having 
become the reference point at which most informa¬ 
tion concerning divergence is assembled. Chapter 
ii., on the constitution of species and natural 
populations, concerns species recognition, its 
difficulties, and the systematises attitude. Physio¬ 
logical differentiation (Chap, iii.), though less 
canalised and more capricious in incidence and 
pace, ” marches in a broad sense ” with structural 
differences. 

In Chap, iv., on allied species and their dis¬ 
tribution, a new general principle, “ Opportunity 
Dispersal,” is briefly cited—a new species “ as it 
arises may be compelled by competition to occupy 
a less-favoured or an unoccupied ‘ niche * . . . 
because other habitats are already occupied.” 
In Chap, v, ” Isolation ” is lengthily treated, a 
special feature being a short review, very good, 
on sexual isolation. The importance of sterility 
is emphasised. Being restricted to promoting 
divergence, isolation is really of secondary import¬ 
ance, as it does not induce variation or promote the 
spread of variants. 

Part 2 faces three problems : the origin of 
variant characters, their spread, and the origin of 
groups. The r61es of the germinal tissue, environ¬ 
ment, and natural selection are ably reviewed, 
and careful attention is focused on correlation. 
The review gives us pause, for from all the post- 
Darwinian inquiry, unequivocal researches are rare, 
For example, concerning heritable variation, 
almost the only case is the melanism induced in 
moths by special feeding (Harrison and Garrett). 
Struck by the fewness of the individuals first 
responding to treatment, the author comments 
that coincidental conditions in the germ cells, 
physiological, may contribute to the changes 
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invoked, Kammerer’s early salamander work 
(Appendix) is not neglected, though it is regarded 
as showing only an accommodation or ‘ threshold * 
effect. Again, on the numerical increase of variants, 
we know little beyond the two oases of ‘ massive 
transformation ’ shown by Weldon’s crabs and 
industrial melanism in lepidoptera; touching 
their spread, we know practically nothing. Natural 
selection, it is acknowledged, provides a logical 
explanation but is difficult to prove, though 
mimicry in lepidoptera appears a good example of 
its incidence. But of the many others usually 
educed (p. 212), only Weldon’s experiments indicate 
that the death-rate works selectively so that the 
survivors are different from the eliminated. 

Other difficulties, centred around the thorny 
problem of adaptation, are adumbrated and, 
incidentally, it is significant “ that the selective 
value of slight differences between species and 
races has never been systematically explored.” 
The special difficulties encountered in applying the 
orthodox evolutionary hypotheses in cases where 
groups are differentiated from each other in several 
characters highly correlated are stressed, the 
author feeling their importance because characters 
do tend to * hang together ’ and because races 
and species are recognisable by this very tendency. 
Moreover, it is impossible to decide whether the 
production of non-serviceable differences between 
species has been due to correlation with serviceable 
ones because the evidence is deficient. 

The book’s format is good, but notice should be 
taken of a fair number of slips, e.g, Nuttal (pp. 60, 
104, 105) for Nuttal], Tephrosa (p. 267) for 
Tephrosia, menas (p. 234) for motnas ; several 
cross-references require correction—Lutz, 1909 
(p. 28), is dated 1908 in the bibliography, and 
Viets, 1923 (p. 196), 1924, Bateson, 1912 (p. 78) 
is not given, and Myers and Gale (p. 187) reads 
Myers and Salt. 

Whatever views one may hold on this or that 
theory of evolution—oxponents of natural selec¬ 
tion, for example, will not agree to the author’s 
caution regarding its sweep—one must congratu¬ 
late the writer on his informative, well-ordered 
presentation and its reasoning and reasonableness. 
The appeal of the book is to tko worker in biology. 
It will be especially useful to promising senior 
students and ‘ improvers ’ for itB point of view— 
that of an experienced worker impressed by the 
magnitude of the many problems and the smallness 
of the progress made. Such readers, too, will find 
a sane corrective to easy acceptance of ‘ royal 
road ’ theories and, no less, an incentive to work 
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in evolutionary problems, for the book is one long 
list of desiderata in this regard. It is a stock¬ 
taking that provokes heart - searching : Are our 
individual researches vested with sufficient uni¬ 
versality ? 

We have a lurking doubt as to whether the 
biologist of to-day, despite the reaction towards 
studies in function, is intimate enough with living 
things. We suggest 4 back to Darwin,’ whereby, 
in one person or team, extensive field work, keen 
systematics, careful breeding, and inspired experi¬ 
ment are all laid under contribution in attacking 
the fundamental evolutionary problems appropriate 
to an organism or a group. Fortunately, to cite 
a few examples from Mr. Robson’s book, important 
work on these broad lines is being wrought; 
Lotsy in Holland, Sumner in America, and Harrison 
in England are all engaged on ‘ new varieties 
reared by man 9 and fulfilling Darwin’s prediction. 
But very many more such are needed, and more 
facts, and, above all, more time. After all, say 
for the spread of variants, what are the seventy 
post-Darwinian years compared with the ages 
available to Nature ? A. D. P. 


Historical Optics and the Microscope. 

Origin and Development of the Microscope: as 
Illustrated by Catalogues of the Instruments and 
Accessories t in the Collections of the Royal Micro - 
scopical Society , together with Bibliographies of 
Original Authorities. Edited by Alfred N. 
Disney, in collaboration with Cyril F. Hill and 
Wilfred E. Watson Baker. Preceded by An 
Historical Survey on the early Progress of 
Optical Science, by the Editor. Pp. xi + 303 + 30 
plates. (London : Royal Microscopical Society, 
1928.) 17*. M. 

] ^!EW individuals possess all the qualifications 
- necessary for the study of the history of any 
science. They must read with facility the Latin 
in which the ideas of the early writers were ex¬ 
pressed. Failing actual possession, they must 
have ready access to the original works. Above 
all they must have the requisite leisure. These 
essential conditions are rarely found combined 
in one individual, and it is not surprising that 
familiarity with the scientific literature of the 
past is so limited. An impressive exhibit of 
ancient hooks at the recent Optical Convention 
attracted the casual attention of only a small 
proportion of the members, some of whom Ho 
doubt were interested more in the quaintness of 
the illustrations than in the matter. The collec- 
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tions of the various societies are rarely consulted, 
and private libraries are dispersed in the sale¬ 
rooms as no home of permanent usefulness can 
be found for them. 

The three authors of this book .combine all the 
qualifications requisite for the production of the 
historical work they have so successfully under¬ 
taken on behalf of the Royal Microscopical Society, 
of which they are fellows and honorary officers. 
Their work has been done in the most favour¬ 
able surroundings directly within the valuable 
library and museum of the Society. Mr. Disney, 
the principal editor, states in the concluding para¬ 
graph of his preface that the work represents the 
labour of seven years. Anyone who has attempted 
to read one single work, such os the Thesaurus of 
Alhazen, will appreciate how much labour must 
have been involved in the concentration of twenty 
oenturies within the limits of one concise volume. 

Part I. contains four chapters of history and a 
bibliography, which in itself is a valuable contri¬ 
bution, comprising, as it does, many important 
extracts and interesting explanatory notes. 

Chapter i. covers the period from the earliest 
times of Ptolemy, Euclid, Archimedes, and Hero 
to about the year 1590, when Baptista Porta was 
particularly active. In a future edition some 
rechecking of proofs will be required, particularly 
as regards the dates, which differ in the headings 
and text, duo, in some cases, to the interchange 
of 0 and 6. 

That optical instruments are erroneously attri¬ 
buted to the ancients forms the thesis of Chapter 
ii. Prominence is given to a very valuable dis- 
oussion of this subject by Prof. Henri Martin, of 
the University of Rennes, in a paper which appears 
to be little known in Great Britain. While the 
authors have, in general, presented the views of 
the ancient writers they quote without any attempt 
to direct the opinion of the reader, they seemingly 
adopt the conclusion of Prof. Martin that the 
accomplishments of the past have been exaggerated. 
With that conclusion most people will agree, 
possibly with some regret that, in the case of 
Friar Bacon, his wonderful description of what 
might be performed by refracted vision was un¬ 
accompanied by an explanatory diagram. It 
should not be forgotten, however, that the mathe¬ 
matical demonstration may lag a century behind 
the discovery. The conclusion also involves 
acceptance o* the view that no ancient magnifying 
glasses exist, because such segments of spheres of 
glass as have been found are probably merely 
ornaments. 
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Chapter iii. deals with the age of progress from 
Kepler to Hevelius, and that debatable question, 
which Borellus tried to answer, namely, Who 
was the true inventor of the telescope ? forms 
the subject of the fourth chapter. 

Optical history in general occupies the first half 
of the book. The second half is termed a “ De¬ 
scription and Illustrated Catalogue,” a designation 
which conveys little indication of the interest with 
which the material has been invested. The 
microscopes described are those possessed by the 
Society. They have been divided into two groups 
A and B, with accessories in a third group C. The 
year I860, by which time a fairly rational type of 
instrument had been evolved, has been selected as 
the boundary between the first and second periods. 

The authors are to be congratulated on the 
successful conclusion of their labours, and the 
thanks of all concerned with the history of optics 
and the microscope are due to the Royal Micro¬ 
scopical Society for the publication of this valuable 
work. James Weir French. 


Modern Investigations in Materials. 

Applied Elasticity. By S. Timoshenko and J. M. 
Lessells. Pp. xxi + 544. (London: Constable 
and Co., Ltd., n.d.) 25s. net. 

HE importance of the strength and elasticity 
of the materials employed in engineering 
construction is well reflected in the frequency with 
which treatises on the subject appear. Prescott’s 
book, with the same title as the volume at present 
under notice, was a specially notable contribution 
made a few years ago ; but rather more abstract 
and mathematical than is perhaps desired by the 
majority of engineers. The volume here con¬ 
sidered does not refrain from mathematical dis¬ 
cussion, nor does it make any strenuous endeavour 
to simplify such methods, but it deals throughout 
with problems of definite practical moment, and 
its matter is in all respects up-to-date. 

Mr. Timoshenko—well known for his original 
studies in elasticity—is responsible for the ana¬ 
lytical Part I. of the volume, in which he incor¬ 
porates much of his own original work. His 
chapter headings are of a very ordinary type, but 
a closer examination reveals that within each of 
these chapters there are many special develop¬ 
ments quite unusual in treatises of this class. 
Chapter vi., on the bending of bars on elastic 
foundations, is, in its applications, a notable 
example of the author’s powers; as are also 
Chapter viii. in which multi-throw crankshafts are 
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treated, and Chapter ix. on curved bars. Chapter 
xi., on stresses produced by dynamical causes, is 
ambitious in its scope but, probably hampered by 
space considerations, it fails to do full justice to 
the modern technical problems of vibration. 

Part II., on the experimental side of the subject, 
is by Mr. Lessells, who has conducted many re¬ 
searches on materials. His treatment is wide in 
range, and well defined in sectional detail. The 
important modern lines of fatigue, impact, and 
hardness testing are very clearly reviewed and pre¬ 
sented ; although the section on the effects of high 
temperature might have been extended with 
advantage. The separate chapter on theory of 
strengths is a welcome innovation in works of this 
kind. 

The book is, in its general Hcheme, of an advanced 
order, mainly suited to senior students of the 
subject and to engineers who have to deal with 
the difficult details of modern design, but its 
wealth of treatment, summary, and reference on 
the outstanding modern problems and investiga¬ 
tions of this important subject, give it a very high 
place in the rather lengthy list of works on the 
same subject. 


Our Bookshelf. 

Die neueren Milchindustrien . Von Dr. L. Eberlein. 
(Technische Fortschrittsberichte: Fortschritte 
der chem. Technologie in Einzeldarstellungen, 
herausgegeben von Prof. Dr. B. Rassow, Band 14.) 
Pp. xi + 119. (Dresden und Leipzig: Theodor 
Steinkopff, 1927.) 5 gold marks. 

This volume deals with the industrial aspeot of 
milk production. After a brief account of the 
composition of milk and a description of the chief 
chemical and bacteriological methods which are 
used in its examination, the production and supply 
of clean milk are considered. Attention is directed 
to the milking machine, the cleaning of the vessels 
in which milk is transported, and the bacterial 
content of milk. The supply of milk to towns is 
an important chapter, and whilst it is agreed that 
fresh raw milk is the ideal food for children and 
adults, provided it can be obtained of low bacterial 
content and free from dirt, it is held to be impos¬ 
sible, on account of the cost, in present circum¬ 
stances to provide such milk for the main body of 
the population. Pasteurisation and the three main 
systems are described, and two methods, other than 
by heat, for the removal of bacteria are described. 

The preparation of condensed milk and the 
apparatus used for the purpose are described, and 
the succeeding chapter deals with dried milk and 
its preparation. The use of dried milk for infant 
feeding is mentioned. 

In view of the difficulty which is often experi¬ 
enced in disposing of surplus milk at the 1 flush ’ 
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time of the year, the manufacture of casein has been 
found in some countries, e.g , the United States, 
New Zealand, Argentine, and France, to be of greater 
profit than was at first expected ; separated milk 
is used, the fat being employed for butter-making. 
The uses of casein are manifold, and it now finds 
application in a number of trades. 

Another milk by-product which often proves a 
great embarrassment to the cheese-maker is whey, 
the milk sugar of which is valuable. The com¬ 
mercial manufacture of milk sugar is given, together 
with details of the necessary plant. 

The information and the technical details given 
in this volume are likely to be very valuable to 
those engaged in the milk industry, especially to 
the manager of a factory where the condensing or 
drying of milk is practised. 

Ilandbuch der allgemeinen Chemie. Herausgegeben 
von Prof. Paul Walden und Prof. Carl Drucker. 
Band 5 : Mechanische tJigenschaften flilssiger 
tit offe ; Volumen , Dickie , Kompressibilitdt, Ober - 
fldchenspannung , Invere Reibung. Von Prof. R. 
Kremann. Pp. xii + 598. (Leipzig : Akademische 
Verlagsgesellsehaffc m.b.H., 1928.) 4fi’50 gold 
marks. 

A noteworthy development in physical chemistry 
during the last twenty years is the increasing 
amount of attention paid to those properties of 
liquids which are primarily due to the cohesive 
forces between molecules. Compressibility, surface 
properties, and viscosity have attracted the interest 
of many investigators, both in Europe arid in 
America, and the new knowledge gained of the 
behaviour' of liquids has found many important 
applications in industry. Prof. Kromann’s book 
on the mechanical properties of liquids is therefore 
a welcome contribution to physico-chemical litera¬ 
ture and provides a valuable work of reference for 
students and investigators in this field. 

The book is divided into three parts dealing with 
volume relations, viscosity, and surface tension 
(including interfacial tension). Each section opens 
with a useful survey of the experimental methods 
available for measuring the property studied, 
followed by a discussion of the influence of tempera¬ 
ture and pressure. The effect of chemical com¬ 
position is next considered, and here one must pay 
tribute to the skilful manner in which the author 
has collected and correlated a large number of 
empirical relations, laying due stress upon those 
of greatest generality and theoretical significance. 
Finally comes an account of the behaviour of 
binary mixtures and solutions. 

The book is written avowedly from the experi¬ 
mental viewpoint, so that a critical discussion of 
the molecular theory of liquids oould scarcely be 
expected. At the same time, it seems unfortunate 
that such a discussion was not attempted, even if 
it only served to emphasise our ignorance of the 
laws of force between molecules. This, however, 
would involvo a consideration of vapour pressure 
and latent heat with which Prof. Kremann de a l s 
only incidentally, although they, too, may be classed 
as mechanical properties of liquids. S. 8, 
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Gras* Land: its Management and Improvement. 

By Prof. R. G. Stapledon and Dr. J, A. Hanley. 

Pp. 159. (Oxford : Clarendon Press ; London : 

Oxford University Press, 1927.) 5s. net. 

During recent years increasing attention has been 
paid to the improvement of grassland' from various 
aspects, including methods of cultivation, manur¬ 
ing, and the types of grass used for sowing down. 
Progress has been rapid, and is still continuing, and 
in this volume Messrs. Stapledon and Hanley have 
sought to epitomise the present position, though at 
the same time they fully acknowledge that many of 
the recommendations put forward are tentative in 
nature and may need modifying in the light of 
future experimental results. Their aim is to pro¬ 
vide the most precise information possible to enable 
an intelligent farmer to apply new methods in his 
management of grassland, wherever such improve¬ 
ment offers prospects of increased revenue. It 
is pointed out that one of the chief difficulties in 
estimating the financial value of improvements to 
date is the lack of adequate information in the form 
of farmers’ costings accounts. 

Grassland may be divided broadly into two types, 
natural and semi-natural, embracing respectively 
the large un-enclosed areas of moorland, heath, 
downs and saltings, and fenced-in land associated 
with the homesteads. The latter naturally offers 
the greatest opportunities for improvement, the 
appropriate methods of treatment varying widely 
according to local conditions. 

In many cases manurial applications, to be 
effective, must bo preceded by adequate mechanical 
treatment, or by the amelioration of soil acidity by 
the judicious use of lime, notably in very smoky 
districts. The necessary difference in grazing and 
meadow treatment is indicated, and information is 
given with regard to the various methods of renovat¬ 
ing grassland and to the production of permanent 
and temporary leys. A bibliography of selected 
literature concludes a most useful summary of 
grassland treatment. 

Principles of Soil Microbiology . By Prof. Selman 

A, Waksman. Pp. xxviii + 897 + 19 plates. 

(London: Bailli&re, Tindall and Cox, 1927.) 

45*. net. 

The demonstration of Sohloesing and Muntz in 
1877 that in sewage beds ammonia is converted 
into nitrate by biological agencies, and the further 
demonstration by Warington that two species of 
bacteria are involved, followed by their isolation 
by Winogradsky, turned the thoughts of soil in¬ 
vestigators towards the biological aspect of soil 
fertility. 

Naturally, the earlier work was confined to the 
bacterial population of the soil, and, in text-books 
ublished round about 1910, nitrification, nitrogen 
xation, and denitrification were the main topics of 
discussion. Since that date, the subject has gradu¬ 
ally assumed a broader aspect, and it has been 
realised that not only bacteria, but also protozoa, 
algae, and fungi are playing a part in the various 
soil reactions. 

In the voluminous treatise prepared by Waks* 
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man, Boil microbiology is treated under three main 
divisions, the first two dealing with the occurrence, 
isolation, identification, and cultivation of soil 
organisms, and the third where their chemical 
activities are discussed. Throughout, the treatment 
is very complete, and in this perhaps lies one of the 
faults of the book ; for without a wide knowledge 
of the subject there is a danger of not seeing the 
wood for the trees. Also, the author would have 
been well advised to show more critical judgment 
in discussing the work of others; as the book stands, 
students will have difficulty in differentiating the 
really good pieces of research from the mediocre or 
even bad. Apart, however, from these blemishes, 
Waksman has done good service to soil microbiology 
in producing so compendious a volume, the citation 
of more than 2500 references being a service in 
itself. His book is essential to all those interested 
in the micro-organisms of the soil. 

Money and Monetary Policy in Early Times . By 
A. R. Burns. (The History of Civilisation 
Series.) Pp. xiii +517 +16 plates. (London : 
Kegan Paul and Co., Ltd.; New York : Alfred 
A. Knopf, 1927.) 25s. net. 

In a conclusion which sums up the lines of argu¬ 
ment of his valuable study of money as an element 
in the growth of early civilisation, Mr, Bums 
enumerates the deficiencies in the evidence, for, 
as he says, it is as well to keep in mind the things 
we do not know, as well as those we do. This is 
wise, for the gape in our evidence are great and the 
theories of numismatists and archaeologists have 
not always been marked by restraint. For example, 
throughout the whole period with which the author 
deals, there is no evidence of the legal weight of 
coins, nor is it known what were the practical 
conditions of monetary law and the circulation of 
currency. How did the State decide what was the 
quantity of coins to be circulated i This is a 
point of peculiar importance for Mr. Burns’s 
study, of which the originality lies particularly in 
his investigation of the use of monetary issues in 
relation to political supremacy. As a result he 
shows how, Ibroadly, a distinction can be drawn 
between the policy of the great eastern empires 
and that of the Greek States. 

In regard to the early stages of a currency, 
Mr. Bums shows himself sceptical as to the existence 
of a primitive state of exchange which is unorganised 
barter. This he regards as only a logical postulate 
for purposes of exposition. Nor does he think that 
the ox, though the first unit of value, recognised 
over a wide area, was ever in general use as a means 
of exchange. The author is to be congratulated 
on a sound piece of work which cannot fail to 
stimulate further research. 

The Working of Aluminium . By Edgar T. Painton. 
Pp. ix+214 + 20 plates. (London: Chapman 
and Hall, Ltd., 1927,) 13s. 0d. net. 

The scope of this book is not exactly indicated by 
its title, as the making of alloys ana of castings is 
included as well as the mechanioal working, heat 
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treatment, welding, finishing, and testing of alu¬ 
minium and the light alloys. On all these matters 
the author is informative, and ills account of them 
shows practical familiarity with the workshop. 
Aluminium presents difficulties in machining and 
finishing to those who are accustomed to other 
metals, and many useful hints may be gathered 
from the instructions here given, anfl from the 
descriptions of actual operations, mainly in con¬ 
nexion with the motor industry. Theoretical dis¬ 
cussions are deliberately excluded, and there are 
no photomicrographs, but the brief notes on age- 
haraening and on the * modification ’ of the alloys of 
aluminium and silicon are aocurate so far as they go. 

In the account of heat treatment and melting, 
some mention might have been made of electric 
furnaces, which are now so widely used for these 
purposes in America, but are also used in Great 
Britain, and in the chapter on testing reference might 
have been made to the use of diamond pyramid in¬ 
dentation instruments, which are already displacing 
the scleroscope in some laboratories, on acoount of 
their greater accuracy when used with thin sheets. 
Among processes for the protection of aluminium 
surfaces, the excellent method of anodic oxidation, 
is described, with its further development, the 
application of dyes to the oxidised surface. Electro¬ 
plating with cadmium is mentioned, but not the 
now extensively used process of plating with zinc. 
The illustrations are numerous and good, but the 
publishers have used an excessively loaded paper, 
which makes the book inconveniently heavy and 
throws an undue strain on the binding, 

Ergebnisae der Biologic. Herausgegeben von K, v. 

Frisch, R. Goldschmidt, W, Ruhland und H. 

Winterstein. Zweiter Band, Pp. vi + 729. 

(Berlin : Julius Springer, 1927.) 56 gold marks. 

The price of this, a volume of essays by specialists, 
is too much. £2: 16s. for a book, which from an 
English publisher would cost £1, or at most £1:10s., 
is not justifiable. Recently two correspondents in 
Nature directed attention to the cost of other 
Julius Springer publications, and we cannot advise 
the reader to purchase this volume at the price 
asked for it by the publisher. 

The volume contains three essays on tropisms in 
plants—by P. Stark, L. Brauner, and W. Zimmer- 
mann. So far as the reviewer is able to judge, these 
sections are comprehensive, and they all have ex¬ 
tensive bibliographies. There is then a chapter on 
urea, which the reviewer has been informed is 
good. This is written by A. Kiesel, of Moscow. In 
the section following, F. von Wettstein discusses 
heteroploidy at length. The Golgi apparatus is 
the subject of another chapter by W. Jacobs. This 
part is quite good and comprehensive. 

Following this is a biochemical chapter on 
striated muscle fibre, by Bierdermann. This will 
be found useful to physiologists interested in muscle 
contraction, etc. An article on the spleen, by E. v. 
Skramlik, is followed by a section by Richard 
Goldschmidt on intersexuality, etc. This, as one 
might expect, is a valuable and interesting review 
of the subject. J. Bronte Gatenby. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return*, nor to correspond with 
the writer8 of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications, ] 

Progressive Lightning. 

In Nature of Nov. 20, 1926, p. 749, I showed how, 
by the use of a pair of photographic lenses carried on a 
rapidly revolving disc, information should be obtained 
as to the time any part of a flash of lightning lasts, how 
long it takes to get from any one part to any other part, 
where it begins and where it finishes, and how, if at all, 
succeeding flashes in a multiple flash differ in these 
respects from tho pioneer flash which, so to speak, 
blazes the trail and has more to do to find a way which 
the others have merely to follow'. 

I had made this apparatus and carried it about for 
twenty-six years without obtaining a photograph when 
I wrote the article above mentioned. Since that time 
Dr. G. 0. Simpson has kindly taken charge of it, but he 
had not so far been more successful than I in obtaining 
a suitable flash. At the end of June last he let me 
have the machine again to bring to this laboratory, 


where, as the guest of Mr. Alfred Loomis, I am excep¬ 
tionally well placed for observations of this kind. The 
laboratory is at the top of a granite hill at an elevation 
of about 900 feet, and similar dome-shaped hills thickly 
clad with forest extend in all directions as far as the eye 
can see. 

In the last month there have been two unusually 
severe heat spells accompanied by innumerable 
thunderstorms, but not until midnight, Aug. 6, did I see 
any clean flashes following one another in approxi¬ 
mately the same direction. By clean I mean not ob¬ 
scured by intervening rain. I was fortunate to get 
one of these on to the plate with the lenses revolving 
in 4-inoh oircles at a speed of about 3 2 turns per seoond. 
For a preliminary picture I felt it safer to employ a low 
speed. This may be taken to be about 12 feet per 
second or 3600 mm./sec. The fooal length of the 
lenses is 6 inches or 160 mm. The length of the image 
of the flash is 22 mm. which would make the length of 
the flash, or at least the visible portion of it, about \ of 
its distance. I judged this to be about 10 miles or 16 
kilometres. 

It so happened that the two images of the flash made 
by the two lenses were in line with one another, so that 
any aberration due to the motion of the lenses would 
displace the later portions of the flash sideways and in 
opposite directions. In order to obtain a measure of 
this displacement I scribed a straight line on the nega¬ 
tive right through the two images. Measurement 
against tliis line would then show distortion with 
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certainty and considerable accuracy. Stereoscopic 
examination, however, is more convenient, especially 
if the flash did not begin at one end and leave off at 
the other. 

For this purpose a print is out in two, and the two 
images are mounted side by side with the scribed 
lines parallel and square to the line joining the eyes. 
The two prints were so placed on the card that the 
two images were being carried towards one another 
all the time that the flash lasted. This is made 
evident by the sharp edges of the two images being 
remote irom another while they showed the 
fading away of the light on the sides nearest to 
one another. If, then, any part of the flash had 
been later in time than any other, the images of 
this part would be nearer together, so that, seen 
in a storeoscope with the scribed line apparently 
upright, this part would appear nearer than other 
parts. 

Actually, on looking at the mounted pair of images 
reproduced herewith (Fig. 1), the middle nearly 
vertical part with a small kink in it appears nearest, 
while the part bent to the left below seems to come 
from behind. Similarly, the sharp bend to the left 
above also seems to come from behind, but not so 
far behind, and the nearly vertical part from this up 
into the cloud appears again nearly vertical. The 
interpretation of these appearances then is as follows. 

The flash started at the ground, 
and almost immediately after 
started also in the length next 
the cloud, The flash then 
travelled from both these parts 
and finished in the middle 
upright portion about 1/7000 
second later. 

This was a single weak little 
flash with no overflow for suc¬ 
ceeding flashes, so that it is 
not surprising that any part 
of it lasted no more than about 
1/3600 second, the image being 
about 1 mm. wide before the 
very rapid fading away of the 
light. If it should be thought 
that the width of the image is due to mere im¬ 
perfection of focus, the answer is that 4 mm. from 
the lower end and to the right there is a small 
branch flash on each image which is so sharp and 
thin as to be barely visible on the print. In each 
image this emanates from the leading edge. In 
the stereoscope this appears to come from behind, 
so it may have been the trigger of the whole* dis¬ 
charge. 

It may perhaps be well to state that the stereo¬ 
scopic effects described above can have no relation 
to any stereoscopic effect which the two lenses as 
stationary lenses could have produced, because one 
of these effects is at right angles to the other. Be¬ 
sides, in a distance of several miles, a four-inch 
separation of the lenses would be inadequate. If 
they were separated 20 or perhaps 100 metres, 
then a very striking real stereosoopio view would be 
obtained. 

It will be evident that as the linear displacement 
in the images due to time lag in the lightning depends 
only on the lag and on the linear speed of the lenses, 
the distortion of shape will be greater as the images 
are smaller, so that distanoe in the lightning, lor 
example, not nearer than three miles, and short 
focus lenses, will make the stereoscopic effect more 
conspicuous. With much increase of size of the lens 
disc, the photographic plate might become incon¬ 
veniently bulky and expensive. In such oases the 
obvious equivalent of two fixed lenses one above the 



Fig. 1. 
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other, and with dims travelling horizontally in opposite 
directions, might be preferred. Kinematograph lenses 
and dims would then be suitable. 

While I attach no importance to the rough numeri¬ 
cal results obtained from this tot experiment, I do 
maintain that it indicates that the method of oppo¬ 
sitely moving images is capable of giving useful and 
certain information, and that a meteorological ob¬ 
servatory might well be equipped with a special 
camera designed for higher speeds than my modest 
pioneer apparatus. Information as to fact can do 
no harm, C. V. Boys. 

The Loomis Laboratory, 

Tuxedo Park, 

New York, Aug. 11. 


On Co-ordinated Biological Research. 

If researches dealing with the relation of organisms 
to the environment are to approach in precision and 
completeness those dealing with matter and its 
physical attributes, it is essential that problems like 
that outlined below should be attacked by a team of 
workers, working simultaneously and in co-operation. 
Biological work of this kind may be accurate, valuable, 
and interesting, and yet fail in completeness for lack of 
contemporary data, as a review of recent work would 
readily show. 

During recent years I have studied the general 
biology of oyster populations (O, edtdis) in mass and 
in individuals in relation to general environmental 
conditions throughout successive seasons in different 
localities. From these studies it is clear that popula¬ 
tions vary in their biological manifestations directly 
with the environment ; for example, the incidence 
of general shell-growth, spawning, sex-change, and 
fattening can be predicted approximately from a 
knowledge of the environmental conditions, of whioh 
temperature range and rate of temperature change 
are the most important; the incidences vary in 
different localities. 

It has also been demonstrated that O. edtdis 
changes from femaleness to maleness automatically 
at, or a few hours after, the instant of egg-spawning 
(Jour, M.B.A 14, p. 067; 1027), and it is clear 
from the studies mentioned above that the main 
change in the population from maleness or neuter to 
obvious femaleness occurs just before and during the 
breeding season: further, the amount of change in 
the population to femaleness at the beginning of the 
breeding season depends upon the nature of the 
environment. There are indeed good presumptive 
grounds for concluding that certain oysters, which are 
—or have recently been—male, will begin to produce 
eggs—whether they still retain sperm or not—provided 
(a) that the food-reserves have attained a certain 
concentration, (6) that the temperature of the medium 
is above a certain level: hence the occurrence of 
hermaphrodites. These conditions are not incon¬ 
sistent with the possibility that certain substances 
may have hormomc value. 

The problem to be solved is, therefore, How much 
of the sex-change is due to internal or to external 
factors acting separately ? or alternatively, What 
combination of internal and external factors will 
maintain maleness or cause the assumption of female¬ 
ness 1 I have stated elsewhere that anything can be 
a male, but that some more than ordinary attribute 
is required to make a female. Broadly applied, this 
statement is true of the oyster, and the obvious pre¬ 
liminary requirement for a functioning female is 
abundance of food-reserves- Therefore, to obtain 
conclusive evidence of the factors controlling sex in 
0 . edtdis, it will be necessary in the tot place * to 
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obtain seasonal chemical analyses of individuals the 
recent sexual history of which, as well as actual sexual 
condition at the instant of examination, is known. It 
can perhaps be predicted that the total rate of meta¬ 
bolism in debutante females will b© higher than in 
the declining and perhaps fully ripe males, but for 
the clear establishment of the cause of sex it will be 
necessary to obtain accurate information on this 
matter correlated with conditions as regards food- 
reserves. When the results of these researches are 
known, it is possible that a basis may exist for critical 
experimental work. 

To understand variations in the rate of metabolism 
and correlate the results in a direct manner with the 
environment, it will be necessary to know the 
seasonal variations in the plankton over the natural 
oyster beds. The seasonal variations in plankton are 
undoubtedly controlled in part by the supply of 
limiting food-factors, e.g . phosphates, nitrates, and in 
part by the biological characters of the constituents ; 
it is therefor© necessary to know the variations in the 
limiting food-factors in the area of investigations. 

It has been shown that the growth of shell-material 
000111*8 at about th© periods of the year when the 
storing of food-reserves especially occurs ( J.M.B.A 
16 ; (1028), so that the interrelationship of these two 
rocesses is also bound up with sex. Shell -growth, 
owever, is a problem which itself demands—besides 
biological information regarding internal condition— 
full knowledge also of the physical conditions prevail¬ 
ing over the hods, e.g . variations in salinity, tempera¬ 
ture, alkalinity, and even general illumination. The 
experimental analysis of the factors concerned in 
producing that kind of shell-growth which may occur 
when oysters are disturbed during the non-growing 
season (loc. cit., 1928) would bo most satisfactorily 
rformed when known natural conditions on the 
ds can be used as a control. The possibility of 
predicting the beginning of shell-growth to within a 
period of one or two weeks (loc. cit., 1928) also offers 
an excellent opportunity for the study of calcium meta¬ 
bolism, and significant determinations of the seasonal 
variations in the metallic constituents of the blood. 

It is obvious that one person alone cannot investi¬ 
gate all these matters as they should be investigated, 
that is, simultaneously. For this reason I came to 
the conclusion, and reported last year, “that a definite 
scheme of co-ordinated research might now be for¬ 
mulated to attack simultaneously in the future the 
factors underlying shell-growth, sex and sex-change, 
spawning and fattening in the oyster, and the more 
exact relation of these to the environmental—and 
experimentally controlled—conditions. ’* 

A scheme of this kind, it is true, need not be con¬ 
fined to the oyster, but might also be applied to the 
herring, the plaice, the haddock, the salmon, or other 
organisms, but it is doubtful if the results from any of 
these piaoine biological subjects would be as valuable 
from the point of view of fundamental biology as 
those which might be obtained from a sedentary sex- 
ohanging organism like O. edtdis. There are other 
species of oyster similar in biological characters to 
0 . edtdis , and a scheme like that outlined above might 
be carried to fruition in almost any country, but 
everywhere great difficulties will have to be overcome. 
In England thero would seem to be little chance of 
the adoption of such a programme of co-ordinated 
research, unless there were universal approval and 
the various bodies interested in fundamental research 
combined to provide the costs and the personnel. 

J. H. Orton, 

Marine Biological Laboratory, 

The Hoe, Plymouth; 

Aug, 7. 
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Displacement of Liquids in Capillaries. 

The phenomenon to which this communication 
refers is so striking, and its probability of ooourrenoe 
in any chemical laboratory so great, that the absence 
of mention of it in the literature was very surprising 
to me. 

If one places in a glass tubing, 5 mm. in diameter 
or less, drops of two immiscible liquids, end to end, 
so as to form a liquid-liquid interface, the continuous 
bubble these two liquids make will begin to move 
in the direction of the liquid of greater surface 
tension, and continue so indefinitely depending on 
the length of the tube. By raising the end of the 
tube toward which the bubble is moving to a certain 
height from the horizontal, the motion of the bubble 
is stopped ; when it is raised still higher it slides back, 
and when lowered below the stationary height it 



will move up again. It is evident from Fig. 1 that 
at equilibrium 

( 1 ) + h,)p B ]g 

where P is the pressure, p A and p B the densities jof 
the liquids, and g the acceleration constant. The 
force irr fl P exerting this pressure is the resultant of 
the forces acting at the three interfaces, and therefore 

(2) *r*P = - 2irr<x A cos & A + 2irra Aa cos $ AM 4 - Sure# cos S M 

where r is the radius of the capillary, <r is the surface 
tension, and 6 the angle of contact. 

The resultant pressures become quite measurable 
when we make use of small capillaries, as is Bhown 
in equation (2), written in the form 

(3) P ■» - ts A cos S A + v AB cos B as + cos . 

By modifying the conditions the liquid oolumn 
can be made to move in the opposite direction ; that 
is, if we construct a capillary as illustrated in Fig. 2, 



where the ends of the liquid oolumn extend into the 
tubes of a cross-section where capillarity is not 
displayed, the liquid-liquid interface will move in the 
direction of the liquid of smaller surface tension. 

The pressure developed under this condition is 
given by 

(4) P. 2 ^. 00 " <>a b 

r 

Bartell and Osterhof, 1 in their work on * wettability 1 
of solids, measured such pressures in compressed 
* "Colloid Symposium Monograph,” vol. 4, p. 240; 1920. 
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powders, and arrive at the same relationship as in 
equation (4), but in a complicated manner; 

This manifestation of surface phenomena is being 
utilised in my laboratory in measuring interfaoial 
tensions, angles of contact, and adhesion tension of 
various liquids against glass. 

J. L. Sheheshefsky. 

Gulf Oil Companies’ Fellowship, 

Mellon Institute of Industrial Research, 

Pittsburgh, Pa., July 9. 


Wave-length Shifts in Scattered Light. 

Raman and Krishnan have recently described a 
new type of radiation emitted by organic liquids when 
illuminated with the light of a mercury arc, or with 
selected lines from such an arc. Lines are found in 
the spectrum of the scattered light at wave-lengths 
which are not present in the illuminating source. 
In the cose of benzene the wave numbers of the shifted 
lines differ from those of the incident lines by amounts 
which are equal to the wave numbers of certain 
infra-red absorption maxima of the molecule. Raman 
and Krishnan state that these lines represent the 
scattered light of modified wave-length predicted by 
Kramers and Heisenberg in their correspondence 
principle treatment of dispersion. I believe this in¬ 
terpretation is correct. However, the evidence that 
these lines do not constitute a fluorescent emission, 
following the absorption process after a finite interval, 
is qualitative. First, Raman states that the radiation 
scattered with modified frequency from a cloud of 
carbon dioxide brightens up in the same way as the 
ordinary scattered light when the cloud is formed. 
Further, the shifted radiation is polarised nearly as 
strongly as that which suffers no change of frequency. 

These facts indioate that this radiation is coherent, 
which would presumably not be the case if it were 
due to absorption followed by emission after a. finite 
time. Of course, the absorption coefficient of benzene 
is rather small in the region studied, but it may 
readily be large enough to account for the retention 
of an amount of energy sufficient to give rise to the 
very weak modified scattering. In the present state 
of our knowledge about the mechanism of general 
absorption in liquids, the possibility cannot be dis¬ 
missed offhand. 

The purpose of this communication is to direct 
attention to an alternative method of settling this 
interesting question, independent of assumptions 
about the coherence properties of the radiation. It 
consists in determining whether there is a time lag 
between the reception of the incident light and the 
emission of the scattered radiation of modified wave¬ 
length. Several methods for determining such lags 
have been described by R, W. Wood (Prec* Roy, Soc., 
99 , 362 ; 1921). In regard to time resolving power, 
the most efficient of these is the method of Abraham 
and Lemoine, involving the use of a Kerr cell as a 
very rapid electromagnetic shutter. Gottlmg (Phys, 
Rev., 22 , 566 ; 1923) has used this method to show 
that the phosphorescence of barium cyanoplatinite 
does not commence until 2 x 10' 7 seconds after the 
illumination has commenced. For rhodamine the 
interval is 2 x 10 * seconds. It is appreciated that 
the principal difficulty in applying this method to 
modified scattering is the small intensity of the light. 
However, since the modified light can be observed 
with the aid of colour filters, it is very likely that 
such observations can be made successfully. 

In 1925, Foote and Ruark discussed in Science 
(vol. 61, p. 263} the existence of the scattered wave¬ 
lengths of Kramers and Heisenberg in the spectra 
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from metallic vapours in the arc or spark, illuminated 
by their own monochromatic radiations of very short 
wave-length. The conclusion was that such lines 
have not been observed in the spectra of the alkaline 
earths. An extension of this line of investigation, 
using very long exposures, is much to be desired. 

In the spectra obtained by Raman and Krishnan 
with water and methyl aloohol, the modified radiation 
consists of broad bands. Such is not the case with 
benzene, toluene, pentane, and ethyl ether. It may 
be that the breadth of the band in the case of methyl 
aloohol and water is due to some specific property 
of the OH group, but I believe it more probable that 
the breadth is due to the associated character of 
these two liquids. It is natural to expect that the 
vibration frequencies of molecules would be altered 
by association. 

Arthur Edward Ruark. 

Gulf Oil Companies’ Fellowship, 

Mellon Institute of Industrial Research, 

University of Pittsburgh, 

Pennsylvania, 

July 20. 


The Nierenstein Reaction. 

Ik their test experiment with benzoyl ohloride, 
Bradley and Robinson {Jour. Ghent. Soc., p. 1316; 
1928) have modified the original method described by 
Olibbens and Nierenstein {Jour. Chem. Soc. f 107, 1491 ; 
1915) as follows: 

(1) They added the benzoyl chloride to the diazo¬ 
methane instead of using the reverse procedure pre¬ 
scribed by us. 

(2) They carried out tho reaction at a tempera¬ 
ture “ maintained at - 5° to 0°,” whereas this is not 
stated by ub, since we work at laboratory temperature. 

(3) They attempted the separation of the w-ohloro- 
acetophenone with light petroleum, and not by means 
of vacuum distillation as stated by us. 

The effect of (1) was emphasised in my previous 
letter (Nature, June 10, p. 940), and furthermore, 
by reversing their method of mixing the reactants, 
Bradley and Robinson (Nature, July 28, p. 130) 
are now able to record a yield of 9 per cent of 
w-chloroacetophenone instead of a trace, detectable 
14 by the powerful lachrymatory properties and 
characteristic odour of the compound.” This yield 
is still much lower than that recorded by Clibbens 
and Nierenstein, and since this can be attributed 
only to difference in technique, points (2) and 
(3) have been investigated by me, m collaboration 
with Dr. T. Malkin, with the result that it is found : 

(а) That by working at a low temperature very 
little w-ohloroaoetophenone is produced. 

(б) That by fractional crystallisation from light 
petroleum, which is a most unsatisfactory procedure, 
the yield is reduced to 50 per cent of pure «-chloro- 
aoetophenone. 

In view of these results I briefly repeat the general 
technique of the reaction :—Diazomethane prepared 
in form qf a gaa according to Staudinger, or in ethereal 
solution according to Pechmann, is slowly passed or 
distilled into an ethereal solution of the acyl chloride 
at room temperature; for example, in the experiment 
under discussion, diazomethane from 17 c.c. nitroso- 
methylurethane is distilled with ether over a period of 
1 hour into a solution of 10 gm. benzoyl ohloride, dis¬ 
solved in 76 c.c. dry ether (Grignard), the temperature 
being 19°. To the ethereal solution (350 c.c. in the 
case of the experiment with benzoyl chloride) is added 
about 1-1-6 c,c. glacial acetic acid, and the ether 
evaporated off, during which process any exoess of*, 
diazoniethane and w-eftazoketone is destroyed. The 
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residues left are worked up according to the details 
given in each case (in the experiment with benzoyl 
chloride the residue is distilled in vacuo). 

I hope that by keeping to these conditions Dr. 
Bradley and Prof. Robinson will now be able to cor¬ 
roborate our results. Failing this, Dr. Malkin or I 
will be glad to demonstrate the reaction to them or any 
other of their colleagues they should chopse to send 
down to Bristol. The experiment with bonzbyl chloride 
can bo carried out in one afternoon. 

M. Nierenstein. 

The University, Bristol. 


The NH Band and the Dissociation Energy of 
Nitrogen. 

The so-called ammonia band at 3300-70 A., photo¬ 
graphed first by Eder in 1892, has since been studied 
and measured by many authors. Fowler and Gregory 
{Phil. Trans . Roy. Soc., 218 , 351; 1919) have published 
beautiful photographs of it. Lately this band has 
been attributed by Barrat (Proc. Roy. Soc., A, 98 , 40 ; 
1920), Hulthen and Nakamura (Nature, 119 , 235 ; 
1927), and others to the NH molecule. Using R. W. 
Wood’s arrangement for the optical excitation of 
mercury vapour {Phil. Mag., Oct. 1925, Sept. 1927), 
I have observed the appearance of it when about 
4 mm. nitrogen and very little hydrogen—perhaps a few 
thousands of mm.—are admitted to the quartz tube 
containing the mercury vapour which is being excited 
by the light of a water-cooled, magnetically deflected 
mercury arc. 

The NH band appears as a result of photosensitised 
fluoresoenoe ; t hen it disappears as soon as the line 2637 
of the arc is absorbed or self-reversed. With the help of 
the wire-gauze method (see R. W. Wood, Nature, 120 , 
725; 1927) it has been determined that the intensity of 
the band in our ease is proportional to the square of 
the intensity of the exciting light. The problem is to 
find an explanation for the appearance of the band 
with this intensity relation. Now, the little hydrogen 
resent in the tube is probably completely dissociated 
y the excited mercury, so that we have practically a 
constant density of atomic hydrogen. The combina¬ 
tion of nitrogen and hydrogen as a gas reaction will 
furnish sufficient energy for the emission of the band 
3360-70. Its intensity will be then proportional to 
the product of the concentrations of atomic hydrogen 
and nitrogen, and since the first is practically constant, 
the concentration of atomic nitrogen must be pro¬ 
portional to tho square of the intensity of the arc or, 
what amounts to the same thing, to the square of the 
number of excited mercury atoms. This relation can 
be interpreted if we assume that tho atomic nitrogen 
is formed by three-body collisions of N t molecules 
with two excited mercury atoms : 

N, + 2 Hg' —> 2N + 2 Hg. 

The only excited atoms which come into consideration 
are the 2 8 Pj atoms with 4-9 volts and the metastable 
atoms with 4*68 votts energy. The maximum of 
energy available in the best case for the dissociation 
of N| is then 9-8 volts ; two metastable atoms would 
give only 9*36 volts, which is 1*5 to 2 volts lets than 
the assumed value of 11*4 volts. We could have 
some more energy available if we suppose that the 
reaction N a + 2 Hg' —>■ N + HgN + Hg takes place. 
The combination energy of HgN would then help 
to dissociate the N B molecule. An explosive black 
deposit of HgN should then be expeoted, but has 
never been observed in the tube in spite of running 
it uninterrupted for several vdays, This reaction 
seems, then, not to take place in our oase. 

It thus appears probable that the dissociation 

l2 
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energy of nitrogen is less than, or about, 9*8 volte, 
and not 11*4 volts as was calculated by Sponer and 
Birge. The matter will be discussed in more detail 
in another place in connexion with a study of the 
photosoneitisod fluorescence of several other molecules. 

E. G a viol a. 

Johns Hopkins University, 

Baltimore, July 12. 


The Instability of a Single Vortex-Row. 

Dr. Harold Jeffreys, in his letter appearing in 
Nature of Aug. 11 , p. 200, mentions some interesting 
practical effects for which the principle to which it 
refers is responsible. To those which he mentioned 
may be added a physiological consequence for the 
circulation of tho blood. As the blood-stream races 
past the cusps of the valves at the orifices of the heart, 
some of the eddies, to quote his words, i4 enter th© 
dead water, whore they produce a circulation with a 
reverse current ” behind each valve. This disposition 
prevents extreme eversion of the valve, and facilitates 
olomire of the valve without delay or liindrance so 
soon as the diastolic cheek of the stream current 
ensues, at end of the active beat. The anatomical 
channel is actually bayed out (sinus of Valsalva) in 
the case of the two largest blood-vessels, in order to 
favour development of what, in the letter is termed 
the second row of vorticos. 

C. S. Sherrington. 

Oxford, Aug. If). 


X-Ray Studies on the Nitrides of Iron. 

In tho preliminary report under the above title, 
published m Nature of May 26, p. 826, the conclusion 
is drawn that tike cubic -v-phase is a solid solution of 
nitrogen in 7 -Fe. A further study of the photograms, 
however, makes a correction of this assumption 
necessary, for there are in the photograms two very 
weak lines whioh indicate that the nitrogen atoms 
have definite places in the lattice. 

As was said in the preliminary report, the lines of 
the 7 -phase are fixed, showing that the phase probably 
has a very limited homogeneity range. As to its 
limits, it was pointed out that the upper limit was 
probably botween 5*7 and 6*1 per cent nitrogen. 

The iron atoms certainly still form a face-centred 
cubic lattice (0 = 3-789 A.) and nothing in the photo- 
grams indicates that the elementary dimensions must 
be increased. If the nitride contains about 6 per cent 
nitrogon, it is most likely that there is one nitrogen 
atom per one unit cell, that is, 
per 4 iron atoms. The formula 
of the nitride then becomes 
Fe.N with 6*9 per oent nitrogen. 

One possible position of the 
nitrogen atom is in the middle 
of the cell, as is shown in Fig. 

I , that is, with the co-ordinates 

J, £, Another possible posi¬ 
tion has the co-orainates i, £, J, 

The positions and intensities of all lines calculated on 
these assumptions in both oases agree very well with 
tho observed ones. 

To judge between the twb structures is hard, as they 
give almost the same intensities of the lines. It must, 
however, be pointed out that the iron atoms of the 
first structure are not equivalent. 

Gunnar Hagg. 

Institute of Metallography, 

Institute of General ana Inorganic 
Chemistry of the University, 

Stockholm, 

July 14. 
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The Crystal Structure of Solid Mercury. 

As yet only two attempts 1 seem to have been made 
to determine the crystal structure of solid mercury 
with the aid of X-rays. The results of these investi¬ 
gations, however, were wholly contradictory. 

I have tried to settle the question, with the aid of 
a special spectrograph designed by Prof. Coster for 
crystal analysis at low or high temperatures. I have 
succeeded in obtaining with an exposure of one hour 
very good Debye-Soherrer diagrams by whioh the 
results of McKeehan and CioflB, who found a simple 
rhombohedral structure, are fully confirmed. The 
main difficulty met with in my investigations was 
getting ft preparation with sufficiently fine grain to 
be suitable for a Debye-Soherrer analysis. This was 
finally obtained by reducing mercuro-oxide by formic 
acid held in gelatine. The preparation contained 
very densely packed mercury globules of about 
10 m diameter. 

These small globules showed the effeot of under¬ 
cooling in a very striking way. At the temperature 
of solid carbon dioxide ( - 80°), by far the greater part 
of them remained in the liquid state, as was clearly 
shown by the X-ray photograph obtained, in which 
the amorphous band of liquid mercury was pre¬ 
dominant . 2 Only by hammering the preparation at a 
temperature below the freezing point of mercury was 
it possible to obtain mercury crystals in such abun¬ 
dance that very strong Debye-Soherrer lines were 
obtained. These conclusively support tho views of 
McKeehan and Cioffi. As these authors worked at 
a temperature of - 1 ] 6 °, no transition point seems to 
exist between - 115° and - 80°. 

A fuller account of method and results will be 
published elsewhere. 

M. Wolf. 

Nfttuurkundig Laboratorium 
der Rijkauniversiteit, 

Groningen, Holland. 


Continued Self-Pollination in Cotton. 


Cotton, though included among self-pollinated 
plants, is subject to crossing, and the extent of 
natural cross-pollination under favourable conditions 
is so great that it is regarded by some as obligatory 
for keeping up the health and vigour of cultivated 
races. 

Kurnpta cotton (Q. herbarium) yielded ip the year 
1915 one pure strain, whioh has been continued sinoe 
then by the use of selfed seed. The pure line lias thus 
been subjected to continued selfing for twelve years. 
During the last season the strain was thoroughly ex¬ 
amined in the following characters : 1 , height of the 
plant; 2, total length of limbs ; 3, sterility of the 
anthers; 4, shedding of flowers; 6, number of bolls per 
plant; 6 , yield of seed ootton per plant; 7, ginning 
percentage ; 8 , staple length ; and 9, seed weight. 

The results clearly showed that there was no 
deterioration in any of the above characters. From 
this it appears that twelve years* selfing has no 
injurious effeot in ootton. 

Sometimes a variety yields more than its pure 
line which is selected for yield. The cause of this 
is to be found not in the deterioration of the selection 
due to selfing, but in the hybrid vigour of the F* 
plants appearing in the open pollinated seed of the 
variety. G. L. KotTOB 

(Cotton Breeder). 

Agricultural Station, 

Dharwar, India. . / 


* L. W. McKeeh&H sad B. P* Otaffl, Pfaiicai Jfotfew, 19, 444; 1&& 
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Some Recent Work on the Light of the Night Sky. 1 

By Lobd Rayleigh, F.R.S. 


I T is now well known that the light of the night 
sky has little in common with the day sky. 
When the sun is 18° below the horizon, and the 
moon also below the horizon, night conditions may 
be oonsidered to be established. A clear sky is 
of course necessary for the study of the luminosity. 
Unlike the day sky, it is found to exhibit very little 
polarisation. The intensity is considerably below 
the threshold of colour vision, and subjective 
impressions about its colour, which is sometimes 
described by imaginative writers as blue, have rio 
basis in reality. 

The chromatic constitution of the light of the 
night sky can be investigated by experiments with 
coloured glasses. We may select a red and a blue 
glass, ana look through them at the night sky. 
The blue one will almost certainly be the brighter, 
owing to the Purkinje effect. We may superpose 
neutral glasses on the blue one until the intensities 
are matched, and we shall then have a test by 
means of which the night sky can be oompared 
qualitatively with other sources as regards the 
blueness or redness of the light. It is only necessary 
to reduce the intensity below the threshold of 
colour vision, and to note which glass gives the 
brighter field. 

It is found in this way that the day sky is much 
bluer than the night sky, which is nearly of the 
eneral colour of a piece of white paper illuminated 
y a half watt lamp at normal incandescence. In 
this comparison, the brightness of the paper may 
be suitably reduced by placing the lamp a long 
way off. 

Spectrum of the Night Sky. 

Spectroscopy of the night sky is a difficult prob¬ 
lem, and the most that can be made out by visual 
methods is that the green auroral line is present 
on a background of apparently continuous spec¬ 
trum. Some writers have recorded that they can 
always see the green line. I myself can only see 
it when the brightness as revealed by the photo¬ 
metric method presently to be described is above 
the average. Many experienced spectroscopists 
have been unable to see it at all. The main in¬ 
strumental condition is to use a wide slit and a 
high dispersion. Lenses may advantageously be 
dispensed with. 

Photographic methods are necessary for a more 
detailed study of the spectrum. In a single night’s 
exposure it is scarcely possible to do more than 
photograph the green line, using a one prism 
spectrograph with spectrum ratio not less than 
f/2 and an orthochromatic plate, I have con¬ 
structed small spectrographs with an aperture ratio 
//0*9, and with these it has been possible with an 
exposure of many nights to photograph the appar¬ 
ently continuous background of the spectrum, 

* Thi*l*wr wturcftot Jd tor publication to Prof. S. Chapman, F.R.S., 
chalrpum Oommttteo of the International. Reaaaroh Council on 
IMattoMWpa, aadraoeiyed by him (as be confirms 
to mo> on Mofiday, June IS. 


along with two emission lines or bands at wave¬ 
lengths very roughly estimated as 4210 A. and 
4430 A. The brood absorption lines G* and* K 
of the solar spectrum are seen in absorption. These 
are probably to be attributed to starlight, which 
is superposed on the light proper to the night sky. 
The relative amount of starlight has not been 
determined. I believe it is largest in the blue 
region of the spectrum, and relatively unimportant 
in the yellow and red regions. 

An exposure of many nights on an Ilford pan¬ 
chromatic plate failed to show anything in the red 
region of the spectrum. 

It is noteworthy that the negative bands of 
nitrogen, which are the most important feature in 
photographs of the auroral spectrum, are not 
present in the night sky. 

Photometric Methods of Observation. 

For some years past I have been making sys¬ 
tematic photometric observations on the light of 
the night sky. As we have seen, the spectrum 
consists partly of the green auroral line, and partly 
of apparently continuous background. It is de¬ 
sirable to treat these separately. The light is, 
however, too feeble to allow of spectrophotometry 
in the ordinary sense. The method adopted in this 
work is to analyse the light with colour filters. 
Three filters were used, one designed to isolate the 
green auroral line as nearly as possible, and the 
others designed to transmit the region (a) on the 
red side, and (b) on the blue side of the line, ex¬ 
cluding the line itself in each case. These are called 
the rod, auroral, and blue filters. 

The standard comparison light consists in each 
case of crystals of potaasium-uranyl sulphate, 
which are self luminous, owing to the radioactivity 
of the contained uranium which stimulates the 
fluorescence of the salt. There is reason to believe 
that when in a sealed vessel the source may be 
regarded as independent of external conditions, 
and constant, at all events for very many years. 

The type of photometer chiefly used consists of 
a Lummer cube, with the field "divided into two 
vertical strips. The right hand (transparent) is 
backed by the uranium salt; the left-hand part, 
silvered, reflects the sky with a colour filter inter¬ 
posed. Choice from a series of neutral glasses 
allows the filtered sky light to be matched with 
the standard. 

The densities (log 10 opacity) of the set of neutral 
glasses had the values 

0*1 0*2 0*3.0*7, eto. 

The scale used for recording and discussing the 
results is a magnitude scale, that is, one in which 
each step is a constant multiple of its predecessor. 
The zero reading is that which gives a match without 
one of the neutral glasses. For example, a reading 
of -3 means that the third v neutral glass has to be 
used over the sky* A reading is recorded as - 3 if the 
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same glass has to be used over the uraniuni source. 
Intermediate interpolated values are entered; for 
example, 3*5. The zeros for the three separate 
regions of the spectrum, red, auroral, blue, are re¬ 
lated in an arbitrary manner, though the 
factor involved in passing from one neutral 
glass to the next is, of course, the same for 
eaoh, so far as the glasses deserve the same 
neutral. Within the practical limits of 
experimental error they do deserve it. 

It is to be noticed that the comparisons 
are not at all prejudiced by a difference in 
colour between the two lights. At these 3 * 
low intensities the eye sees everything in 2 - 
monochrome, just as the photographic plate - 
does at all intensities. 1 

If the intensities are to be compared at 0 - 

different places and at the same time, it _ 
is necessary to duplicate the instruments 
and to adopt one as a master standard. “2 " 
The others can be compared with it by -3 - 
means of an ‘ artificial sky , consisting of a * 
diffusing screen of which the brightness can * 
be controlled and measured by varying the “5 - 
voltage across the terminals of a small -g _ 
electric lamp used to illuminate it. The 
details are here passed over. Each local * 
observer takes the readings with his own 
instrument as described. They are reduced g _ 
to the standard scale at headquarters by 
applying a subtractive correction, which 5 * 
gives the result which would be obtained 4 
under the same conditions on the master 
standard instrument, with the filters belong- * ” 
ing to the latter. The scale numbers thus 2 * 
adopted are those of the neutral glasses, thus , _ 
the intensity is multiplied by passing up one 
unit by the anti-logarithm of 0*1 or 1*259. ® “ 

Three steps on the scale are equivalent to a -l - 
factor of (1*259) s , or to approximately a _ 

doubled intensity. This is a convenient rule ’ 

to remember. **3 * 


Photometric Observers and Results. ^ 

For observations in various parts of the 
world, I have been able to rely on the kind- ~ 
ness of scientific friends who either undertook 
the work themselves or were able to find _ 
other capable observers who were so kind " 
as to undertake it. 9 - 

The stations and observers were as follow : g _ 
Hawaii (United States Magnetic Observatory, 

Ewa, Oaku—Mr. H. E. McComb) ; Victoria, * - 
British Columbia (Dominion Observatory— 6 - 

I>r. J. S. Flaskett, Mr. Harper, Mr. H. H. * _ 
Plaekett, Mr. Pearce); Mt. Wilson, California 0 
(Mr. Humason, as arranged for by Mr. H. 4 - 
D. Babcock); Pomona College, Claremont, 3 - 
California (Prof. Brackett) ; Pmehurst, N. 
California (Prof. J. C. McLennan); Kingston, 
Ontario (observations received through Prof. J. C. 
McLennan); Arequipa, Peru (Dr. J. S. Paraskeva- 
pouloa, as arranged by Prof. Harlow Shapley); 
Lerwick Observatory, Shetland Islands (Mr. A. W. 
Lee, arranged by Dr. G. C, Simpson) ; England 
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(Terling, Essex, and near Hexham, Northumber¬ 
land, during part of the autumn—Lord Rayleigh); 
Cape of Good Hope (Dr. H. Spencer Jones); 
Gilgil, Kenya Colony, E. Africa (Mrs. G, Cole); 



Fig. 1. 


Kodaikanal Observatory, India (Dr. Royds, Mr* 
A. A. Narazana Ayer, Mr. P. R. Chidambara Ayer* 
Mr. S. S* Ramaawamy Ayyangar); Canberra, 
Australia (Commonwealth Solar Observatory—Dr. 
W. C. Duffield and Mr. A. L* Kennedy); Christ 
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church, New Zealand (Mr. P. W. Glover); Voyage 
from Marseilles to Boston (Mr. H. D. Babcock); 
voyage from England to Melbourne (Miss Natalie 

Mean Values and Range of Variation. 

The accompanying diagram (Fig. 1) gives the 
mean results in each component. It must be empha¬ 
sised that though the red component, for example, 
^is measured throughout on a consistent scale, this 
scale has an arbitrary difference (representing an 
arbitrary but constant intensity ratio to) from the 
scale used for either of the other components. The 
mean values are marked by crosses, and the ex¬ 
treme range in each component by the vertical 
lines. 

The general conclusions to be drawn from this 
diagram appear to be as follows : First, fairly nor¬ 
mal values can be stated for the intensity of each 
component at any part of the world. These values 
are somewhat as follows, on the various arbitrary 
scales : 

Red ... -2*5 

Auroral . . . +0-8 

Blue .... +6-5 

The few cases which apparently lie outside these 
limitfe are believed to be due to observational 
causes. Full discussion is given in a paper pre¬ 
sented to the Royal Society. The usual range of 
variation is from throe to four fold in any given 
component. There is a strong correlation between 
the red and auroral intensities on any given occa¬ 
sions, and a rather less strong but still marked 
correlation between these and the blue. It is, 
however, definitely established that this correla¬ 
tion is not complete. A simple test for this is to 
match, for example, a red glass directly against a 
blue one by the addition of suitable neutral glasses, 
discarding the use of the self-luminous standard. 
It is found that this adjustment does not remain 


good for all succeeding nights, though it may be 
necessary to wait for some time before a marked 
change is observed. 

Are the Variations at Different Stations 
Correlated ? 

The variations of intensity which foijna the sub¬ 
ject of this investigation do not occur uniformly 
all over the world. They are conditioned, in large 
part at any rate, by local circumstances. To illus¬ 
trate this, some striking illustrative cases will be 
given before discussing the subject by statistical 
methods. 


Date. 

Place. 

lied. 

Auroral. 

Blue. 

Jan. 16, 1920 

England 

- 4*4 

-1*4 

+ 5*8 


Cape 

- 1-9 

+ 2*0 

+ 9*0 

Mar. 2, 1926 . 

England 

-3-6 

-0-2 

+ 6*4 


Cape 

- 0*4 

+ 20 

+ 7*7 

April 15, 1926 

England 

- 3*6 

-0*8 

+ 6*4 


Cape 

2-4 

t 2*4 

+ 8*3 

Sept. 19, 1925 

England (North¬ 
umberland) 

-80 

+ 1-7 

+ 6*4 


Shetland (Ler¬ 
wick) 

-4 4 

-2*8 

+ 3*4 

June 7, 1926 . 

Hawaii 

- 4-7 

- 0*9 

+ 5*1 


Canberra 

- 2-4 

+ 21 

4 7*9 


These cases have been chosen to show contrast. 
The mean values at the two places arc in each case 
very nearly the same. Yet we see that occasion 
may be found where the intensity at one is double 
or more than double that at the other. 

On calculating the correlation coefficients for 
approximately simultaneous observations at the 
pairs of stations mentioned, no significant coeffi¬ 
cients were found. It will be seen immediately that 
there probably are long period variations which 
imply a correlation, but these are swamped by local 
irregular variations. 

(To be continued.) 


The Centenary of Janies B. Neilson’s Invention of Hot-Blast in Iron Smelting. 

By Prof. William A. Bone, F.R.S, 


I T may be considered singularly fortunate and 
appropriate that the forthcoming meeting of 
the British Association in Glasgow exactly coin¬ 
cides with the centenary of James Beaumont 
Neilson’s epoch-making invention of the use of 
hot-blast in iron smelting, which was first conceived 
and demonstrated in that city. For it inaugurated 
a century of continuous advance in scientific fuel 
economy, and may be said to have done for iron- 
smelting what Richard Arkwright’s inventions had 
previously done for cotton-spinning. 

- In * praising famous men,* it is well to appreciate 
their personalities and upbringings as well as their 
achievements; and in many ways the case of 
James B. Neilson is of peculiar interest. He was 
bom on June 22,1792, in the village of Shettleston, 
Wear Glasgow, the son of Walter Neilson, a colliery 
engine-wnght; his mother has been described as 
*‘a woman of capacity and an excellent house¬ 
wife.” After a village-school education up to the 
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age of fourteen years, he fust helped his father for a 
while, and afterwards became apprenticed to his 
elder brother John, an engineman at Oakbank, 
near Glasgow, who is said to have designed and 
constructed the first iron steamer that put to sea. 

In the year 1814, Neilson took employment as a 
colliery engine-wright at Irvine, where a year later 
he married Barbara Montgomerie; in 1817 the 
failure of the colliery compelled them to move into 
Glasgow, where Neilson was appointed foreman 
(and five years later, manager and engineer) to the 
newly established gas-works, where he remained for 
the next thirty years. 

This proved to be the turning-point in Neilson*s 
life; for, besides ensuring him steady and congenial 
employment, his settlement in Glasgow brought 
educational opportunities of which he fully availed 
himself at the Andersonian College, where he 
studied physics and chemistry with conspicuous 
zeal and success. Not only did he thus improve 
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his own intellectual position, but afterwards he also 
succeeded in inducing his work-people—mostly 
illiterate Highlanders and Irishmen—to follow his 
example; and he established an institute, with 
lecture-room, library, laboratory and workshop for 
their instruction, thus becoming a pioneer in 
technical education. The results of his work and 
inspiration were soon seen in the improvements 
which were introduced into gas manufacture at the 
Glasgow works under his direction ; for, among 
other things, he introduced the use of fire-clay 
instead of cast-iron retorts in carbonising coal, and 
of sulphate of iron in the purification of the gas 
thereby produced. Undoubtedly he was a most 
alert and progressive gas-manager and engineer. 

Neilson’s crowning achievement, however, for 
which his name will over stand high in the list of 
scientific inventors, was in connexion with iron 
smelting, an industry with which, until about the 
year 1828, ho had had little or no experience ; and 
it affords a conspicuous example of how a scientific¬ 
ally minded outsider may sometimes see his way 
along simple lines to a new great advance in a 
manufacturing process which those in daily contact 
with it have entirely missed. 

In certain experiments with coal-gas, Neilson 
had observed bow its flame luminosity could be 
materially increased merely by supplying it with 
re-heated air through a tube surrounding the 
urner. This simple experiment set him thinking, 
and was the starting-point of all that followed. He 
next found that the temperature of a smith’s 
hearth could be raised by blowing it with hot 
instead of cold air. To-(lay this may seem so 
obvious as'scarcely to be called a 4 discovery ’; but 
to the ‘ practical man 9 of a century ago it seemed 
new and even surprising, so little were the thermal 
aspects of combustion understood, outside of a few 
laboratories, such as at the Royal Institution in 
London, where ten years earlier Humphry Davy had 
discovered so many new things about flame. 

When .Neilson first propounded to the Scottish 
ironmasters of his day the idea that much fuel could 
be economised in the smelting furnace by the 
simple expedient of pre-heating the ingoing blast, 
they pooh-poohed it. It was (they said) common 
experience that the furnaces made a better quality 
and quantity of metal in winter than in summer, 
which result they ascribed to lower blast tempera¬ 
ture. Neilson, on the other hand, thought it more 
probably due to increased moisture in the air in 
summer-time, thereby anticipating to some extent 
the ideas about 4 dry blast ’ put forward and proved 
eighty years later by James Gayley in the United 
States. Fortunately for the world, he was not over¬ 
borne by the wisdom of the ironmasters, but per¬ 
sisted in his own idea untij its essential truth had 
been triumphantly demonstrated. 

Neilson’s basic English patent for the invention 
was filed on September 11 , 1828, so that the forth¬ 
coming British Association meeting will exactly 
coincide witli its centenary; the corresponding 
Scottish and Irish patents date from October 1 , 
1828. All were entitled “ Improved Application of 
Air to produce Heat in Fires, Forges, and Furnaces, 
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where Bellows or other Blowing Appato 
required/ 1 and (after referring to the generation of 
the blast by these known methods), the material 
part of the specification ran as follows : 

“ The blast or current of air so produced is to be 
passed from the bellows or blowing apparatus into 
an air vessel or receptacle, made sufficiently strong 
to endure the blast, and through and from that 
vessel by means of a tube, pipe, or aperture, into the 
fire, forge, or furnace. . . * For an ordinary smith’s { 
fire or forge, an air-vessel or receptacle capable of 
containing 1200 inches will be of proper dimension, 
and for a cupola of the usual size for cast-iron 
foundries, an air-vessel capable of containing 
10,000 cubic inohes will be of proper size. For 
fires, forges, and furnaces upon a greater scale, such 
as blast furnaces for smelting iron, and large cast- 
iron founder’s cupolas, air-vessels of proportionately 
increased dimensions and number are to be em¬ 
ployed. . . . The air-vessel may generally be con¬ 
veniently heated by a fire distinct from the fire 
effected by the blast or current of air. . . . The 
manner of applying the heat to the air-vessel is, 
however, immaterial to the effect if it be kept at a 
proper temperature/’ the latter being described as 
4 considerable/ and preferably, but not necessarily, 
that of 4 red-heat or nearly so.’ 

From this it is evident that what Neilson 
claimed was, not some particular device or appar¬ 
atus, but the principle of pre-heating air in com¬ 
bustion as a means of economising fuel, which until 
then had been unthought of. In regard to iron 
smelting, where its greatest success was to be, it 
should be realised that, a century ago, the in¬ 
vention meant that the expenditure of a small 
quantity of fuel (small coal) outside the furnace, 
for the purpose of pre-heating the ingoing blast, ’ 
would save many times more fuel (coke) inside 
the furnace. To-day it means even more, because 
the blast is now pre-heated by the oombuetion of 
part of the furnace gases, which in those days were 
entirely wasted, 

The first trials of the invention as applied to 
iron smelting, which were made at the Clyde Iron¬ 
works, near Glasgow, early in 1829, were immedi¬ 
ately successful beyond the most sanguine antici¬ 
pation. For, with blast pre-heated. to 300° F, 
only, the total ooal consumption fell from 8 tons 
1£ cwt. per ton of iron with 4 cold blast ’ to 5 
tons 3£ cwt.; and in 1833, with blast pre-heated 
to 615° F., it was further reduced to 2 tons 
5J cwt. only. Indeed, it was said that, as the 
outcome of these experiments, the same amount 
of fuel produced three times as much iron, and 
that a given volume of blast did twice as much 
work, as formerly with cold blast. Actually the 
average furnace output had increased from 36 
tons 18 cwt. per week with cold blast in 1829 to 
61 tons 1 owt, per week with blast at 816° IV 
in 1833. Although, as now seems.probable, some 
of the great economy so achieved may have 
due to the simultaneous adoption of less 
wasteful coking methods, as well as to some con¬ 
current reduction in the boiler coal consumption 
per ton of iron consequential on the greater furnace 
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output resulting from the change from ‘ cold 1 to 

1 hot * blast, no less an authority than Sir Lowthian 
Bell, after an impartial survey of the facts of the 
case as known fifty years later, concluded that, 
leaving out of aocount the two factors referred to, 
the actual direct saving in fuel due to the intro¬ 
duction of hot blast by Neilson at the Clyde Iron¬ 
works between 1828 and 1833, must have amounted 
to at least 20 cwt. of coke (or say nearly If tons of 
coal) per ton of iron produced, a result achieved 
merely by imparting to the ingoing blast an amount 
of heat developed by the combustion of between 

2 and 3 cwt. of small coal outside the furnace, 
which he characterised as being in itself “ suffi¬ 
ciently astounding/’ 

This was, however, by no means all; for in 
Scotland it was through Neilson’s invention that 
the blackband ironstone discovered by David 
Mushet in 1802 first became available for iron 


smelting, having previously been useless for the 
purpose. Also, it enabled Scottish ironmasters to 
substitute raw coal for coke in their smelting 
operations. So great, indeed, were the combined 
advantages resulting from the invention that the 
Scottish output of pig-iron rose from 37,500 tons 
per annum in 1830 to 196,960 tons per annum in 
1839,'While the enhanced profits were admittedly 
£54,000 per annum. In South Wales the inven¬ 
tion enabled the use for the first time of anthracite 
as blast-furnace fuel, the successful adoption of 
which in America in the year 1840 (entirely due, 
as was acknowledged, to “ this simple discovery— 
the substitution of what is called the hot blast for 
the cold blast”) undoubtedly founded the great 
Pennsylvanian iron industry, which to-day has 
attained to such enormous dimensions. 

As time progressed, and the means of further 
increasing blast temperature improved, the advan¬ 
tages of hot blast continually increased for at least 
siity years after it was first employed. Indeed, 
it may be said that the impetus of the pioneering 
work of Neilson went on until it was completed 
by the supplementary inventions of regenera¬ 
tive hot-blast stoves by E. H. Cowper and 
Thomas Whitwell during the years 1860-65, by 
which time it had revolutionised iron smelting and 
made possible the huge furnace outputs of the 
present day. It is interesting to know that 
Neilson was present and spoke at the meeting of 
Mechanical Engineers in London in 1860 when 
E. A. Cowper described his new regenerative stove 
for pre-heating the blast to 1300 s F.» which (as 
Neilson said) completed his own invention of 1828. 
When it is remembered that, with the excep¬ 
tion of comparatively small amounts of ‘ cold- 
blast * iron which are still produced for special 
purposes, practically the whole of the world’s 
present annual output of about 80 million tons of 
irpn is produced in furnaces run with blast pre- 
heated to 1200° F. or higher* with coke con¬ 
sumptions ranging from about 18 to 30 cwt. per 
t<m| according to the richness and porosity of the 
orclsmelted, and with outputs running up to 
1000 tons per furnace per diem, the enormous^ 
vijltie of ^mbon f s invention to humanity can 
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scarcely be exaggerated, and its centenary is an 
occasion for international celebration befitting its 
wide-world use and importance. 

The question as to why the use of hot blast has 
effected such colossal fuel economies and furnace 
outputs in iron smelting during the past century 
has provoked much scientific research ajf\d contro¬ 
versy, and is perhaps even yet not fully under¬ 
stood, so much have we still to learn about the 
chemistry and thermodynamics of iron smelting. 
But it is scarcely too much to say that the far- 
reaching implications of Neilson’s wprk were 
behind much of Lowthian Bell’s classical investi¬ 
gation upon the ohemical phenomena of iron 
smelting fifty years later, and still urge us on to 
further inquiries. 

With the view of developing the business side of 
his invention, Neilson entered into partnership 
(in 1828) with Charles Macintosh (the inventor of 
‘ water-proofing ’) and John Wilson ; he needed 
strong support, because while the ironmasters of 
his day eagerly adopted his process, they did not 
always acknowledge his rights in it. It was said 
that some entered into agreements with him 
about it, but repudiated their obligations when the 
time came for paying. Be that as it may, however, 
in common with many other pioneers, Neilson 
seems to have been scurvily treated by most of 
those who profited largely by his inventions, and 
the story is a sad and unedifying one. For years 
he is said to have received nothing from 
them; indeed, an association of Scottish iron¬ 
masters was formed in 1840 for the express 
purpose of resisting any practical acknowledg¬ 
ment of the validity of Neilson’s patent, thereby 
admitting its great technical success. Eventually, 
Neilson and his partners succeeded in establishing 
their rights after long and costly litigation against 
infringers, which became historic in the annals of 
patent law. So far as the English patent was 
concerned, they finally succeeded in the case of 
Neilson v, Hartford,’ which was fought out in 
the Court of Exchequer in May and June 1841 ; 
but in Scotland, it was not until 1843 that the 
cause cMlbre of 4 Neilson v. Baird ’—the trial of 
which in Edinburgh lasted nine days, and is said 
to have cost £40,000—finally vindicated the patent 
of 1828. During this action defendants admitted 
having made £260,000 profit by the use of hot 
blast, but denied the validity of the patent on 
grounds of verbal ambiguities ; but it is satisfying 
to know that the Court ruled out this plea and 
finally decided the issue in Neilson’s favour, 
although awarding him £11,876 only, instead of 
the £20,000 which he had claimed. 

Neilson had joined the Institution of Civil 
Engineers in 1832, and in 1846 he was elected a 
fellow of the Royal Society. But he took fame 
very quietly, and in 1847 retired to a cottage 
which had been built in 1827 for Edmund Kean, 
the great tragedian, who there found it ” glorious 
through the loop-holes of retreat to peep on such 
a world/’ In 1851 he moved to an estate which 
he had acquired in the Stewartry of Kirkcudbright, 
where he aied on January 18, i805. 
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The Glasgow Meeting of the British Association. 


mHE meeting of the British Association which 
X opens in Glasgow next week will be the 
fifth to be held in that city. The first Glasgow 
meeting in 1840, presided over by the Marquis of 
Breadalbane, was attended by 1353 members, and 
resulted in grants being distributed for scientific 
purposes to the amount of £1546 16s. 4 d. The 
general proceedings of that meeting were very 
similar to those of British Association meetings of 
later years ; perhaps the most conspicuous differ¬ 
ence being the opening of the meeting with an 
address not by its president but by Murchison on 
behalf of himself and his co-secretary, Sabine, in 
which the activities of the Association during the 
preceding year were reviewed. In addition' to 
giving an interesting summary of such activities, 
the secretaries in their address stressed particularly 
the importance of the Association as a channel for 
impressing upon Government the opinions and 
claims of science, and it is of equal interest to note 
in the address indications of cordial co-operation 
in this respect between the British Association 
and the Royal Society. In 1840 the Association 
met in seven sections, A-G ; section E, now de¬ 
voted to geography, represented in those days 
medical science ; D represented biology as a 
whole, and the younger sections H to M, repre¬ 
senting various specialised subdivisions of bio¬ 
logical science, are in the 1840 report conspicuous 
by their absence. Amongst the sectional officers 
of this first Glasgow meeting were : J. D. Forbes, 
Airy, Whewell, Graham, Lyell, Buckland, l)e la 
Beche, Smith, W. J. Hooker, Edward Forbes— 
assuredly an impressive list! 

Jn 1855 the Association again met in Glasgow 
under the presidency of the Duke of Argyll, who 
in his opening address urged forcibly the claims of 
science to an important place in the school curri¬ 
culum. Again there was a distinguished list of 
sectional officers—Section C standing out in par¬ 
ticular with Sir Roderick Murchison as president, 
and Lyell, Darwin, Sedgwick, Hugh Miller, and 
Ramsay as vice-presidents. 

The 1876 meeting, presided over by Thomas 
Andrews, was again one of much interest •/ the 

S residents of sections included William Thomson, 
V, H. Perkin, and Russel Wallace, while amongst 
other office-bearers were Clerk Maxwell, Stokes, 
Tait, Crookes, Haeckel, and Hooker. One of the 
two evening discourses, by Wyville Thomson, was 
devoted to the Challenger expedition, which had 
just returned from its great voyage of exploration. 

The Glasgow meeting of 1901, under the presi¬ 
dency of Sir Arthur R ticker, still lingers in the 
memory of the older members of the Association 
as one of special interest and success. The 
members numbered 1912, and £945 was distributed 
in the form of scientific grants. Of the dis¬ 
tinguished men who then presided over sections, 
Major MacMahon, Prof. J. Cossar Ewart, and Dr. 
H. R. Mill are expected to be present at this year's 
meeting. In addition to Sir Arthur Keith, who 
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vacates the presidential chair in favour of Sir 
William Bragg, at least three other past presidents 
of the Association are expected to be present: 
Prof. Horace Lamb, Sir Oliver Lodge, and Sir 
Charles Parsons. 

As will have been gathered from the summary 
in our last week’s issue, the sectional programmes 
at Glasgow promise to be of great ana varied 
interest. An outstanding feature of the meeting 
will be the numerous discussions upon problems 
of the day, some relating to pure science, others to 
its relations with industry, economics, or eduoation: 
discussions in which many distinguished men of 
science will take part. Such discussions probably 
contribute more to the advancement of science 
than does the ordinary type of paper conveying 
to specialists the news of some original discovery 
in specialised research. 

Important items of Association business which 
will come up for discussion by the General Com¬ 
mittee at Glasgow will have to do with arrange¬ 
ments as to future meetings. Ne*t year’s is to 
be held in South Africa, and it is expected that a 
deputation will be present in Glasgow to discuss 
final arrangements. The place of the centenary 
meeting in 1930 will also have to be discussed, 
there being obvious practical difficulties in the 
way of holding that meeting in the city in which 
all would desire that it should be held, namely, 
York, where the Association held its first meeting 
in 1830. 

In looking forward to a doubtless successful 
and interesting meeting at Glasgow, the thought 
suggests itself that the time approaches when the 
British Association may well prove itself to be an 
instrument of still greater national importance 
than in the past. Our civilisation has come to be 
entirely dependent upon science in many of its 
praotical details: public health, food-supply, 
transport—of materials and ideas—industry, and 
the many other factors which make civilised exist¬ 
ence what it is ; but yet we find, government and 
administration carried on practically entirely by 
men of literary training without any grounding in 
science. If our civilisation is to continue, there is 
need for such changes in our educational system 
as will ensure that not only our governors and 
administrators but also the" mass of the people 
shall be given such a grounding. There are those 
who believe that the British Association is in an 
unequalled position for accelerating the advent of 
such educational reform, which has been long 
delayed but is becoming every year more urgent. 

Vrsmms from Abroad. 

An exceptionally large number of distinguished 
men of science from abroad will be present at 
the meeting. Notable among them will he the 
following: 

Prof. M. J. Bonn, of the Commercial High School 
at Berlin, a well-known economist, especially on the 
economic history of Europe; Prof. Robert Broom* 
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of the American Museum of Natural History, New 
York. He was until lately professor of geology and 
zoology at Stellenbosch, South Africa, and keeper of 
fossil vertebrates-in the South African Museum, Cape 
Town. 

Prof. Dr. Viktor Christian, keeper of the Natural 
History Museum at Vienna : a distinguished authority 
on anthropology. 

Dr. C. J. Davisson, of the Bell Telephone Labora¬ 
tories, New York. He is notable for his work on therm- 
ionics and electron physics ; Dr. George A. Dorsey, 
of New York, an authority on physical anthropology 
and ethnology, and curator of anthropology in tne 
Field Museum of Natural History in New York. 

Prof. A. von Eiselsberg, professor of physiology at 
the University of Vienna. He attends the meeting 
as representing Gesellsehaft Deutscher Naturforsohor 
und Aerzte, which is the German counterpart of the 
British Association. 

Prof. Dr. W. J. de Haas, Natuurkimdig Labora- 
torium, Rijks-Universiteit, Leyden, Holland, well 
known for his work on electric conductivity ; Dr. Jul. 
Hartman, of Copenhagen, one of the leading younger 
Danish physicists ; Prof. Olaf Holtedahl, Geolog.- 
Palaeontol. Inst., at the University of Oslo, Norway, 
one of the leading authorities in Scandon&via on the 
palaeontological side of geology. 

Dr. John af*Klercker, of Skanor, Sweden, a gener¬ 
ous and public-spirited Swede of high scientific attain¬ 
ments, the foremost authority on the ethnology of 
Sweden ; Prof. Douglas W. Johnson, of Columbia 
University, New York, a distinguished geographer, 
working mainly on the physiographioal side, surface 
movements, relief, coastal changes, etc. ; Dr. H. 
Spencer Jones, H.M. Astronomer, Royal Observatory, 
Cape Town. 

Prof. A. E. Kemielly, professor of electrical engineer¬ 
ing in Harvard University. He is attending the 
meeting as representing the" American Association for 
the Advancement of Science. 

Dr. A, Loir, conservator of the Museum of Natural 
History at Le Havre. He is attending the meeting 


as representing 1’Association Franpaise pour FAvance- 
ment des Soienoes; Prof. V. I. Lubimenko, of 
Leningrad. 

Prof. C. E. McClung, professor of zoology at the 
University of Pennsylvania, Philadelphia, who is 
widely known for his work on chromosomes, and as the 
organiser of the service of Biological Abstracts designed 
to assist biologists in keeping abreast of new work ; 
Dean 8, Lailer Mathews, of the Divinity School, 
Chicago, one of the most eminent eoclesiastics in 
Amerioa with a European reputation; Prof. N. 
Maximow, of Leningrad, whose work on fungi and 
applied botany ranks lush in scientific circles; Prof, 
Th.Mortensen, of the Zoological Museum, Copenhagen. 

Prof. Y. Ogura, of Tokyo, distinguished by his 
work on fossil plants. 

Prof. J. Reinke, emeritus professor of botany in 
the University of Kiel. 

Prof. Johannes Schmidt, of the Carlsberg Museum, 
Copenhagen, whose researches on the life history of 
the eel are known to all biologists ; Prof. O. Stern, of 
the Institut fur physikalische Chemie, Hamburg, who 
has done important work in various branches of 
physical chemistry ; Dr. F. L. Stevens, of the Depart¬ 
ment of Botany, University of Illinois, a distinguished 
economic botanist and an authority in plant patho¬ 
logy, diseases of foot!-plants, with special application 
to agriculture. He attends the meeting as represent¬ 
ing the American Association for the Advancement of 
Science; Prof. F. E. Suess, of the Geological Institute, 
University of Vienna, famous for his work on tectonics, 
carrying on that of his father, the late Prof. Edouard 
Suess, whose work on “ The Face of the Earth ” is a 
standard classic. 

Prof. Vuylsteke, of Brussels, who was formerly a 
professor at the University of Louvain. He became 
an honorary corresponding member of the British 
Association in 1886, having attended the meeting at 
Aberdeen in 1886. 

Prof. P. Zeeman, of Amsterdam, whose work on 
magneto optics and related subjects is familiar to all 
students of physical science. 


Obituary. 


Dr. Charles Chreb, F.R.S. 

HARLES CHREE was the second son of the 
Rev. Charles Chree, D.D., minister of Lintra- 
then in Forfarshire, a country parish a few miles 
from Kirriemuir—Barrie’s ‘ Thrums.’ He was edu¬ 
cated at the Grammar School, Old Aberdeen, and at 
the University of Aberdeen, where he was awarded 
the gold medal as the most distinguished graduate in 
arts of his year. Like many otner Aberdeen stud¬ 
ents, he decided to complete his studies at Cam¬ 
bridge, but his scholarship was so wide that he had 
difficulty in making up his mind whether to pursue 
the study of mathematics and physics or to become 
a classical scholar, as he had taken a high place in 
classics at Aberdeen. He once told the . present 
writer that what finally decided him was the fact 
that his mathematical rivals seemed less formidable 
than the classical ones. 

Chree gained a mathematical scholarship at 
King’s College, Cambridge, and rapidly came to the 
front as a leading mathematical physicist. His 
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degree of sixth wrangler in 1883, distinguished 
though it was, scarcely represented his ability. A 
serious illness originating in disease of the boric and 
necessitating amputation of a thumb prevented him 
from working for many months, and delayed his tak¬ 
ing the Tripos as he had originally intended in the 
preceding year. He also took a first class in Part 2 
of the Natural Sciences Tripos, taking geology as a 
subsidiary subject. His election to a fellowship at 
King’s College followed in 1885, and in 1890 he was 
re-elected to a research fellowship. 

During his stay at King’s, Chree wrote many im¬ 
portant papers, most of them on the somewhat 
abstruse subject of mathematical elasticity. The 
excellent work he did can be seen by looking up the 
many references to his name in Love’s standard 
treatise on elasticity. He did good work at the 
Cavendish Laboratory, but at that time there were 
not many openings for research physicists, and the 
theory of elastic solids was not a subject which ap- 

J iealed to those who appointed university pro- 
essors. 
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In 1893 t Chree wqiielected Superintendent of 
Kew Observatory, an(i until he retired from this 
post in 1925, he devoted himself to the study of 
terrestrial magnetism, atmospheric electricity, and 
allied subjects. Under his direction Kew attained 
the leading position amongst the magnetic observa¬ 
tories of the world. Until the National Physical 
Laboratory took over the work, Chree was re¬ 
sponsible for the testing of thousands of chrono¬ 
meters, watches, clinical thermometers, and similar 
instruments. 

During recent years Chree was president of the 
Section for Terrestrial Magnetism and Atmospheric 
Electricity of the International Commission for 
Geodesy and Geophysics. The immense amount 
of work involved in studying the vast records of 
observations made for more than a hundred years 
can only be appreciated by few. Yet Chree never 
spared himself in his unfaltering and unflinching 
search for truth. He always weighed evidence 
fairly, and never attempted to neglect those portions 
of it which failed to support the current theory. No 
one appreciated more than he did the vital im¬ 
portance of the researches now being made into 
the constitution of matter, and no one recognised 
more fully the futility of hoping ever to attain 
finality. 

In his presidential address to the Physical Society 
in 1908, Chree mentioned the great practical utility 
of eminent men of science formulating theories 
on matters of general interest. For example, he 
mentioned Kelvin’s theories of the internal heat of 
the earth and the age of the sun’s heat. But he re¬ 
garded these theories as scientific poetry, just as, in 
a somewhat similar way, Kelvin himself regarded 
Fourier’s k Theory of Heat ’ as a mathematical 
poem. It is the privilege of the young to dream 
dreams, and Lord Kelvin and many other scientists 
were always young. 

In 1916, Chree gave the seventh Kelvin Lecture to 
the Institution of Electrical Engineers, taking as his 
subject ‘ k Terrestrial Magnetism ” ; atmospheric 
electricity had been discussed fully by Lodge in a 
preceding Kelvin lecture. Amongst other matters 
he discussed Maunder’s recently enunciated 27-day 
period. He came to the conclusion that we are 
justified in saying that if a certain day is disturbed, 
then the days from 25 to 30 days later have more 
than the usual chance of being disturbed. The 
27th day is that one on which the probability of 
disturbance is a maximum. A great deal has yet to 
be done in imraveiling the exact nature of the rela¬ 
tion between sunspots and magnetic phenomena ; 
as lie says in his monograph on “ Terrestrial 
Magnetism” (1912): “We may perhaps at 
present be in the same position as medical science 
would be in if no distinction were recognised be¬ 
tween small-pox, chicken-pox, and measles. In 
such circumstances the death-rate from eruptive 
diseases might well appear arbitrary. Astronomers 
presently may find it possible to recognise different 
types of sun-spots, and a magnetic relationship may 
then become conspicuous.*' 

Chree was elected a fellow of the Royal Society in 
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1897. He received the degree of SoJ), from Cam¬ 
bridge in 1895 and the Hon. LL.D. of Aberdeen in 

1898. He was awarded the Hughes Medal of the 
Royal Society and a Watt Medal by the Institution 
of Civil Engineers. He was a past president of the 
Royal Meteorological Society and devoted a great 
amount of time to the various scientific societies to 
whioh he belonged. He was by far the most con¬ 
scientious referee the present writer ever knew ; no 
matter how long or how difficult the paper, he would 
referee it thoroughly, 

To the staff at Kew Chree was persona grata ; one 
of them, R. S. Whipple, who was with him for 
twelve years, was the son of Chree's predecessor, as 
was also his successor, F. J. W. Whipple. It would 
take many pages to make even a brief r&um^ of 
Chree’s scientific work, which includes about a 
hundred and fifty valuable papers communicated 
to the Philosophical Transactions and Proceedings 
of the Royal Society, the Philosophical Magazine , the 
journals of many societies, etc. 

In hie domestic life Chree was happy, his sister 
presiding over his house in Richmond, and his 
brother, Dr. William Chree, K.C., a well-known 
member of the Scottish bar, accompanying them on 
holidays. At Cambridge Chree was a good tennis 
player, and he was fond of cycling and golf. He and 
his brother were trout fishers from their earliest 
days and had spent holidays fishing in Norway. 
When the last summons came early this year, Chree 
was in full bodily and mental vigour, and after 
finishing so far as possible the work on whioh he was 
engaged, he patiently and most bravely waited for 
the end, which came on Aug, 12. His work lives 
and will continue to live, and will make the path 
easier for coming generations. A. R. 


Baron Anatole von Hugel. 

Baron Anatole von Hugel was born at 
Florence on Sept. 29, 1854 ; he was the second son 
of Charles, Baron von Httgel, his mother being the 
daughter of General Farquharson. His father was 
a distinguished soldier, diplomat, and man of 
science, who was awarded the Patron's Medal of 
the Royal Geographical Society in 1849 for his 
travels in Kashmir; he was also a horticulturalist 
of European fame. Thus inheritance, example, and 
environment shaped Anatole’s future life. 

In 1874 Anatole von Htigel was sent by his 
doctor on a voyage to Australia, and while in 
Australia, New Zealand, and other islands he col¬ 
lected natural history specimens, and in 1876 went 
to Fiji to oollect birds. Against advioe he pene¬ 
trated into the interior of Viti Levu, and though 
the natives were in a state of great unrest, he made 
friends with them and became much interested in 
what they did and made, winning their confidence 
and affection by his sweet, simple disposition. Sir 
Arthur Gordon (later Lord Stanmore) had just been 
appointed the first Governor of Fiji, and Alfred 
M&udslay was also there at that time. All three 
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began enthusiastically to make ethnographical 
collections, which later were united to form the 
unrivalled collection now displayed in the Museum 
of Archaeology and Ethnology at Cambridge. Von 
Hiigel wtote voluminous notes on the natives, and 
he soon came to be an acknowledged authority 
on Fiji. For this reason he was appointed at the 
end of 1883 the curator of the newly established 
Museum of General and Local Archaeology, which 
then consisted of the collections given to the Uni¬ 
versity by the Cambridge Antiquarian Society. 
The collections were greatly increased in all depart¬ 
ments of archeology, and particularly by local 
Saxon grave-finds, in the excavating of which the 
curator took an active part. 

Under the fostering care and through the dis¬ 
criminating knowledge of von Hiigel, the ethno¬ 
graphical collections became of suoh importance 
that the title of the museum was changed to that 
it now bears. The collections w f ere greatly enriched 
by numerous valuable gifts from the curator, the 
Baroness, their family, and personal friends. For 
many years von Hiigel worked unremittingly and 
single-handed for a pittance under most cramped 
and unhealthy conditions, which must have weak¬ 
ened a constitution that was never robust. It fell 
to him to undertake the arduous and repellent duty 
of collecting money for a new museum. He was 
himself repeatedly a generous donor, as were 
various members of his family . In time, sufficient 
money was raised to begin the new building, the 
details of which involved von Hiigeljn much work 
and worry. The foundation stone of the first block 
was laid by Eliza Margaret, Baroness Anatole von 
Hiigel, on May 14, 1910. The weary work of raising 
new funds for the erection of the other blocks had 
to bo renewed. The removal of the specimens 
from the old to the new building was an arduous 
and anxious task, as was their installation in their 
new quarters. 

His sensitive temperament, conscientiousness, 
and continual ill-health made life very hard for 
von Hiigel. In the autumn of 1920 he quite broke 
down, and in June 1921 he felt obliged to send in 
hie resignation as from Dec. 31, 1921. As health 
permitted he continued to work in the Museum, 
and had the satisfaction of completing the installa¬ 
tion of the Fijian collections. The end came after a 
long illness on Aug. 15 last. 

The above-mentioned circumstances, combined 
with a difficulty in expressing himself in writing, 
and a natural diffidence, were the probable reasons 
why von Hiigel has little published work to his 
credit, and helps to explain why his long-projected 
and much-looked-for monograph on Fiji has never 
been finished. After being appointed curator he 
ivas made an honorary M.A. of the University, and 
then he joined Trinity College. In May 1922 he 
was given the degree of Sc.D. honoris causa for his 
distinction as an ethnologist and for the great work 
he had done for the University. 

Bfo account of von Hiigel can be complete without 
reference to the devotion of the Baroness, his happy 
home life, and his love for his garden. He and the 
Batxmess were always unobtrusively doing k&d 
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aotions. He was a sincerely religious man, and 
he exerted a profound influence on Roman Catholi¬ 
cism in Cambridge. A. C. Hadron. 


Prof. F. S. Carry. 

The sudden death on July 26 of Prof. Frank 
Stanton Carey, who for thirty-seven years was 
professor of mathematics at Liverpool, first in 
University College and then in the University, 
removes one who did much valuable pioneer-work 
in the building up of a new university. 

Bom in Somersetshire in 1860, F. S. Carey 
received his early education at Bristol Grammar 
School, and then proceeded to Trinity College, 
Cambridge. He was third wrangler in 1882, placed 
in Div. 3 of Part II. of the Math. Tripos in the same 
year, and elected to a fellowship of Trinity in 1884. 

In 1886, Carey was appointed to the chair of 
mathematics at Liverpool, which had been founded 
three years earlier, and already occupied by A. R. 
Forsyth and R. A. Herman. In this chair his life’s 
work was carried out. A born teacher, he was 
exceptionally able to impart knowledge to the 
dullest of his pupils, and at the same time to in¬ 
spire the most brilliant of them. Both types of 
men continuously sought his advice long after they 
had left the University, and they were always 
amply rewarded. He himself never ceased to be 
an enthusiastic student of pure mathematics, 
always keeping a youthful outlook and fully appre¬ 
ciating the modem ideas in that subject, vastly 
different as they are from all that he was taught at 
Cambridge. 

Carey’s original contributions to mathematics are 
not large ; they consist of isolated papers on 
geometry, theory of numbers and groups. His text¬ 
books are better known, and have been used by a 
large number of students ; they are ” Solid Geo¬ 
metry,” “ Infinitesimal Calculus,” and “ The 
Elements of Mechanics ” (of which he was joint 
author). His latest publication (also a joint one) 
was “ Four-place Tables with Forced Decimals.” 
But of his writings perhaps that which shows him 
at his best is his chapter on mathematics in the 
volume on “ Modem France” published in 1922 
by the Cambridge University Press. In this there 
occurs a sentence which reveals an admirable spirit 
for a university teacher : ” Perhaps the new ways 
were invisible except to the eyes of youth.” His 
culture was a wide one, and he appears to have been 
able to enter intimately into the spirit of the 
scientific pioneers of the seventeenth and eighteenth 
centuries. 

In the administration of his University, Carey 
took a prominent part, and on council, senate, and 
faculties he always judiciously upheld the claims 
of science and scholarship. He rendered vital help 
in the establishment of the Tidal Institute. The 
library, Teachers 1 Training College, finance com¬ 
mittee, and athletic club all benefited by his active 
sympathy and sound judgment, His death will be 
deeply regretted by a wide circle of friends and 
former pupils, many of the latter being teachers 
and engineers. J. P. 
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News and Views. 


The choice by the British Association of Sir William 
Bragg as its president for the Glasgow meeting is 
a particularly happy one. His genial personality, 
simple yet charming style of exposition—an especially 
important qualification in view of the great tradition 
behind the inaugural address—and his connexion 
with one of the greatest advances of scientific know¬ 
ledge in our time, fit him pre-eminently for the presi¬ 
dential chair. Those who had the privilege of hearing 
his first Friday evening discourse at the Royal 
Institution after his return from occupying (1880- 
1908) a chair at the University of Adelaide, and while 
Cavendish professor at the University of Leeds 
(1909-1915), when physicists were still struggling 
to understand the true nature of X-rays and inclining 
rather to a corpuscular than to the electromagnetic 
undulatory explanation, will remember how clearly 
the position was sot forth (oh afterwards in 1912 in 
his book “Studies in Radioactivity ”), and how the 
advent of some great impending discovery was fore¬ 
shadowed which would clear up the mystery. It 
was not long in coming. For in the same year, 1912, 
that the book was published, occurred the famous 
discussion in the rooms of Dr. von Laue at Munich— 
where the University at that time included in its 
scientific ooterie Rontgen, Groth, Sommerfeld, and 
Ewald—whioh resulted in the epoch-making experi¬ 
ment being tried by the two assistants, Friedrich and 
Knipping, of passing X-rays through a crystal and 
receiving the issuing rays on a photographic plate. 
Not only did this successful experiment fulfil the 
suggestion of Dr. von Laue, that the differently 
orientated parallel series of planes of atoms composing 
a crystal should act as a space-grating towards X-rays, 
which latter on reflection should afford some indica¬ 
tion of the crystal symmetry, but also at once decided 
that the X-rays were of an undulatory nature, with 
wave-lengths of the same order as the dimensions 
of the chemical atoms. 

The time was indeed ripe for this pioneer experi* 
ment, the forerunner of all the subsequent immense 
work on the X -ray analysis of crystals. For cryatallo- 
graphers ha<J settled in detail the types of symmetry 
possible to crystals, together with their space-lattices 
and point-systems (regarding the atoms as points), 
and had even got ho far in the oases of definitely 
related (isomorphous) compounds, as to determine 
the relative volumes and dimensions of the unit 
cells of these three-dimensional lattices. Immedi¬ 
ately after the publication of the first results of the 
Laue method, 8ir William Bragg, then our leading 
authority on X-rays, took up the investigation, and, 
by devising a now spectrometric method in which the 
photographic plate was replaced by an ionising 
chamber mounted like the telescope of a goniometer, 
converted the qualitative results into actual measure¬ 
ment of the spacing of the parallel planes of atoms 
corresponding to each of the chief crystal faces, 
thereby fixing the absolute dimensions of the lattice- 
cells and the distances separating contiguous atoms, 
from centre to centre. The location of the atoms in 
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the structure, and the number of molecules, if more 
than one, contained in each cell, followed naturally. 

£)uring hia tenure (1015-23) of the Quain chair of 
physios in the University of London, Sir William 
Bragg published a brilliant series of papers in which 
the structure of a large number of orystalliaed sub¬ 
stances was unravelled, at first mostly simple binary 
compounds, but afterwards more complicated sub¬ 
stances, including several organic compounds. Still 
more recently, at the Davy-Faraday Laboratory of 
the Royal Institution, after Sir William had succeeded 
Sir James Dewar as Fullerian professor (1923), the 
list has been considerably extended, with the aid of 
an able sohool of research workers which he has 
gathered around him. Moreover, it is especially 
interesting that his distinguished son, Prof. W. L, 
Bragg, should also be carrying on the good work in 
the Department of Physics at the University of 
Manchester, after having assisted in numerous papers 
in clearing up the theory of this remarkable action 
of X-rays with regard to crystals. The joint book of 
father and son, “ X-rays and Crystal Structure/* now 
in its fifth edition, is a worthy record of the combined 
results achieved. 

Sept. 3 is the bicentenary of the birth of the well- 
known British manufacturer, Matthew Boulton, the 
partner of Watt and one of the leading industrialists 
of the eighteenth century. Boulton was bom in 
Birmingham, and at the age of twenty-one years he 
became a partner in his father’s business of trinket 
making, whioh ten years later he inherited. His 
marriage in 1762 with Ann Robinson, of Lichfield, 
brought him a fortune of £28,000, and the same year 
he began the building of the historic Soho iron works. 
By 1767 his turnover was no less than £30,000 per 
annum. He had by then become acquainted with 
Watt, and from that acquaintanceship sprang tho 
partnership which made Boulton and Watt the great 
pioneer firm of steam-engine makers and mechanical 
engineers. Soho Foundry became the training ground 
for the new profession. The two men were strangely 
unlike in temperament, and nowhere could Watt have 
found another better fitted ip further his efforts and 
support him in bringing the new steam engine into 
use. With an optimistic outlook on life, endless tact 
and perseverance, a sound judgment of men and un¬ 
usual powers of organisation, Boulton possessed a 
wide knowledge of the world and its industries. The 
partnership began in 1775. In the next ten years 
Boulton hod raised and expended no less than £40,000 
before the steam-engine business began to pay, and 
Watt himself afterwards wrote “ that to his friendly 
encouragement, to his partiality for scientific im¬ 
provements and his ready application of them to the 
processes of art, to his intimate knowledge of business 
and manufactures and to his extended views and 
liberal spirit of enterprise, must in a great measure be 
ascribed whatever success may have attended my 
exertions/’ Boulton himself made great improve^ 
ments in the art of coining, while his scientific attain¬ 
ments led to his election to the Royal Societies of 
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London and Edinburgh. He died in 1809, ten years 
before Watt, and his grave is, like Watt’s, in. Hands- 
worth Church. 

Under the auspices of the University of Berlin, a 
* Ferienkursus fiir Auslander ’ was hold in the Physical 
Institute on July 2-21, the object being to bring before 
research workers outside Germany the latest results 
and—to some extent—the speculations of theoretical 
physics. How greatly this idea was appreciated may 
be gauged by the fact that an audience of seventy-five, 
representing fifteen different nationalities, listened to 
the lectures which had been arranged. The visitors 
were welcomed at the opening session by the Rector 
of the University and by Prof. Max Planck. Very 
unfortunately, Prof. Einstein was ill, and therefore 
unable to deliver his promised lectures. The speakers 
and their subjects were as follows:—Prof. v. Laue, 
theoretical optics and X-rays; Dr. Roichenbach, 
space-time theory ; Prof. Schrodinger, wave-mechan¬ 
ics ; Dr. Ladenburg, dispersion; Prof. Hettner, 
radiometer : breadth of spectral lines ; Dr. v. Mises, 
probability: aerodynamics ; Dr. Becker, electron 
theory of metals ; Dr. v. d. Pahlen ; stellar statistics ; 
Dr. Bothe, radiology; and Dr. Czerny, infra-red 
research. 

Opportunities wore afforded during the meeting 
for seeing something of the original work in progress 
in laboratories of the University of Berlin, under the 
guidance of Profs. Nemst, Wohnelt, Pringsheim, and 
Dr. Lange, whilst a large party availed themselves of 
the invitation to visit the Reichsanstalt and to listen 
to an interesting account of its history by Prof. 
Paschen. This constituted the first oourse of its kind 
ever attempted in Berlin, and was regarded in some 
respects as an experiment. It is difficult to imagine 
that it could have been more successful either in its 
scientific value or in the organisation for the comfort 
and convenience of those who came from considerable 
distances to hear the words of wisdom. Perhaps in 
future years similar courses may be arranged in other 
branches of knowledge. Meanwhile, all who had the 
chance of being present at the first 1 Ferienkursus 1 
this summer departed under a deep debt of gratitude 
to their hosts for such an opportunity of hearing from 
the authors themselves of the latest advances which 
they have made in theoretical physics. 

As an effort towards the co-ordination of the exten¬ 
sive new information regarding the geology of Asia, a 
disoussion has been arranged during the British 
Association meeting in Glasgow on Tuesday, Sept. 11, 
upon the structure of Asia. The first paper, by Prof. 

F. E. Suess, of Vienna, “ The European Altaids and 
their Correlation with the Asiatic Structure,” will 
explain some modifications which he regards as neces¬ 
sary in his father’s synthesis of Asia. Prof. D. I, 
Mushketov, director of the Russian Geological Survey, 
will contribute an account of the recent work of 
Russian geologists in Eastern Turkestan. The remark - 
able results obtained in Persia and Mesopotamia by the 
staff of the Anglo-Persian Oil Co, will be announced in 
a pfcper, “ A Contribution to the Stratigraphy and 
Tectonics of the Iranian Ranges,” by Dr. H. de Bockh, 
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! Dr. G. M. Loos, and Mr. F. D, S, Richardson. Prof. 

G. B. Barbour, of the University of Peking, will give an 
account of the work by himself, the Chinese Geological 
Survey, and of the American geologists, Prof. Berkey 
and Mr. Morris, during the recent Mongolian expedi¬ 
tion, dealing with the mountain structure of north¬ 
eastern Asia. Prof. J. W. Gregory will summarise 
recent work in south-eastern Asia. It is hoped that 
Prof. Brouwer will speak on the mountain structure of 
the East Indies, Prof. Boswell on some recent views 
regarding the cause of the Asiatic movements, and 
Sir Thomas Holland and Mr. W. D. West on work by 
the Indian Geological Survey on the structure of the 
Himalaya. 

Many interesting facts are brought out in the 
Registrar-General’s Statistical Review, 1927, Part I. 
(Medical Tables), dealing with vital statistics of Groat 
Britain, which has recently been issued (London : 

H. M. Stationery Office, price 15s.). The birth-rate 
for the year 1927 was 16*0 ; this is the lowest birth¬ 
rate recorded since the establishment of civil registra¬ 
tion in the country, the lowest rates previously being 
those for 1918 (the last year of the War), and 1926, 
whioh were 17-7 and 17*8 per 1000 population re¬ 
spectively. The death-rate was 12'3 per 1000 popu¬ 
lation, which is slightly higher than for any year 
since 1922. The rise affects the two sexes almost 
equally, and was due to a severe epidemic of influenza 
in the March quarter. The deaths of infants less 
than one year of ago were equal to 70 per 1000 births, 
being the same as for the previous year. Thus the 
two years 1926 and 1927 have the lowest infant 
mortality rate on record except only that for 1923, 
which was 69. The mortality from the infectious 
diseases differed little from that for the previous year, 
except that the deaths from influenza numbered 
22,263 and were equal to a rate of 567 per million 
living, which is the highest recorded since the groat 
epidemic of 1918-19. The death-rate from cancer 
was 1376 per million population, or 14- per million 
higher than in 1920, and was the highest orude death- 
rate yet recorded. Increasing use is being made of 
lysol and coal gas as means of self-destruction ; 
whereas the registered deaths by lysol and coal gas 
poisoning in 1919 were 7 and 213, in 1027 they in¬ 
creased to 361 and 994 respectively. 

The bird sanctuaries in the Royal Parks in and 
about London have now been established for nearly 
six years, and during that time they have been 
effective in increasing the numbers of nesting birds 
in certain much-frequented places, and in focusing 
the interest of many people upon the varied bird life 
of a groat city. The Annual Report of the Committee 
on Bird Sanctuaries, Royal Parks, England, for 1927, 
shows that the Committee is not neglecting the 
condition of the shrubberies, a vital matter if the 
nesting and sheltering of the birds are to be kept 
at a high frequency. This and the replacement of 
worn-out nesting boxes completes the active efforts 
of the Committee as here recorded. The remainder of 
the report consists of separate accounts of the bird 
life of each of the great parks, by various observers. 
Many of the observations can only be regarded as 
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trivial, but on the whole they indicate that both 
summer visitors and nesting birds were scarcer in 
the sanctuaries in 1927 than in previous years, A 
word may be said about the format of the report. 
It is duplicated by a type-writing process on paper 
of foolscap size, so that instead of being kept for 
reference it is more likely to be thrown into the waste* 
paper basket when read. Many visitors to the parks 
would appreciate this guide to the bird inhabitants, 
were it printed in a size suitable for library shelves, 
for one of the chief interests of the annual reports 
must always be the comparison of one year’s results 
with those of its predecessors. The cost of printing 
might well be lessened by the reduction of some of 
the special reports, and the bird sanctuaries should 
afford opportunities for very attractive illustrations. 

An apposite illustration of a reference to the con¬ 
nexion between twins and the sky among primitive 
people in our Calendar of Customs and Festivals under 
date Aug. 18 (see Nature, Aug. 11, p. 224) is con¬ 
tained in a dispatch from the Times correspondent 
at Buhiwayo which appears in the issue of Aug. 17. 
Two cases were before the Courts on the previous day 
in which natives were tried for the murder of twins 
in accordance with native law. It was stated that 
the native belief was that to kill twins was to secure 
a good rainfall. The accused were not the parents 
but the grandparents and a mother-in-law ; but in 
one case the mother acquiesced, nor had she fed the 
children since their birth as it was against native law. 
Sentence of death was passed, but the judge stated 
that it was not likely to be carried out. It may be 
remembered that a case of human sacrifice during 
a drought to secure rain occurred a few years 
ago in one of the South African tribes, when the son 
of a chief was killed. The present case differs in 
some respects. It was customary among most African 
tribos that one or both of twins should be killed at 
birth, especially if they were girls. This, however, 
was a rain charm in the sense that it was intended 
to avert the misfortune, especially drought, which their 
birth entailed. The Rev, H. Junod records that 
among the Bathonga, a tribe of north-east Rhodosia, 
twins, who were called the Children of Heaven, though 
no longer killed, required that not only the mother 
but also the community should be protected from 
the evil effects. Twins being specially connected with 
heaven, their birth prevented rain from falling. It 
was therefore essential that they should be buried in 
wot ground. In time of drought, water was poured 
on their graves, and if they had been buried in dry 
ground the Bathonga even went so far as to dig up 
the bodies and rebury them near the river. 

The monthly review edited by the Verband Deut- 
scher Elektrotechniker and two other German insti¬ 
tutions, the English edition of which is called Engineer¬ 
ing Progress, gives in the March issue an excellent 
description of the huge Klingenberg electric power 
station near Berlin. The entire number of the journal 
is devoted to a description of the station, the object 
being, it is stated, to emphasise the importance of high- 
class engineering work in the sphere of electric power 
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supply. The power station is situated on the Rum - 
melsburg lake on the outskirts of Berlin and covers an 
area of fifty aores. It borders on the River Spree, 
from which even during a hot summer ample oooling 
water can be obtained. The thermal efficiency of con¬ 
densing turbines increases with the degree of super¬ 
heating and in a less degree with the pressure of the 
steam. On the other hand, the durability of the 
materials is affected by very high temperatures. A 
temperature of 400° C. (570° F.) has been chosen at 
the turbine, the temperature at the boiler outlet being 
410° C. The pressure in the boiler is about 600 lb. per 
sq. inch and in the turbine about 460 lb. By pre¬ 
heating the air before it enters the furnaco, it is calcu¬ 
lated that an annual saving of about £ 10,000 per 
machine is effected. Pulverised coal firing is adopted. 
An interesting novelty is the drying of the ooal by 
steam, each dryer being sufficient for 25 tons of ooal 
per hour. The pulverised ooal is conveyed by means 
of pipes to the boiler-house, the longest pipe being 
1150 feet. Each steam turbine has a capacity of 
80,000 kilowatts. The electric energy is generated 
at 6 kilovolts, is converted to 30 kilovolts and supplied 
to the networks of greater Berlin. A striking feature 
of the station is a very lofty building containing the 
administration offices. It has ten storeys, and on the 
top of the building are three large water tanks capable 
of supplying the station with water. In this building 
are recreation rooms for the station staff, a lecture hall, 
and a telephone exchange. 

By an Order of the Committee of Privy Council, 
Prof. Robert Muir, Sir John Herbert Parsons, and the 
Right Hon. Sir Charles Philips Trevelyan, Bart., 
M.P., have been appointed members of the Medical 
Research Council into the vacancies caused by the 
retirement of Prof. Georges Dreyer, Sir Archibald 
Garrod, and the Right Hon. William Graham, M.F. 
The new appointments become effective on Oct. I. 

The one hundred and ninth annual session of the 
Swiss Society of Natural Sciences is being held at 
Lausanne on Aug. 30-Sept. 2. The programme in¬ 
cludes general lectures by Prof. E. Bosshard (Zurich) 
on the past and future of the wholesale chemical indus¬ 
try ; Prof. P. Termier (Paris) on recent impressions of 
travel ; Prof. M. Askanazy (Geneva) on achievements 
and aims in the study of tumours ; and Prof. A. 
Reymond (Lausanne) on the occult sciences in 
antiquity, a methodological study. 

The Council of the National Institute of Agri¬ 
cultural Botany has awarded the Snell Memorial 
Medal for the year 1927 to Prof. Paul A. Murphy, 
professor of plant pathology at University College, 
Dublin. The medal is given annually to mark eminent 
work in the sphere of potato husbandry, and it has 
been awarded to Prof. Murphy in recognition of his 
valuable contributions to the study of the virus 
diseases of the potato. 

We have received from Messrs. H. K. Lewis and 
Co., Ltd., of Gower Street and Gower Place, London, 
W.C.l, a selection from the “ Catalogue of Medical 
Works ” published by them; also a pamphlet entitled 
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“ Eighty-Fouf Years, 1844-1928,” reviewing the 
activities of the firm since its foundation. These 
include the publication of many works of medical and 
scientific interest by well-known authors ; a book¬ 
selling department, which includes an agency for the 
supply of standard American and continental works ; 
and a second-hand book department, which contains 
one of the largest collections in Great Britain of 
standard and recent works in medicine, surgery, 
technology, and general science, scarce books when not 
in stock being advertised for without charge. Finally, 
there is the circulating library, which contains about 
30*000 volumes in all branches of medicine and the 
allied sciences, as well as books of general scientific 
or philosophic interest. Attached to the library is a 
reading and writing room for the convenience of 
subscribers. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A forestry 
inspector. Department of Lands and Agriculture, 
Irish Free State—The Secretary, Civil Service Com¬ 
mission, 33 St. Stephen's Green, Dublin (Sept. 4). 
A full-time lecturer an<J demonstrator in anatomy 
at the University College of South Wales and Mon¬ 
mouthshire—The Registrar, University College, Cardiff 
(Sept. 7). A lecturer in engineering science for auto¬ 
mobile engineers at the Polytechnic, Regent Street 
—The Director of Education, The Polytechnic, Regent- 
Street, W.l (Sept. 7). An assistant lecturer and 
demonstrator in electrical engineering in the University 
of Sheffield—The Registrar, The University, Sheffield I 


(Sept. 14). A pathologist and lecturer in pathology in 
the St. George's Hospital Medical Sohool—The Dean 
of the Medical School, St. George’s Hospital. S.W.l 
(Sept. 15). A professor of physiology in the Patna 
Medical College—The Secretary to the High Com¬ 
missioner for India, General Department, 42 Grosvenor 
Gardens, S.W.l (Sept. 19). A professor of mechanical 
engineering in the Bengal Engineering College, Sibpur 
—The Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, S.W.l (Sept. 19). The 
Radcliffe Crocker Travelling Scholarship in Dermato¬ 
logy of University College Hospital Medical School— 
The Dean, University College Hospital Medical 
School, Gower Street, W.C. 1 (Sept. 30). The William 
Julius Mickle Fellowship of the University of London 
—The Academic Registrar, University of London, 
South Kensington, S.W.7 (Sept. 30). A permanent 
physicist to the Cancer Research Committee of the 
University of Sydney—The Registrar, The University 
of Sydney, Sydney, N.S.W. (Nov. 15). A professor 
of tropical medicine at the Calcutta School of Tropical 
Medicine and Hygiene — The Director, School of 
Tropical Medicine and Hygiene, Central Avenue, 
Calcutta. A pathologist and bacteriologist under the 
Kensington Board of Guardians—The Clerk to the 
Board, Guardians* Offices, Marloes Road, Kensington, 
W.8. Civilian education officers in the Royal Air 
Force Educational Service, preferably with practical 
qualifications for teaching engineering subjects—The 
Secretary, Air Ministry, Gwydyr House, Whitehall, 
S.W.L 


Our Astronomical Column. 


What Becomes of the Starlight ?—This is the 
title of an interesting article by Prof. H. N. Russell 
in the Scientific American for August. Prof. Russell 
points out that, on the old conception of boundless 
space, by far the larger portion of the energy poured 
forth from the stars would seem to be dissipated in 
the form of ever-widening and ever-weakening waves. 
On the conception of re-entrant space, the waves 
would, after making the circuit of space, go over the 
same ground again. The question is examined 
whether the wave energy, which is now considered to 
come from the annihilation of matter, may possibly 
be built up into matter again. It is shown that this 
involves some difficult oonoeptions. The energy 
required to form a hydrogen atom would be spread 
through some 400 cubic feet of space. A reference 
is made to Dr. Millikan’s suggestion that the cosmic 
rays investigated by him result from the union of 
28 hydrogen atoms to form a silicon atom ; ” it is 
not easy to see how the 28 electrons and 28 protons 
can all get to the same place at the same time.” 
But it must be remembered that knowledge of the 
structure of the atom is only a quarter of a century 
old, and it is to be hoped that the future may 
reveal solutions of these difficult but fascinating 
problems. 

Double Stabs mbasured at Johannesburg.— 
Vol. 14, part 4, of the AnncUe of Leyden Observatory 
contains the measures of double stars made with the 
new 26}-inch refractor and the 9-inch refractor at 
the Union Observatory at Johannesburg, by W. H. 
Van Den Bos, between the dates 1925.6 and 1928.& 
The search was a systematic one, the sky south of 
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i decl. ~19° being swept over, and all stars examined 
down to the limiting magnitude 9*0 of C.P.D. The 
result for the region at present covered shows that 
one star in 16 is double within Aitken’s limit of 
distance, which is 5* between magnitudes 6 and 9. 
The power used in sweeping was 420, and the obsorver 
notes that he was able to detect the duplicity of stars 
too close to divide with this power by the blurred 
character of the diffraction image. The sweeps were 
made without previous consultation of double-star 
catalogues, so that the search is quite unbiased, but 
some known objects micht be missed through being 
near periastron. Several cases of wrong identification 
in previous catalogues are noted, and it is suggested 
that in such cases the first to give the right identifica¬ 
tion has the claim to the discovery. 

There are a large number of very close pairs in the 
catalogue, and many of these are likely to show 
orbital motion within a few years. Close pairs with 
equal magnitudes need continuous watching, other¬ 
wise there is danger of confusing the quadrants. It 
is stated that Doberok and Dawson have done this 
in the case of y Centauri, and that the period is only 
half that jjiven by Dawson. 

A very Interesting triple system is C.P.D. - 30° 181; 
the wider pair has moved through 110° since its dis¬ 
covery by Burnham ; the brighter star has a closer 
companion, discovered by Dawson, the period of 
which is stated to bo less than five years, which 
is probably the shortest of all visually discovered 
binaries. The present catalogue contains 141 pages, 
thero being about 11 pairs orieach. They are mainly 
between - 19° and - 30°, but there are several out¬ 
side these limits. Castor being included. 
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Research Items. 


African Hoe Culture. —Dr. Hermann Baumann 
publishes in Africa for July a contribution to the 
study of primitive economics in the form of an 
analysis of the division of work according to sex in 
the use of the hoe in African methods of cultivation. 
It was for long hold that the exclusive use of hoe 
culture by women was proof that agriculture and the 
settled life were the invention of the woman, who 
thereby acquired legal and social ascendancy, while 
man only took part in the tilling of the soil with the 
introduction of the plough. Now, however, a higher 
form of hoe culture is recognised in wliich the man 
takes a part. It is still associated with matriarchy, 
but operates in the larger family. In Africa there 
are two largo groups of hoe cultivators. One in the 
Sudan, Central East Africa, and the highlands of 
Angola, shows men’s work to a greater or less extent, 
with intensive cultivation ; the other, mainly on the 
west coast, with branches extending to the east coast, 
in which, except for clearing the ground, the work is 
left exclusively to the women, and the cultivation is 
non-intensive. In noarly all cases where cultivation 
is by men and intensive, it is associated with the older 
form of patriarchy, the older kinds of African grains 
are used, government is associated with the owner¬ 
ship of farms, and inheritance is the right of the elder 
brothers. Cultivation by both sexes, with a pre¬ 
ponderance of male labour, is characterised by the 
fact that the men who mainly grow grain still retain 
in their processes of hoo culture much of the older 
root cultivation methods of the women. The rough 
work, digging, making beds and mounds, is the work 
of the men ; weeding is done by the men when the hoe 
is exclusively the man’s tool. In sowing, the man 
makes the hole for the seed, the woman puts it in, 
while at harvest the men dig up the roots, and the 
women carry or oart the corn. Each sex has its 
special crop. The evidence from Africa thus tends 
to confirm the theory that the culture of root crops 
associated with female labour is the most ancient, 
and that female labour is associated with matriarchy. 

Slab-built Graves in the Malay Peninsula,— 
A grave built of granite slabs, with which three 
cornelian beads were associated, was found in Perak 
in 1895. A subsequent examination by Mr. H. C, 
Robinson produced a cross-hatched stone bark-cloth 
beater, some fragments of bronze, pottery, and an iron 
tool. Three additional graves of this type discovered 
at Sungkai in 1927 have been excavated by Mr. 
I* H. N. Evans, who publishes a report on them in 
vol. 12, pt, 5, of the Journal of the Federated Malay 
States Museums. In their essentials the graves are 
comparable to the dolmen, though outside these cists 
the only megalithic monuments discovered in the 
Peninsula are those at Pengkalan Kempas, Negri 
Sembilan. No human remains have been found, and 
it is not, therefore, possible to arrive at any con¬ 
clusions aa to the race by whom they were con¬ 
structed, except that they are the work of a race, 
possibly of tin workers, who occupied at least part of 
the peninsula. The graves are of considerable size, 
three metros in length or just under, and as no granite 
occurs noarby, their use must have involved consider¬ 
able labour. The iron tools which were in use were of 
a peculiar typo, some having very small sockets for the 
insertion of a handle in the same plane as the blade, 
fetono quoits, though not found in the graves, were 
probably contemporaneous with the cross-hatched 
cloth-beaters. A number of bronze implements were 
also found. Pottery was rough in type and hand¬ 
made, Patterns were not common ; but both inside 
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and out, the pottery was covered with some glaze- 
producing material. On the authority of Dr. P. V. 
van Stein Callenfels, it is stated that cists and graves 
of the dolmen type are not uncommon in Java, ex¬ 
tending from the neolithio to the iron age. 

Tobacco Smoking in Great Britain. — The 
smoking habits of the people of Great Britain have 
undergone considerable changes during the past two 
decades, according to a report of the Imperial Eco¬ 
nomic Committee (Ninth Report, Tobacco, Cmd. 
3168. London : H.M. Stationery Office), There 
has been a considerable increase in tho consumption 
of tobacco, which has risen from 2*4 lb. per caput in 
1914 to 3-4 lb, in 1927, The increased consumption 
would appear to be due “ to the extension of the 
cigarette habit and to smoking on the part, of women/’ 
Only in a few countries is tho average consumption 
greater than in Great Britain (Belgium 6*6 lb, a head, 
U.8.A. 6*02 lb., and Germany 4 lb.). Another 
interesting feature has been the change over from 
pipes to cigarettes. In 1907 only 24 per cent of the 
tobacco oonsumed in Britain was smoked in the form 
of cigarettes, but by 1924 tho percentage had risen 
to 58. There has been a marked increase in the 
demand for Empire tobacco, and considerable im¬ 
provements in its quality have been effected. In 
1924 the Empire supplied only 3-3 per cent of the 
leaf tobacco imported into Britain, but by 1927 the 
figure had risen to 18*4 per cent. It is estimated 
that 37 per cent of the pipe tobacco consumed in the 
United kingdom consisted of Empire leaf, but that 
only 1 per cent of cigarette tobacco was Empire 
grown. The greatest field for expansion in Empire 
tobacco marketing is therefore in oigarette tobaccos. 
It is essential, however, that attention should be 
paid to type and quality. Distinctive types of tobacco 
tend to retain their aroma even under marked 
changes of environment, and to that extent flavour 
may be regarded as heritable. Nevertheless, the 
soil and climatic peculiarities have a great influence. 
Efforts should be made to adapt the flavour of 
Empire tobaooos to the established taste of the public, 
and for this purpose the Committee recommends 
research into the nature of aroma. 

Effect of Drought upon Bito Life. —The long- 
continued and disastrous drought experienced by 
central-western Queensland during the past few years 
has had notable repercussions upon bird-life. During 
the past three years the total rainfall has been 17J 
inches, whereas a forty years’ average would indicate 
4 feet. Consequently insects, seeds, and berries have 
been scarce, and birds have suffered from lack of food. 
Some of the results described by F. L. Bemey (Mem. 
Queensland Mus. t vol. 9, pt. 2, 1928) are unexpected. 
For example, it was discovered that all birds ceased to 
nest: “ from the middle of February 1925 to the 
latter part of June 1926, a matter of nearly seventeen 
months, I saw absolutely no evidence of any bird 
nesting. Even the Corvidae, birds that one would 
think would rather revel in hard times with so many 
dead animals about, were not nesting, but that is 
perhaps to their credit, indicating that they require 
not carrion but a variety of insects on which to rear 
their nestlings/' a suggestion which indicates either 
remarkable instinct or foresight on the part of the 
crows. Following upon two inches of rain in May 
1926, the author noted about a dozen nests belonging 
to seven species of birds. The high fencing of the 
country added to the distress, for it prevented the 
possibility of the migration of emus to more favourable 
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localities, so that on many holdings these fine birds 
have been exterminated. The bird population has 
thus been seriously affected not only by actual deaths, 
but also by the absence of potential broods. 

A New Aquarium Microscope. —With the view 
of observing aquatic microscopic organisms under 
conditions approaching as nearly as possible to their 
natural surroundings, Mr. D. J. Scourfield has de¬ 
vised a new type of aquarium microscope (Jour. R. 
Micr . Soc. t June 1958). At the lower end of the 
body tube of this instrument is a water-tight casing, 
containing a right-angled prism, to which is attached 
another casing also containing a right-angled prism, 
and this seoond casing serves as the carrier of the 
low- and medium-power water immersion objectives 
employed. The combinations of movements possible 
with the two casings, together with tlie raising and 
lowering of the tube and the traverses in two directions 
in a horizontal plane, enable the objectives to be 
turned in any direction in the aquarium. Mr. Scour- 
field points out the probable interest of reservations 
from below or from trie side on organisms which make 
use of the surface film. 

Subterranean Crustacea. —This formed the 
subject of the presidential address to the Quekett 
Microscopical Club (Jour. Q.M.C ., vol. 16, 1928) by 
Dr. W. T. Caiman, lfo urged the amateur micro- 
scopist to be on the watch for well-shrimps arid other 
subterranean Crustacea, for the amateur who is 
content to wait but is able to take advantage of the 
opportunity when it arrives, may obtain results 
which the professional worker sighs for in vain. 
The well-shrimps, N ipfiarguH, seem to be confined to 
the southern counties of England, but the common 
species, Nipharyu m aquilex, occurs as far north as 
Norfolk. It is not clear how many species of Niphar- 
gus occur in England, nor has their distribution been 
exactly ascertained. No subterranean isopod has 
hitherto been recorded in England, but about two 
years ago Miss Lucas found in a well at Ringwood, 
m the New Forest, a blind isopod, Aselim cavaticus, 
which is known from several localities on the Continent. 

Diptera from the Malay Peninsula. —Flies of 
the sub-order Nematocera other than mosquitoes have 
hitherto been almost entirely neglected by collectors 
in the Malay Peninsula. In the Journal of the Feder¬ 
ated Malay States Museuma, vol. 14, part 1, 1928, Mr. 
F. W, Edwards contributes a lengthy paper on the 
Malayan Nematocera, which serves to give an idea of 
some of the genera and species that occur in that 
region. The material which he studied had recently 
been aoquired by the Malay States Museums and was 
submitted by the late Director of that institution. 
At least half the species of all the families, other than 
mosquitoes, appear to be new to science, and were 
almost all collected by Mr. H. M. Pendlebury, ento¬ 
mologist on the staff of the museum. Among the 
fungus gnats, or Mycetophilidte, only a single species 
was previously recorded from this region, and m the 
present paper 59 are recorded, 45 of whioh belong to 
the subfamily Sciarinae, which is evidently strongly 
represented. The mosquitoes are tolerably well 
kno ym and number 198 species, whioh is almost the 
tfame total as that reoorded from the Indian Empire 
with Ceylon. There are, however, very evident 
differences in the Malayan and Indian mosquitoes, and 
less than seventy of the Malayan forms have been 
found in the Indian region, whereas nearly all the 
known Bornean mosquitoes also occur in Malaya. 
The prone flies, or Tipiuid®, are also abundantly repre¬ 
sented, and the 160 species in the present collection 
bring the total known forms to 175. As with the 
mosquitoes, the crane flies exhibit a much stronger 
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facies with those of Borneo, Java, and Sumatra, than 
with the Indian forms. The Chironomidre or midges 
are not included in this paper, while certain of the 

§ all-midges or Cecidomyidoc have already been 
escribed by Mr. H. F. Barnes (Jour. F.M.S . Mua 
vol. 13 ; 1927). 

Effect of Sulphuric Acid on Cotton Seeds.— 
The process of treating cotton seeds with sulphuric 
aoid for the purpose of delinting has involved a 
number of questions, including the effect of the 
treatment on germination and the sterilising effects 
on the seods. Prof. V. H. Blackman undertook 
to investigate the treatment for the Cotton Growing 
Corporation, and his report is published in a recent 
issue of the Empire Cotton Growing Review (vol. 5, 
No. 3), The germinating power of seeds soaked in 
concentrated sulphuric acid and in dilute acid has been 
compared with that of controls soaked in water only, 
and the results are based on the examination of 11,000 
seeds. After treatment for 20 to 30 minutes in strong 
acid, there was no clear evidence of definite increase or 
decrease in germinating capacity and no evidence of 
any injurious action. In the case of both the acid- 
treated seeds and the controls, germination was as 
complete after four days os after six. With acid 
treatment there was, howovor, earlier germination, 
the second-day results being higher after acid treat¬ 
ment. An exposure to strong acid for so long a 
period as six nours had no injurious effect on tho 
sample tested, and complete delinting was attained in 
four hours. The method of wetting the seeds 
thoroughly with weak acid and then allowing them 
to dry, thus concentrating tho acid remaining on the 
seeds, was found to be unsatisfactory. The seeds 
were not delinted, besides suffering a serious reduction 
in their germinating capacity. It seemed possible 
that if treatment with strong acid had any detri¬ 
mental effect on the viability of seeds, it might bo due 
to rise in temperature associated with the treatment. 
Tho rise in temperature when the acid oomes in contact 
with the small quantity of water in the seed coat was, 
however, found to be slight. It is suggested that 
during the process of washing, local heating of in¬ 
dividual seeds may occur as tho result of combination 
of water with aciu absorbed by the seeds. 

Land Shells of the Galapagos Islands.— 
Numerous collections have from time to time been 
made of the land shells of the Galapagos Islands* 
and a record of these was given by Dr. Dali in his 
admirable paper on “ IriHular Landsholl Faunas” 
(Proc. Acad. Nat. Sci. Philad. , 1890), but the most, 
extensive collection yet appears to have been that 
made during the expedition sent out by the California 
Academy of Sciences in 1905-6. Owing to delay 
in publication some preliminary descriptions of the 
new species were issued by Dr. Dali in 1917 (Proc. 
Calif. Acad. Sci., Ser. IV, vol. 2). The complete 
report, however, by Dr. Dali and W, H. Ochsner 
(both, alas, no longer with uh) has now appeared 
and forms a most valuable communication (Proc. 
Calif . Acad. Set.. Ser. IV, vol. 17). The authors 
give a summary of the environmental conditions 
and the habits of the land shells, followed by a scheme 
of the groups or sections, some of them new, of the 
Bulimuli, as well as a check list and insular distri¬ 
bution of all the known Galapagos land shells, totalling 
78, in alphabetical order. The remainder of the 
paper is devoted to the descriptions of 59 of these, 
mostly belonging to tho genus Bulimulus and none 
of them new, whilst the more important are figured 
on two good photo plates. : The whole is a note¬ 
worthy contribution to the fauna in question and 
likely long to remain a standard work of reference. 
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Organic Constituents of Oil Shales and Re¬ 
lated Hocks. —The latest contribution to this theme 
comeH from Miss Jennie Livingstone of the Uni¬ 
versity of Colorado, published in vol. lt>, No. 2, of 
the Studies of that institution. Her work covers 
microscopical investigations and chemical experi¬ 
ments, reinforced with the usual sketch of shale 
industrial liistory and a r6sum6 of the researches of 
different international workers. The photomicro¬ 
graphs are, however, very good, and the drawings of 
Green River shale and Kentucky oannel, especially 
the sporangium covering in the former, are reproduced 
in colour and are accordingly most instructive. The 
results of tho work support the general theory of 
organic origin of oil shales, differing specifically in the 
nature of the original vegetable matter entombed in 
the sediments, and in the subsequent modifications 
which such matter has undergone. Tho environment 
of accumulation is pictured os swamp, marsh, or 
lagoon, and bacterial action is indicated by the pre¬ 
dominance of humic material in most of the thin sec¬ 
tions examined. Further, specific types of organic con¬ 
stituents probably control the nature of the distillates 
furnished by various types of oil shale, hence recog¬ 
nition and differentiation of such constituents might 
be expected to form the best basis of philosophical 
classification of those pyrobituminous rocks. This is, 
as a matter of fact, so far as most current researches 
get, but it is the next stop which is tho most difficult 
of all. It is not enough to arrive at a classification 
which, after all, is merely an aid to description ; 
what wo would like to know is the mechanism of the 
complex change whereby the organic matter is con¬ 
verted into 4 kerogen,* exactly what principal factors 
control the destiny of that 1 kerogen ’ when subjected 
to destructive distillation, and precisely why it is that 
different ranges of products are produced not only 
according to the varied shales used but also in re¬ 
sponse to different conditions of distillation. 

The Daily Variation of Terrestrial Magnet- 
ism.—T he July issue of the Physical Review contains 
a paper by Mr. Ross Gunn, of the Naval Research 
Laboratory of the United States, in which it is pointed 
out that the properties of the conducting layer of the 
atmosphere are not such as to lead to the large electric 
currents originally suggested by Balfour Stewart and 
utilised by Schuster and by Chapman in their examina¬ 
tions of the origin of the daily variation of terrestrial 
magnetism. Mr. Gunn shows that at the altitude of 
tiiis conducting layer, where the free paths of the ions 
and electrons are long, the conductivity is anisotropic 
and ia zero in the direction of the impressed electric 
field, and the resulting currents in the direction of the 
field are smalt. The ions and electrons move spirally 
about the lines of the magnetic field and produco a 
diamagnetic region in the higher atmosphere facing 
the sun, the effect of which is shown to be of the order 
of the observed diurnal variation. The semi-diurnal 
and lunar variations and the existence of disturbed 
days are also explained in a general way by the new 
theory. 

History of the Dynamo. —In connexion with 
the fiftieth anniversary of the "world’s first tests of the 
dynamo," interesting reminiscences are given in the 
Journal of the Franklin Institute for July by C. F. 
Brush, the inventor of the arc light dynamo, and Elihu 
Thomson. Brush relates how he first tested his dynamo 
in a sawmill, using a team of horses to get the required 
power. He oxcited his dynamo with a single battery, 
and lie relates his joy when the machine suddenly 
began to develop electric power and the horses were 
nearly brought to a stop. It is interesting to 
remember that even in those days Deschanel’s 
4t Natural Philosophy ” was regarded as a standard 
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authority on electricity. In 1880 the Brush system 
of electric lighting was exploited in Great Britain and 
throughout Europe, a factory being equipped in 
London. The unit of electric current was then called 
the ‘ weber.* It was not until the International 
Conference in Paris in 1881 that the * ampere ’ was 
officially adopted. In the early days. Brush made all 
the requisite working drawings himself, and also all 
his special testing appliances. It was a ‘ one man * 
laboratory. Ho wrote all his own patent specifications 
and tested and personally adjusted all his lamps and 
dynamos. Elihu Thomson carried out the tests on 
dynamo machines for the Franklin Institute in 1878. 
The lack of instruments made it necessary to im¬ 
provise all kinds of methods of making measurements. 
He relates that the Committee of the Senate in 1900 
which advised the establishment of the Bureau of 
Standards at Washington, took into consideration 
papers by Lord Kelvin and Prof. Snyder in arriving at 
their decision. So far back as 1881, EJihu Thomson 
had observed curious high frequency phenomena, and 
in 1889 he constructed a high frequency alternator. 

The Phosphorescent Combustion of Sulphur. 
—At a temperature just below the ignition point, 
which varies with conditions from 285® to 325 , the 
oxidation of sulphur is accompanied by a bluish- 
white luminescence so long as heat is supplied. The 
reaction taking place at this point has been investi¬ 
gated by H. J. Emel^us with a view to search for 
any oxide of sulphur more volatile than sulphur 
dioxide, and his results are given in the Journal of 
the Chemical, Society for July. The reaction products 
were condensed by cooling with liquid air and then 
carefully fractionated. No evidence of the formation 
of sulphur monoxide was obtained, and it was con¬ 
cluded that the reaction during the phosphorescent 
combustion of sulphur is the same as that in the 
normal flame. The formation of ozone in the glow, 
reported by Bloch, could not be deteotod. The slow 
luminous oxidation of sulphur appears to be a gas 
reaction and is sensitive to the presence of sulphur 
dioxide and various organic vapours. It is suggested 
that inhibition of the phosphorescence is the cause 
of the rise in the ignition point of sulphur produced 
by the presence of these substances. 

Catalysis by Water. —During the course of an 
investigation of the fluorescence of mercury vapour, 
which is described in the issue of the Philosophical 
Magazine for August (p. 271), Prof. R. W. Wood and 
Dr. Gavioltt have been able to show the precise part 
played by water in a chemical reaction catalysed by 
it. The reaction in question was the photochemical 
formation of mercury oxide from its elements at low 
pressure, under the influence of the ultra-violet light 
from a mercury arc. In the presence of a trace of 
water vapour, this proceeded with such rapidity that 
it could probably nave been used to measure the 
rate of evaporation of mercury from a liquid surface, 
but when water was absent tho oxidation did not 
occur. Nitrogen acted in the same way as water, but 
was less efficient. Simultaneously, water or nitrogen 
was found to change a large number of the optically 
excited mercury atoms from the 2*P t state into the 
metastable 2®Pq state, in which they would accumu¬ 
late. The conclusion reached was that for oxidation 
to take place, the mercury had tfo be excited to this 
particular metastable level, and that the energy of 
the metastable atoms was probably the real oatalyser 
of the reaction. The method used by the authors to 
deteot the presence of mercury atoms in their various 
states was characteristically neat, consisting ih an 
interferometric examination of the appropriate lines 
from a mercury arc for reversal of their cores after 
passage through the reaction vessel. 
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Timber Research. 


rpHE reception by Lord Balfour on July 31 of a 

large and representative gathering at the 
Forest Products Research Laboratory marks a 
definite stage in the development of timber investi¬ 
gations under the Department of Scientific and 
Industrial Research. Previously accommodated in 
temporary premises at the Royal Airoraft Estab¬ 
lishment, Earn borough, the Laboratory is now in 
full working order in admirably equipped and well 
situated buildings at Princes Risborough, Bucks. 
A photograph of the timber mechanics hall is repro¬ 
duced in Fig. 1, which gives an idea of the kind of 
equipment installed in one of the buildings. 

Particularly during the War, and following on the 
demands of aircraft manufacture, the dearth of 
scientific knowledge of timbers was very manifest. 
Valuable information was obtained by the Materials 
Section, under Prof. Jenkin, of the Technjpal Depart¬ 
ment of the Aircraft Production 
Department of the Ministry of 
Munitions. The threat of a world 
timber shortage after the War called 
for urgent action, not only to in¬ 
crease supplies by fresh plantings, 
but also to promote the utmost 
reduction of avoidable waste in the 
uses to which timber is put. It is 
with' the second objective that 
the Forest Products Research 
Laboratory is mainly concerned. 

For the Laboratory to function 
effectively, the problem has to be 
studied intensively from many 
aspects—pathology, timber phy¬ 
sics, wood chemistry, wood techno¬ 
logy, seasoning, timber mechanics, 
wood preservation, wood working 
—and arrangements made for 
bringing the results home to the 
using industries and for encouraging 
their general application. In a 
sense, the successful meeting at the 
Laboratory on July 31 may be 
regarded as an important piece 
of ‘utilisation w'ork,* since the 
visitors were given opportunities 
of visiting the various laboratories, 
and the clear placarding and 
labelling of the exhibits enabled them to gain fair 
impressions of the general organisation and of the 
investigations in progress. 

Mention has already been made of the various 
sections in which the programme of the Laboratory’s 
work naturally falls. The general research work 
covers the study of decay caused by fungi and attacks 
by insects ; the analysis of wood and its derivatives ; 
effects due to seasoning, wood preservation, etc. ; 
the examination of the relations of water and heat 
to wood. Then come problems such as the basic 
principles of seasoning ; the evolution of appropriate 
mechanical tests and the interpretation of the results ; 
-antiseptic treatments against decay ; which are 
subsidiary to full scale work on kiln design, strength 
comparisons, and wood preservation. In certain of 
these sections the Laboratory works in close associa¬ 
tion with the Forestry Commission, the Imperial 
Forestry Institute at Oxford, and with recognised 
authorities on particular subjects at the Imperial 
College of Science and Technology, University of 
St, Andrews, and the Imperial Institute. 

Progress has already been made on a number of 
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specific lines of investigation, and a description of 
some of them may be of interest. 

An examination has been made of the decay 
occurring in Sitka Spruce timber. Several wood- 
deatroying fungi have been isolated, and the principal 
one responsible for most of the deea^ has been 
identified as Trametes sericUia. This fungus has been 
grown in pure culture and its life history studied. 
The method of attack on timber and the character 
of rot produced have been carefully observed. A 
full study of the physiology of the fungus, including 
the w ater relationships, is proceeding ; in addition, 
it is proposed to determine the effects of the fungus 
on the mechanical strength of the w r ood after varying 
intervals of time. 

Another interesting and important problem which 
has been attacked relates to furniture - destroying 
insects, notably Lyctus beetles. An investigation 


lias been made into the losses caused by these beetles 
on timber in store. The work has reached a stag© 
at which practical methods can be given for ridding 
the timber of this post by a steam sterilisation treat¬ 
ment in the kiln. It has been shown that sterilisation 
is effected when the timber is maintained in tho kiln 
for 1£ to 2 hours at an overall temperature of 130° F. 
and humidity 100 per cent. Apparently there exists 
a definite relations hi]) between tho diameter of the 
pores of a wood and its susceptibility to Isyclua 
infestation ; w hen the diameter of the vessels of a 
w'ood are less than that of the Lyctus egg, it is not 
attacked by this insect. The moisture content of 
tho wood is also a determining factor, ancl results 
to date indicate that infestation does not occur 
when the moisture content falls below T 8 per cent. 
The experiments are being continued in order to 
ascertain whether lower conditions of temperature 
and humidity, combined with longer periods of treat¬ 
ment in sterilising kilns, cannot b© used to kill Lyctu * 
in all its stages. The next problem is to secure 
immunity for tho timber from further attack. Any 
method, to be practicable, must not spoil the colour 



Fig. 1.—Timber Mechanics Hnll Forest Product* Besenrch Institute, Princes Ulsborouffh. 
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of the timber, must be cheap and easily applied, and in decorative work. Seasonal variations of 

Preliminary work on this aspect of the investigation moisture content in timber are under close observation, 

is in hand. The testing of the meohanioal and physioal pro* 

An allied 1 project * is concerned with the losses parties of timbers naturally occupies an important 

caused by Anobiid beetles on timber in buildings and part of the working programme of the Laboratory, 

in furniture. Two insects are being specially in- Mention may specially be made of tests of small clear 

vestigated —Anobium punctatum (Common Furniture specimens designed to give a measure of the inherent 

beetle) and Xcstobium rufo-inUosum (XJeath Watch fibre strength of the speoies and to provide a basis 

beetle). Detailed studies of the biology of both for comparing one species with another, for deter* 

insect* are in progress, and the mode of egg-laying mining the influence of defects in larger samples* and 

and the rate of development of the larva* are being for computing the effect of rate of growth, density, 

determined. Later it is proposed to study the effect and moisture content. Fourteen consignments of 

of varying temperatures and humidities on the length home-grown timber have been collected, nine of which 

of the life-cycle of both species, and to ascertain have been tested in the green condition, and four, air 

whether preferences are exhibited by the insects dry. More than 18,000 tests have been made, 

for different species of timbers. It may be, also, Tests have been made of the seasoning and 

that there exists some relationship between fungal mechanical properties of timber used, or proposed for 

infection of timber and progress of Anobiid attack. use, as pit props ; it has been shown generally that 

Standard tests are being developed of antiseptics home-grown species bear favourable comparison for 

for use in wood preservation generally and in parti- the purpose to imported timbers. Mechanical tests 

cular for preservation against insect and fungal have also been made of plywoods. In connexion 

attack. Timbers treated with various antiseptics with tests on structural timbers, preliminary data 

at different concentrations are being exposed, and aro being obtained for beams and joists ; it is hoped 
records of results will bo kept over long periods. in due course to evolve tables for structural grading. 

Microscopic examination is being made system- etc., which will be of great utility in specifications 

atically of wood structure. Much work is being for building work. 

carried out on the structure and identification of Investigations are being made into the kiln 

British hardwoods. The variation in structure of seasoning properties of the commoner commercial 
homo-grown timbers is being studied as a necessary timbers. Those into Corsican pine are completed ; 
preliminary in forest products research problems. those into oak, beech, and common elm are proceed- 

\Vork has been begun on elm, ash, and oak. mg. Parallel mechanical tests are also being made 

Another main line of experimental investigation on kiln-seasoned material as compared with control 
concerns the factors influencing and controlling the samples. 

movement of moisture and heat in timber, with Data relating to heat quantities and air circulation 
special reference to thoir bearing on timber seasoning. figures are being collected whenever possible, and 
Several methods of determining heat movement observations are being made on the behaviour of the 
have boon tested, and attention is at present being existing kilns, with a view to the construction of a 
directed to thermal diffusivity as distinct from spocial kiln for the study of factors influencing kiln 
conductivity. As a result of the experiments carried design. A model experimental chamber is in opera- 
out to date, considerable information has been ob- tion. A report has already been issued regarding 
tained as to the roles that temperature, vapour the essential principles of kiln seasoning of timber, 
pressure, and rate of air circulation play in influencing An interesting investigation has been carried out 
the moisture movement in wood and in its drying. on the briquetting of charcoal manufactured in 
Two 1 Technical Papers ’ on the subject have been portable and semi-portable kilns, with the object of 
published. The original intention was to proceed enabling the more profitable utilisation of waste 
to estimate the effect of such factors as structure and timber in factories, etc. Following the production of 
density, in order to assess the seasoning qualities of satisfactory oharooal in the portable kilns operated 
different species of wood and to obtain data for at the Laboratory, arrangements have been made for 
optimum seasoning conditions. Recent experience briquetting trials on a commercial scale, 
is showing, however, that the problems of case- The above notes will serve to indicate the scope of 
hardening, shrinkage, and collapse with related the general programme of work of the Forest Pro- 
warping are of greater importance than was at first ducts Researoh Laboratory. It should, however, be 
realised. Experiments are also in progress to deter- emphasised again that the scientific and technical 
mine the degree of hygroscopioity of different timber, work of the Laboratory is‘being linked as closely as 
with the view of ascertaining means of reducing the possible with practice, and that continuous offorta 
troubles arising therefrom. are made not only to spread information as it becomes 

An incidental problem is the determination of the available, but also to arouse and maintain the active 
most suitable moisture content for timber to be used interest of the industry in new ideas and new operative 
in the manufacture of various kinds of furniture methods for the economical utilisation of timber. 

The Scott Polar Research Institute. 1 

By Dr. H. R. Mill. 

TN welcoming visitors from all the countries repre- teaching body nor a society seeking a numerous 
_ seated at the Congress to the temporary premises membership. Its aims are to encourage polar 
of the Polar Institute at Lensfield House, the com- research by supplying information and advice to- 
mittee of management trusts that the extreme youth intending explorers, affording opportunities for study 
of the Institute will be held to excuse the greater and assisting in the organisation of expeditions, and 
prominence given to hopes for the future rather than for this purpose to concentrate in one place all 
to memories of the past. existing knowledge of the polar regions and subject 

The Scott Polar Research Institute is neither a it to expert criticism and cataloguing; above all, to 
. u . , , ., , , . , maintain communication with all polar explorers* 

rttS investigators, and students without any reetriotionor 
International Geographical Congrats on July 21. qualification. 
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It appeared to many of us that the period of polar 
martyrdom should have been closed long ago, and 
that a stand should be made against the absurd 
appraisement of the greatness of explorers by the 
magnitude of the sufferings they endured. It seemed 
to us that experience already sufficed to indicate 
ways of carrying on research in the polar regions 
with comparatively little risk and practically no 
suffering if only it were possible to collect such 
experience and subject it to critical analysis and to 
show how it could be applied practically, Many of 
us had deplored the haphazard management of 
successive polar expeditions and the absence of con¬ 
tinuity between them, each expedition being created 
with infinite labour, carried out at great expense, 
and allowed to melt away. 

The opportunity of remedying this unfortunate 
state of things arose out of the tragedy of Scott’s 
last Antarctic expedition. The scientific staff which 
sailed on the Terra Nova had a cohesion lacking in 
previous expeditions. Coming when it did, the appeal 
of Scott’s struggle to reach the pole, and hiS heroic per¬ 
sistence to the end in his fight against the unexampled 
difficulties of the way hack, were irresistible, and a 
great wave of hero-worship raised a very large fund 
to provide for a worthy memorial of those who fell 
and for the needs of their dependents. The chief 
memorial was the working up and publication of the 
scientific results of the expedition, and when this was 
complete the Committee, composed of the president 
of the Royal Society, the president of the Royal 
Geographical Society, and the Lord Mayor of London, 
found themselves in possession of a balance of 
£ 12,000. Mr. Priestley and Mr. Dobenharn, of the Terra 
Nova , and Mr. Wordie, of the Endurance , all settled 
in Cambridge, persuaded the memorial committee 
to devote this sum to the establishment of the Scott- 
Polar Research Institute, which came into existence 
in 1926, the University of Cambridge undertaking to 
administer the funds, of which £6000 was earmarked 
as a building fund and £6000 as a general fund, the 
interest of Which is at present the sole income of the 
Institute. Mr. Debenham has been appointed director 
of the Institute, with Miss Drake as part-time assistant. 
To them we owe the admirable arrangement of tho 
rooms which contain the collections now on view. 

These consist of an Arctic room and an Antarctic 
room, each containing the nuoleus of a library, with 
maps and reiios of expeditions, other rooms with a 
good representation of the equipment for polar 
travellers and a fine series of photographs. These 
have been contributed by many friends, including 
the widows of Admiral Sir Albert Markham and of 
Capt. Scott. A special feature is made of MS. reoords 
and diaries of explorers, and anyone desirous of 
finding a permanent abiding-place for papers of this 
kind, or any other mementoes of polar expeditions, is 
assured of the grateful acceptance and careful custody 
of such treasures. In some eases the promise of 
handsome bequests has been made, and the steady 
growth of the library and photograph collection fs 
assured. 

An important aid in this direction is thepossession 
of the whole stock of the reports of the Terra Nova 
.expedition dealing with the geographical, geological, 
meteorological, and geophysical work. These volumes 
may be sold or given m exchange for the reports of 
other expeditions. A feature is made of the complete 
cataloguing of the collections. 

The only condition imposed by the Scott Memorial 
Committee is that a suitable memorial building shall 
be erected before 1986, and in view of the present 
cost of building it is to be hoped that wealthy friends 
of geographical discovery will supplement the sum 
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available, so as to make it possible to house the 
collections in a manner worthy alike of the memory 
of the great leader whose name it bears and of all 
he stands for as the best type of the naval explorer, 
worthy also of the University and of the spirit of 
research which makes scientific truth its only care. 

The Institute, as yet, is in its days of small things, 
but its promoters dream great dreams of rapid growth 
and continual adaptation to the changing conditions 
of modern research. In particular, we cherish the 
ambition of attaining completeness in the library by 
securing all published works on the polar regions or 
transcripts of the relevant portions of such works as 
have become bibliographical curiosities of fictitious 
value in their original editions. As many works of 
exploration have been published without indexes, an 
effort must be made to supply an index for every 
published polar book, and a great general index 
which will embrace all polar literature. Similar com¬ 
pleteness cannot be sought for the collection of 
gear and apparatus, in which models of ships and air¬ 
craft must necessarily take the place of the real 
things. The museum also would only aim at boing 
an index collection with the leading types and full 
reference to the great museums in which a oomplete 
representation of species and specimens are to be 
found. 


University and Educational Intelligence. 

Cambridge, —Mr, R. B. Braithwaito, King’s College, 
has been appointed University lecturer in moral 
science. Mr. T. R. B. Sanders, Corpus Chris ti College, 
has been appointed University demonstrator in 
engineering. D. R. P. Murray, Pembroke College, 
has been elected to the Bemi W. Levy studentship in 
biochemistry. Miss W. L. P. Sargent, Newnhani 
College, and G. R. Gedge. Trinity Hall, have been 
awarded senior studentships of the Goldsmiths’ 
Company. 

The readorships in the morphology of vertebrates 
and in estate management, vacant through the death 
of Dr. Gadow and the retirement of Mr. F. B. Smith, 
respectively, are not being renewed. Tho following 
teaching officers retire cm Sept. 30 next: A. Berry, 
King’s College, and H. W. Richmond, King's College, 
University lecturers in mathematics ; T. K. W. Fair, 
Jesus College, University demonstrator in chemical 
physiology ; and A. Hopkinson, Emmanuel College, 
University demonstrator in anatomy. 

Volume 13 of the Journal of the College of Tech¬ 
nology, Manchester , has 240 pages and 9 plates, 183 
pages and the plates being devoted to original articles 
by the members of the staff, and the remainder to 
abstracts of papers whioh have been contributed by 
the staff to scientific and technological periodicals, 
mainly during the years 1926—1927, but a few in 
earlier years. Of the 13 original articles, 3 deal with 
meohanioal, 1 with electrical, and 1 with civil engin¬ 
eering, 2 with textiles, 2 with mathematics, 3 with 
applied physics, and 1 with industrial administration. 
The abstracts number 64, and deal with subjects of 
the same type. With one exception the papers wore 
set up and the whole journal was printed in the 
College, and reflects great credit on the printing 
department. The original articles and the abstracts 
show that the staff is making valuable contributions 
to the solution of the scientific and technological 
problems which arise in industry, and that the Man¬ 
chester College of Technology retains its position in 
this respect as one of the best in Great Britain. 
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Calendar of Customs and Festivals. 

August 30. Addendum. 

Ht. Fiacre, hermit at Breuil, France (seventh cen¬ 
tury), venerated widely in Franoe, Tuscany, Ireland, 
and Scotland. Bom in Ireland of illustrious parentage, 
he early adopted a solitary life and, leaving Ireland, 
settled in the wood Broilum or Brodolium (now 
St. Bri6) in the diocese of Meaux, where he healed 
the sick by the laying on of hands. He also devoted 
himself to gardening and became the patron saint of 
gardeners, who perform an annual procession in his 
honour on Aug. 30, both at Breuil ana at St. Vaugirard 
in Paris, when both the churches are elaborately 
decorated with flowers. Few saints in France are 
more highly honoured, and pilgrimages are made to 
a large number of places at which his relics are reputed 
to rest. The deaths of both the Black Prince and 
King Henry V. are referred to interference with his 
relics, the latter dying of fistula, a disease with which 
the saint was especially associated. He was also 
concerned especially with the cure of gangrene, 
ulcers and tumours, and polypus. He is to be regarded 
as one of the most important of * medical ’ saints. 
In Scotland he becomes St. Musset or Muffet by 
addition of the honorific “Mo.’* 

The u Great Feast " or Islam and Muharram. 
—The Moslem year begins with the month of Mu¬ 
harram, the holy month, corresponding to our month 
of August. It is closely connected with the Great 
Feast which is held in the preceding month. This 
feast, completing the year, is intended to remove the 
old evils of the preceding period. Preparations for 
the sacrifice are made by purification of the people. 
This is effected by various means, shaving the head, 
bathing, the use of henna, pilgrimages to shrines, the 
giving-of alms, etc. Then follows the purification of 
the sacrificial victim, usually a sheep, but failing that, 
a goat, or even a bullock or small camel. The fact 
that in Morocco and Moslem North Africa the skin 
of the victim is often worn by a man suggests that 
the sacrifice symbolises the death of the old year, the 
victim being a scaf>egoat for the people, and the 
resurrection of the new year in the victim’s skin. 
The next group of customs is concerned with the 
utilisation of the sacred character of the victim in 
various ways in divination and magic, and finally 
come the purificatory rites to remove from the people 
any spiritual influence pertaining to the sacrifice 
which might be harmful when they enter upon the 
new year. 

Although all the month of Muharram is holy—any 
of the numerous magical practices connected witli it 
is held to be efficacious throughout the whole year 
—the tenth day is particularly sacred and, rather 
than the first, may be regarded as New Year’s Day. 
It is especially associated with the peculiarly Shl‘iah 
rite of mourning for Hosein and Husain, the sons of 
Ali, who died on this day. The similar cult of B&ba 
’Aififir in Morocco, a purely mythical being who 
personifies the old year, affords a reasonable pre¬ 
sumption that the mourning for the sons of Ali is an 
Islamised version of rites connected with the death 
of the Old Year. At Fez, in a performance given 
nightly, a cardboard toy house resembles the 44 Tomb 
of A1-Husain ” of the ShPiah mysteries. 

The Pola Cattle Festival.— The chief cattle 
festival of the Deccan and other parts of Bombay 
Presidency is held on the new moon of the month 
o&van or Bh&don (J uly—September). In the Ahmad - 
nagar District it is held in August, when the Kurabis 
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cover the cowsheds with tinsel paper or vermilion, 
tie tassels of fibre on the horns of the bullocks and 
decorate them with flowers, feed them with sugar, 
bow at their feet, rub them with sandalwood paste, 
and lay boiled rice before them. In the morning the 
herd is driven to the temple of the ape-god Hanuman 
and made to rush round it, the herdsman leading the 
way. In the Central Provinces an old ox leads the 
procession, carrying a wooden frame over which 
torches are fixed. A rope of maize leaves stretches 
across the way, which the ox has to break with its 
horns, when all stampede back to the stalls. In 
Berar, the cattle pass under the Toran or sacred rope 
dedicated to the ape-god, which is made of twisted 
grass covered with maize leaves. This rope is a 
prototype of the Toran, the wreath of maize leaves 
hung on the door of a bride and touched by the 
sword of the bridegroom when he comes. 

September. 

‘ Riding the Fringes.’ —A curious custom is re¬ 
corded in Dublin, where it was known as ‘ riding the 
fringes ’ (? franchises), and in Cork, where it took place 
triennially at the beginning of September. In 
Dublin the Mayor and Corporation rode the bounds 
inland, and on reaching the sea-shore near Bullough, 
hurled a dart, into the sea. This fixed the limit of 
maritime jurisdiction. At Cork the Mayor and 
Corporation put out to sea as far as an imaginary 
line between Poor Head and Cork Head, supposed 
to be the maritime boundary of the city. Then 
the Mayor in his official robes, attended by mace 
and sword bearer and other officials, went to the 
prow of the vessel and launched a javelin into the 
water. Regarded as an assertion of authority, the 
rite points to the worship of a sea deitv—presum¬ 
ably Lir, the Celtic sea god, or possibly his son, 
Manannan. 

The Ashanti Yam Ceremony. —At the beginning 
of September a festival is held in Ashanti, known 
erroneously to Europeans as ‘ the Yam custom,’ on 
account of the Yam harvest. It is a feast in which 
first fruits indeed appear, but as part of a propitiation 
of past kings of Ashanti and of the dead—a cleansing 
of the nation, and a purification of shrines of ancestral 
spirits, of the gods, and of lesser non-human spirits. 
Preparations for the feast began on a Monday eleven 
days before the actual festival. On the following 
Thursday week all sub-kings, chiefs, and office-holders 
began to assemble. The king and his retinue, pre¬ 
ceded by the Golden Stool, informed the ancestral 
ghosts, gods, and spirits that the ceremony was about 
to take place by visiting the houses of all state digni- 
taries. He poured libations and mad e sacrifices before 
their doors, and at the shrines at the cross-roads and 
elsewhere in order. The festival lasted for several 
days, with a prescribed ritual for each day. On the 
afternoon of the Sunday, yams were placed by the 
king on the great fetish Odvrira Suman and wine 
poured over it. In the evening the king went to a 
certain quarter of Coomassie and threw new yams to 
the spirits who had answered when called upon. On 
the Monday, the king, by striking an ox, before it was 
sacrificed, with the golden state sword, deliberately 
broke a solemn taboo and defiled a sacred shrine—an 
evil which was repaired the following day by the 
sacrifice of a sheep over the golden sword. On the 
following Friday the country was solemnly purified, 
beginning with the Golden Stool. But only alter heir 
yams had been sent to the shrines of ancestral ghosts, 
of gods and of non-human spirits, could the king, the 
chiefs, and the nation partake of the new yearn Si the 
harvest. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 17.—Charles Moureu, 
Charles Dufraisse, and Marius Badoche : Autoxidation 
and antioxygen action. The catalytic properties of 
phosphorus compounds. Details of the antioxygen 
action of various compounds of phosphorus towards 
benza,ldehyde t furfuraldehyde, and sfcyrolene. Phos¬ 
phoric acid and the phosphate slow down some 
oxidations in a very marked manner.—S. Wino¬ 
gradsky : The agronomic application of a micro¬ 
biological test. A modification of the azobaoter test 
is described, which indicates the lime and phosphoric 
acid requirements within 48 hours.—S. Drrewiecki : 
A theoretical interpretation of the experimental bal¬ 
listic curve F(v)/v\— Jean J. Trillat: A new method of 
X-ray speotrography. Application to the study of 
the orientation of the fatty acids by mercury.— 
C. Marie and Mile. M. L. Claudel : The influence of 
the pH in the electrolytic deposit of copper in the 
presence of gelatine. It is known that when copper 
solutions containing gelatine in solution are electro¬ 
lysed, the weight of the deposit is greater than that 
calculated from Faraday’s law. This increase depends 
on the pH of the solution and is at a maximum for 
pH about 3 *2.—A, Blanc : The photoelectric current 
as a function of the field and fatigue.—A. Morel, 
P. Preceptds, and A. Galy : The action of picric acid 
upon' glycyl-glycine. This compound has been 
obtained in definite crystals, possessing the com¬ 
position of a monoglycylglyoine monopiorate. The 
crystallographic characters are given,—J. O. Haas 
and C. R. Hoffmann : Tertiary movements in the 
plain of Northern Alsace.—G. Nadson and N. Kras- 
silnikov : Schizophytes of the cfiocum of the guinea- 
pig .* AnabsenioJum.—R. Dieuzeide : The evolutive 
cycle of PemphigeUa foUicularia .—R. Sazerac and 
4 Nakamura : The mechanism of the preventive 
action of bismuth against Spirochcetu icterohemorrhagias. 

Copenhagen. 

Royal Danish Academy of Science and Letters, 
May 11.—P. K. Prytz : A manometer based on the 
optical contact between a microscope and a mercury 
surface. The triple point of water. In determining 
the height of a mercury surface, a microscope making 
optical contact with the surface has many advantages 
over a pointer ; and particularly, it allows of much 
greater precision, A method by which the vapour 
pressure of water at the triple point can be measured 
is given,—Niels Bjerrum : Fotentiometrio determina¬ 
tions of the hydrogen ion activity in mixtures of 
acias and bases at different salt concentrations and 
temperatures have been made with the assistance of 
Miss A. Unmack. 

Leningrad. 

Academy of Sciences (Comptes rendus , No. 12).— 
A. E. Fersman : Chemical constitution of the earth 
ana meteorites. A comparison of average analyses of 
earth and ol meteorites shows their extraordinary 
resemblance (except in the oontent of magnesium* 
calcium, sulphur, ma n ga n ese, and carbon), which 
suggest the existenoe ox some general laws of cosmic 
chemistry. — A. E. Fersman and N. Vlodavec : 
phenomena of kaolinisation in the emerald mines of 
the Ural. An analysis of a green clay-like mineral 
snowed it to approach the formula 

(Al^^Cr^O, . 38iO* . 4H,0. 

This mineral constitutes an indication of the possible 
Pawnee of emeralds.—P. P. Lazarev : A method of 
««tamunation of the age of a man based on the 
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sensitivity of the eyes. A formula for the determina¬ 
tion is given.—S. Kostychev and S. Soldatenkov : 
Pyruvio acid as an intermediate product of alcoholic 
fermentation. It has always been found possible to 
isolate pyruvic acid from the products of fermentation 
of sugar under the influence of yeast when pure cultures 
of the latter are used.—M. A. Lavrova : Ancient dunes 
of the Onega peninsula. Geological and geographical 
description of the dunes.—S. D. Lvov : The active 
acidity and buffer properties of grapes and some other 
fruit. The pH value of the sap of fruit is not acci¬ 
dental, but is correlated with the processes of dis¬ 
sociation of acids of the sap. 

Vienna. 

Academy of Sciences, May 18.—G. Roller and E. 
Krakauer : A synthesis of acridine and acridone.—G. 
Roller and E. Strang : A synthesis of acridinic acid.— 
H. V, Graber: Report on geological-petrographical 
researches in the region of the Hercynian Danube 
fault.—L. Waldmann : Studies on the metamorphosis 
in the Moldau-Danube primitive rooks of the Wald- 
viertel.—J. Laimbtick : The influence of radium radia¬ 
tion on the piezo-electric behaviour of a quartz plate. 
—*E. Gbllnitz : The quaternion functions log x and 
arctan x. 

May 24.—F. Kautsky : The biostratigraplxic im¬ 
portance of the pectins of the Lower Austrian Miocene. 
—E. Gebauer-Fulnegg and F. von Meissner : The 
question of the preparation of derivatives of the 
phenol-monosul phonic chlorides.—E. Gebauer-FUl- 
negg: On aryl-sulpho-phenyl-chlor-amide.—E. Riess 
and W. Frankfurter : On sulphur-containing deriva¬ 
tives of acetophenone.—B. Karlik and E. Kara- 
Michailova : The luminescence excited by a-rays and 
its connexion with the energy of particles. 


Official Publications Received. 

British. 

Eighth Annual Report of the Sclent! No and Industrial Research 
Council of Alberta, 1927. (Report No. 22.) Pp. 48. (Kdnionton, Alba.) 

The Journal of the Burma Rnaenrch Society. Vol. 17, Part 2 : Geo¬ 
graphy of South TenaNserlm and the Margin Archipelago. By H. L. 
Ch bibber, pp. 127-156. (Rangoon.) 

Department of Commercial Intelligence and Statistics, India. Agri¬ 
cultural statistic* of ludia, 1925-26. Vol. 2: Area, Cl attain cation of 
Area,, Area under Irrigation, Area under Crops, Live-Stock, and Land 
Revenue Assessment in certain Indian States. Pp. v-f 67. (Calcutta : 
Government of India Central Publication Branch.) 1.4 rupees ; 2s. 8tf. 

Kohko-m. 

Zemkopibas departameuta rakatu kr^lntna, 7 b irtnlcn. Latvian jCiras 
zvejulecciba 1927 gadfl. (bulletin stalletlque da* PccIiuh marl times de 
Lettonle, ann^e 1927.) Bakopo.jis V. Miezis. Pp. 58. (KigA.) 

Museums of the Brooklyn Institute of ArU and Sciences. Report upon 
the Condition and Progress of the Museums for the Year ending December 
81, 1927.) By William Henry Fox. Pp. 77+3 plates. (Brooklyn, N.Y.) 


Diary of Societies. 

FRIDAY, Skvtkmber 7. 

Philological Societv (at University College), at 6.80. — Sir W. A. 
Oraigle; Lexicography. 

SATURDAY, SsrTHUflvm 8. 

Institution of Municipal and Countv Engineers (Eastern District 
Meeting) (at Town Hall, Great Yarmouth), at II. 

Institution or Municipal and County Bnoinkehs (North-Eastern 
District Meeting) (at Town Hall, MoriHith), at 2. 

CONGRISSKS. 

August 80-Sis pte jib* r 2. 

SociAtA Hblv£tiquk des Sciences Naturkllbs (at Lausanne).—Includ¬ 
ing following LecturesProf. B. Bom hard : Past and Future of the 
Wholesale Chemical Industry.—Prof. P. Termier: Recent Impressions 
of Travel.—Prof. M. Askaoazy : Successes and Aims In the study of 
Tumours.—Prof. A. Raymond; The Occult Science* in Antiquity; a 
Methodological Study. 

September 8-10. 

International Conoresh or MaTHBMATtos (at Bologna).—In following 
sections: — Arithmetic, Algebra, Analysis; Geometry; Mechanics, 
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Astronomy, Geodesy, Geophysics, Physical-mathematics, Theoretical 
Physios; Statistics, Mathematical SconomIce, Calculation of the 
Probabilities, Science of the Actuary; Engineering and Industrial 
Applications; Elementary Mathematics, Didactical Questions, Mathe¬ 
matics) Logic ; Philosophy, History of Mathematics. 

September 4-7. 

Institute or Metals (Autumn Meeting) (at Liverpool). 

4. 

At 8 r.M.— 

(In Arts Theatre, University, Brownlow Hill.) F. G. Martin : Non* 
Ferrous Metals In the Shipping Industry (Seventh Autumn Lecture). 

Sept, a. 

At 10 a. it.*—* 

(At Adelplii Hotel.) General Meeting. A selection of Tapers wtl) 
be presented in abstract and discussed. 

Sept. 6. 

At 10 A.w,— 

(At Adelpbi Hotel.) General Meeting, A selection of Papers will 
be premia ted In abstract and discussed as time permitK. 

Sept, 7. 

At 9.4a a.m.— 

Trip to Bettws-y-Coed and Dolgarrog. 

(7n nmi inicatima. 

The following communications are expected to be submitted r— 

Dr. 0. J. BrnithellH, 8, V. Williams, and J. B. Avery : Laboratory 
Experiments on High Temperature Resistance Alloys. 

U. R. Evans : Corrosion at Discontinuities in Metallic Protective 
Coatings. 

Dr. A. 0. C. Gwyer, H. W. L. Phillips, and L. Mann; The Constltu- 
tion of the Alloys of Aluminium with Copper, Silicon, and Iron. 

W. R. D. Jones : The Copper-Magnesium Alloys. Part III. 

G. B. Brook and H. J. Hlracoi: Note on Pmcttoal Pyrometry. 

U. May: Eighth Report to the Corrosion Research Committee. 
Tim Corrosion cf Condenser Tubes, * Impingement Attack,' Its 
Cause and Some Methods of Prevention. 

J. E. Malam : The Rockwell Hardness Test, 

T. F. Russell, W. K. Goodrich, W. Croaa, and (in part) N. P, Allen : 
Die-Casting Alloys of Low Melting Point. 

F. Hargreaves ; Work-8urtmif»g of Eutectic Alloys. 

R. Genders, Dr. R, C. Reader, and V. T. 8. Foster : Die-Caetlng of 
Copper-Rich Alloys. 

Dr. C. 8. 8m!th : The Alpha Phase Boundary of the Copper-Silicon 
System. 

8. L. Archbntt, J. T). Grogan, and Dr. J. W, Jenkin ; Properties 
and Production of Aluminium Die-Qistings. 

Dr. W. Hume-Rothery; Methods for Investigating Alloys of Re¬ 
active Metals. 

C. H. M. Jenkins; The Strength of a Oadmlum-551nc and of a Tin- 
Lead Alloy Solder. 

D. R. Tullis : Note on the Treatment of Aluminium and Aluminium 
Alloys with Chlorine, 

Septemhkh fj-12. 

British Association for the Advanckmknt ok Science (at Glasgow). 

IVedneuutay, Si pt. 6.j 

At 8.80 p.m.— 

Inaugural Gr ueral Meeting (In 8L Andrew’s Hall, Charing Cross).— 
8(r William Bragg: Modern Developments of the Physical Science* 
and their Relation to National Problems (Presidential Addreas). 

Thursday, Sept, 0, 

At 10 A.M.— 

Prof. K. O. C. Baly : Fluorescence, Phosphorescence, and Chemical 
Reaction (Presidential Address to flection B). 

Prof. W. Garstang: Larval Forms: Their Origin and Evolutional 
History (Presidential Address to Section D). 

Joint Discussion on Human Distributions in Scotland. 

Prof, Damn Helen GWynne*Vaughan; Hex and Nutrition in the 
Fungi (Presidential Address to Section K). 

Dr. S. Gordon : The Livestock Industry and its Development 
(Presidential Addreaa to Section M). 

At 11 A.M.— 

Prof. J. Bronte Gatenby, and others; Discussion on Cell Structures. 

At 11.16 a.m.— 

Dr. G. C. Simpson, and others: Discussion on the Mechanism of 
Thunderstorm*. 

Sir William Kllis, Col. Ivor Curtin, and others ; Joint Discussion on 
School, University, and Practical Training In the Education of the 
Engineer. 

At 12 KOON.— 

Prof. J. L. My res: Ancient Geography in Modern Education 
(Presidential Address to Section K). 

At 2 F.M.— 

Con foreuce of Delegates of Corresponding Societies. 

Dr. Vaughan Cornlab, and others ; Discussion on the Preservation of 
Scenic Beauty In Town and Country. 

Friday, Sept, 7, 

At 10 A.M.— 

Dr. R. A. Sampson, and others; Discussion on the Photographic 
Measurement of Radiation. 

Dr. J. Vargas Eyre, and others; Discussion on Fermentation. 

Sir William Ellis: The Influence of Engineering on Civilisation 
(Presidential Address to Section Q), 

Dr. H. E. Magee, Prof. E. P. (Jathcart, Capt. J. Golding, and Dr, 
N. C. Wright: Joint Discussion on Lactation and Nutritional Factors 
allied thereto. 

Dr. Cyril Norwood: Education: the Next Steps (Presidential 
Address to Section L). 
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Prof. T. B* Pear: The Nature of Skill (Presidential Address to 
Section J). 


Saturday, Sept, 8. 

At 8.30 P.M.— 

(In Royal Technical College Hall, Georgs Street.) Prof. E. A. 
Westermarek: The Study of Popular Sayings (Fraser Lecture In Social 
Anthropology). 


Sunday, Sept. 0, 

At 11 AiM.— 


Official Service In the Cathedral Church of St. Mungo. 
Rev. Dr. Lachlan Maclean Watt 


Preacher: 


Monday, Sepl. 10. 

At 10 A.M.— 

Prof, A. W. Porter: The Volta Effect: Old and New Evidence 
(Presidential Addreas to Section A). 

E. B. Bailey: The Palaorolc Mountain Systems of Europe and 
America (Presidential Addreas to Section O). 

Prof. Allyn Young: Increasing Returns and Economic Progress 
(Presidential Address to Section r). 

Sir George Macdonald: The Archeology of Scotland (Presidential 
Addreas to Section H). 

At 11 A.M,— 

Prof. O. Lovatt Evans: The Relation of Physiology to other Sciences 
(Presidential Address to Section 1). 

Prof. F. O. Bower, and others: Discussion on the Size Factor In 
Plant Morphology. 

At 11.15 a.m.— 

Dr. H. H. Read, Dr. Gertrude EUes, and others: Discussion on 
Problems of Highland Geology. 

At 11.80 a w.~ 

I'rof. T. H. Pear, Prof. H. Clay, and C. G. Renold : Joint Discussion 
on the Nature and Present Position of Skill in Industry. 

TiMttoy, Sept. 11. 

At 10 a.m.— 

Dr. C. J. Davisson, and others: Discussion on the Scattering of 
Electrons by Crystals. 

Sir William Pope, and othurs: Discussion on Rerent Advances in 
8tereo*chemlstry 

Frof. F. E, fluesH, and others : Discussion on the Tectonics of Aria. 

J. A. Verm, Dr. J. S. King, and others; Joint Discuewton on the 
Incidence of Taxation in Agriculture. 

G. E. Briggs, Dr. F, G. Gregory, and others : DlscuHsion on the 
Interpretation of Growth Curves. 

Alms of, and Developments in, Broadcasting. Papers (a) Sir John 
Reith : Wireless In the Service of Education. (5) Halter Davis: An 
Experiment in Educational Broadcasting.—Sir Oliver Lodge, W. A. 
Brockltigton : Discussion. 

At 12 NOON.— 

Prof. T. H, Mortensen, Dr. V. A, Bnthcr, and others: Discussion on 
Bothrlocidaris and the Ancestry of Echlnolds. 

At 2 v.M.— 

Conference of Delegates of Corresponding Societies. 

At 3,16 r.u.— 

Prof. F. K. Fritsch, R. Gurney, and others: Joint Discussion—A 
Biological Investigation of British Fresh Waters. 

Dr. G. S. Carter: The Conditions of Life In a Tropical Swamp : an 
Investigation of the Swamps of the Paraguayan Chaco (Lantern 
Lecture). 

At 2.80 p.m.— 

Prof. E. Taylor-Jones : Spark Ignition (Lecture). 

Dr. J. D. Sutherland, and others: Joint Discussion on the Economic 
Balance of Agriculture and Forestry. 

At 2.46 p.m.— 

Discussion on the Position of Geography in Scottish Schools. 

At 6 p.m.— 

Sir John Stirling■ Maxwell, Bart,: Forestry in Scotland: Past, 
Present, and Future (Lecture). 

At 8.80 p.m.— 

(In Royal Technical College Hall, George Btreet.) Prof. F. G. 
Hannan ; The Mystery of Life (Evening Discourse). 

Wednesday, Sept, 12. 

At 12 noox.— 

(In Fore Hall, University.) Concluding General Meeting. 


SEPTEMBER 0 AND 7 . 

Nonru British Association of Gas Managers (Annuel General Meet-' 
tng) (at Masonic Hall, Edinburgh),—Discussion on Paper by A. M. 
Simpson: Lands Valuation and Income Tax Charges.—Dr. C, Carpenter; 
William Young Memorial Lecture.—G. Braid wood: Quality. 

September 10-18. 

International Conference on Lwnt (at Lausanno and Leysin).— 
Among the subject* to be discussed are the Method* of Measuring 
the Energy and Biological Activity of Light Rays; Irradiated Foods 
and Sterols; the Climatic and Light Therapy of Various Forme of 
Tuberoulosis. 

September 12-16. 

Oonorem or tb* German PhakmaoolooicalSociety (at Hamburg). - 

Sspf. 18, _ 

Discussion* on the Work of the Heart and Vessel a in Honour of 
William Harvey, with papers by LRjestrand, Jarisch, Straub, Aurep, 
and Mansfeld. 

Sept. 14. 

Papers by Flury and Zangger on Modern Industrial Intoxication*. 
Sept. 16 . 

Paper by Barger on Ergot Base*. 
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Man and Machine. 

I N his presidential address to the British Asso¬ 
ciation two years ago, H.R.H. the Prince 
of Wales gave a comprehensive and illuminating 
account of the various ways in which >the aid of 
science was being invoked and encouraged to assist 
in the solution of the industrial and social problems 
confronting the nation. Not less important are 
the problems which the advance and application 
of science are creating in every sphere of national 
activity. Of fundamental importance is the effect 
which science is producing in craftsmanship ; and 
it is peculiarly fitting that this should have been 
made the theme of the address in Glasgow of this 
year’s president, Sir William Bragg, a consummate 
artist in a craft of his own creation, of which he is 
the greatest exponent. The address itself is printed 
in full in our Supplement (p, 353). 

Craftsmanship is the quintessence of happy toil. 
In its highest form it is the greatest contribution 
which the individual can make to the happiness 
of the community. It is at once a wonder, a joy, 
and an inspiration to others. The elements of 
which fine craftsmanship is compounded are, as 
defined by Sir William Bragg, knowledge of 
materials, imagination, technical skill, persever¬ 
ance, Jove of the work itself, sympathy with the 
use that is to be made of it, and with the user. 
Thus defined, craftsmanship is identical with 
citizenship at its best, an identity so aptly em¬ 
phasised in the address : “ The craftsmanship of 
a nation is its very life . . . the state of a nation’s 
craftsmanship is an index of its national health,” 
It should be the high purpose of a community to 
conserve its craftsmanship by encouraging the 
progressive modification of traditional crafts and 
the creation of now ones, and strive by all means 
at its command for the preservation against the 
onslaught of mass production, of beauty in its 
utilities. The contentment of tile user is probably 
less important than the satisfaction of the maker. 

There is a tendency on the part of some people 
to attribute all the ugliness of present-day life to 
the advance of science and invention, to regard 
every fresh application of the genius of man with 
misgiving as adding to the complexity—and per¬ 
plexity—of existence. The progressive elimination 
of starvation, famine, pestilence, the satisfaction 
of the growing needs of rapidly increasing numbers 
of people, coupled with their increased leisure and 
ministration to that leisure, the enlargement of 
man’s intellectual horizon, all of which have been 
made possible by the new crafts called into being 
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by science, are discounted by these regretful 
obscurantists. It is well for them to be reminded 
that science can rediscover for mankind most of 
the beauties of the past, can enable the skill of 
bygone craftsmen to bo regained and even sur¬ 
passed, at the same time providing man with new 
outlets for the exercise of his imagination, instinct 
for adventure, love of beauty, and technical skill. 

We are at present, and have been for a century, 
passing through a transitional stage, the difficulties 
of transition heightened by the inability or un¬ 
willingness of society to adjust its social, political, 
and economic institutions, and its outlook gener¬ 
ally, to meet without catastrophic shock the suc¬ 
cessive impacts of science on life. We are still far 
from achieving understanding of the environment 
which science has created. 

Our outlook on craftsmanship is still essentially 
conservative. We still incline to regard it in its 
application to time-honoured occupations, forgetful 
of the fact that, in most of these, modern methods 
of production no longer provide scope for the 
exercise of much creative imagination on the part 
of the workers engaged in them, that the real 
craftsman in mass production is the individual 
who creates the machine, and not the operator, 
that in few of the old crafts has the individual 
craftsman survived, or if he has survived, his 
survival is an anachronism. Sentimental regrets 
for the passing of the single-handed craftsman 
in the production of utilities are vain. Modern 
craftsmanship in industry is the outcome of 
association, in which many minds and “ many 
hands working in an alliance w r hich is often un¬ 
conscious, are employed in bringing a product to 
its finished form.” It is true that the machine- 
made product may not always attain the same 
perfection as the product of the skilled individual 
craftsman, but the remedy is to be found in a more 
perfect machine—^mastery over new means of 
production rather than dependence on the old. As 
8ir William Bragg says : “ Let us try in all possible 
ways to mend its hardships, but in all honesty let 
us recognise that we live on modern craftsmanship 
in its modern form.” 

To us as a nation of craftsmen there are dis¬ 
advantages attached tb the perfection of the 
machine. Usually, the more perfect it is, the less 
intelligence is needed for its operation. The trans¬ 
ference of a skilled machine to another country is 
a simpler matter than the transference of skilled 
craftsmen, and may lead to the partial transference 
of an industry to other countries where labour is 
cheaper, markets just as accessible, and the raw 
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materials of manufacture nearer at hand. The 
cotton industry is a case in point. Again, the 
invention of a machine for mass production may 
result in large numbers of skilled workers being 
suddenly cut off from their customary means of 
livelihood, with consequent loss of individual skill. 
For the first, it is no remedy to reduce the standard 
of living of the operatives, say, of Lancashire, to 
that of Indian or Chinese operatives. There 
should be no room among an educated community 
for productive processes calling for little intelligence 
in their working. 

The remedy for the first, as for the second, 
situation is to be found in the full utilisation of 
the skill of the displaced operatives on new pro¬ 
cesses, new machines, and in entirely new industries. 
It is true this postulates a new orientation of outlook 
in industry for employers and employed, but the 
nation should profit by it : the old static concep¬ 
tions of industry and industrial relationships have 
stood too long in the way of their rationalisation. 

The eloquent tribute which Sir William Bragg 
paid to the qualities characterising our craftsmen, 
not the least important of which are pride in their 
work and their adaptability to changing conditions, 
was well deserved. The obstacle to industrial 
progress is to be found not among them but in 
out-worn policy, the incapacity of those who shape 
it to do more than frame panic measures for the 
protection of threatened industries, instead of con¬ 
centrating upon those which, by putting the 
greatest strain upon our resources of knowledge, 
ingenuity, and skill, quicken the national intelli¬ 
gence, and thereby enable us to stand pre-eminent 
by virtue of our capacity to assimilate and apply 
scientific knowledge, new ideas, new processes, and 
to devise new machines. “ The most active of our 
modern industries are those which are founded on 
recent scientific research.” The only hope for 
older industries to gain their former position in the 
world is for their leaders to encourage and to look 
to scientific research for salvation and to comply 
with its precepts, even if this involves the ruthless 
scrapping of antiquated plant and the adoption of 
entirely new methods of production. 

Not less important than the change from single- 
handed to associative craftsmanship which science 
has effected, and the consequent changes which 
this has involved in industrial organisation, is the 
introduction of a new factor in industry, namely, 
university-trained scientific research workers. The 
social and political significance of this introduction 
of scientific workers into industry is apt to be 
disregarded, so that it is particularly pleasing to 
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find that Sir William Bragg’s address deals with 
the influence which they can be expected to exert, 
not merely by bringing scientific knowledge and 
infusing a scientific spirit into craftsmanship, but 
also, what is of even greater importance, by 
bridging that dangerous gulf which has been ever 
widening between so-called capital and labour. 
“ They can speak with the employer as men also 
trained in university and college, exchanging 
thought with ease and accuracy, and at the same 
time they are fellow-workers with those in the 
shops, and can bring back there some of the interest 
and enthusiasm which springs from the under¬ 
standing of purposes and methods.” By bringing 
the interest and outlook of scientific inqifiry into 
touch with both employer and employed, they may 
prove to be the flux that will make them run 
together. 

It is not a polite exaggeration to assert that the 
country should be grateful to Sir William Bragg, 
not only for choosing for his presidential address a 
subject which exercises so many minds to-day, but 
also for the way in which he has raised it above 
the level of the factious controversy, and for the 
hope which it inspires. The feat is the more 
remarkable because he shirks none of the issues 
involved. Fortunately, the attitude of the press 
towards the British Association meeting ensures 
the dissemination of his views among millions of 
our countrymen. 


Stientific Calvinism. 

William Bateson, F.R.S., Naturalist: his Essays 
and Addresses ; together with a Short Account of 
his Life . By Beatrice Bateson. Pp. ix + 473 + 4 
plates. (Cambridge : At the University Press, 
1928.) 21a. net. 

HE book before us falls into three parts. The 
memoir is followed by twenty-two essays, 
which for various reasons are not to be included 
in Bateson’s collected scientific papers. Some of 
these, such as the lecture to the Royal Horticultural 
Society, which contains the first English account of 
Mendelism, are mainly of interest from the his¬ 
torical point of view, as illustrating the growth of 
the science of genetics, and of Bateson’s own 
ideas. Others, in particular his Herbert Spencer 
lecture on " Biologioal Fact and the Structure of 
Society,” contain his views on social problems. 

The memoir shows us a man who must have 
impressed his contemporaries even had he never 
made any serious contributions to knowledge. He- 
formed definite opinions on a number of subjects, 
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from the Sistine Madonna and compulsory Greek 
to nationalism and natural selection. But the 
processes by whioh he arrived at them make it 
clear that he was one of those radically abnormal 
phenomena, men who think for themselves. 
Hence, the life and letters are worth reading, not 
only by those who knew Bateson himself, or wish 
to follow the history of genetics, but also by all who 
desire to study the workings of a certain type of 
scientific mind. Even in his scientific writings, 
and still more markedly in his correspondence, 
Bateson was never afraid of ‘ thinking aloud.’ 
Some of his ideas have not found any application, 
some perhaps never will, but others may yet be 
developed. In particular, no biologist who is 
interested in the problem of periodic structure, 
whether it be the segmentation of an arthropod or 
the striping of a zebra, can afford to neglect his 
point of view on this subject. 

Bateson w T as of course in advance of his time with 
regard both to teaching and research. His applica¬ 
tions for the chairs of zoology at Oxford and Cam¬ 
bridge (neither successful) contain programmes of 
study which are to some extent being adopted at 
the present time. He had the utmost difficulty in 
obtaining any facilities for research in genetics, and 
w f as only able to carry on at a critical period by 
means of private benefactions. Even Nature on 
more than one occasion refused him publication ! 
If we are to measure his success by the im¬ 
pression which he made on his compatriots, 
Bateson was a failure. In spite of the fact that the 
British Empire produces more animal and vegetable 
products than any other state, it boasts of exactly 
two professors of genetics at the present day, 
and the geneticists of the U.S.A. and U.S.S.R. 
are undertaking programmes of rosearch beyond 
the resources of any British institution, programmes 
in which Bateson’s personal influence can often be 
traced. 

The first two of the addresses show how Bateson 
came to take up Mendelism. In 1899 he was 
speaking to the Royal Horticultural Society from 
his own experience on the effects of crossing various 
types of plants and poultry. He pointed out the 
universal occurrence of discontinuous variation as 
the result of such crossing, and described a case of 
what is now called dominance. In 1900 ho was 
to read another paper to the same Society on 
“ Problems of Heredity as a Subject for Horti¬ 
cultural Investigation.” In the train to London 
he first read Mendel’s paper on inheritance in peas. 
So completely did it fit in with his own experience 
and deductions that he incorporated an account of 
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it into bis lecture, which is reproduced in the present 
volume. 

In a number of other papers, including the famous 
1914 presidential addresses to the British Associa¬ 
tion in Australia, and an unpublished lecture on 
“ Gamete and Zygote,” we can follow the develop¬ 
ment of his genetical ideas. But to the reviewer 
at least, the most interesting essays in the book are 
those in which he allowed himself to apply his 
biological ideas to human problems. For he had 
little sympathy for any but a scientific approach. 
“ Religion, politics and law he mistrusted and dis¬ 
liked ; to him they seemed systems of cumbersome 
intrigue menacing human progress and content.” 
He regarded democracy as based on a fallacy, and 
socialism as probably impracticable, but he hoped 
for the coming of a world state and considered the 
present social order to be both evil and unstable. 
So very few of us are likely to find support in his 
writings for our own political views. 

The foundation of Bateson’s social philosophy 
was the innate inequality of man. A Scottish 
soldier, who heard one of his lectures during the 
War, said, “ Sir, what ye’re telling us is nothing but 
Scientific Calvinism,” and he had considered the 
possibility of publishing some of these essays under 
that title. But he did not, like Calvin and many 
eugenists to-day, regard a large section of the 
human race as damnable. He could not sym¬ 
pathise with Galton’s condemnation of ‘ Bohemian ' 
habits ingrained in the nature of certain men. He 
was inclined to believe that susceptibility to tuber¬ 
culosis and insanity might be associated with 
genius, and, therefore, hesitated as to whether suoh 
conditions should be discouraged, though he had of 
course no doubt that the feeble-minded should be 
segregated. On the whole, he welcomed human 
diversity in the spirit of the fancier or the drama¬ 
tist, and he based his social philosophy on its 
recognition. 

When politicians have learnt the elements of 
biology, which, as Bateson realised, is likely to occur 
elsewhere before it takes place in Britain, they will 
attempt to put into practice some of the ideas 
adumbrated in “ Biological Fact and the Structure 
of Society.” They are beginning to realise the 
evils of an increasing population, and of a criminal 
law based on the theory that crime calls for punish¬ 
ment rather than treatment. But many of them 
still hold to the view that equality of opportunity 
and universal education will lead to equality in 
other respects, rather than to an intenser social 
stratification. Bateson's ideal State was stratified, 
but stratified on grounds of innate differences rather 
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than of ancestry or wealth. Similarly, he deprecated 
a general code of morals for so polymorphic a species 
as man, and looked to science for salvation from 
such codes. " Science knows nothing of sin save 
by its evil consequence. . . . As science strengthens 
our hold on nature, more and more will men be able 
to annul the evil consequences of sin. Little by 
little the law will lapse into oblivion, and the sins 
which it created will be sins no more.” 

In order that the rulers of the country should be 
at least aware of the scientific view, he was deeply 
interested in any reforms in the educational system 
which might achieve that end. He was not very 
sanguine as to its possibility, and he defended the 
classics to the last. But he regarded biology and 
geography as the proper approaches to physios and 
chemistry, and the reading of ancient authors with 
a translation as the proper approach to grammar. 
Hence the present type of soientifio teaching current 
in schools was as little to his liking as that of classics. 
The reviewer at least can sympathise with his plea 
that much school laboratory work too often con¬ 
sists of slavishly verifying what has already been 
verified repeatedly, and that a few lessons in the use 
of indexes and books of reference would be far more 
valuable. 

Characteristically enough, the book ends with a 
list of controversies in which Bateson was engaged. 
His views on most topics were controversial, and 
for that reason no one can read his essays without 
being stimulated, for it would, we think, be im¬ 
possible to find anyone who agreed with him on all 
points. Nor would he, with his love of human 
diversity, have expected such agreement. He was 
often pessimistic of the immediate future, and some 
of his opinions are perhaps unlikely to stand the 
test of time, but the premises from which they were 
deduced are those with whioh the majority of 
scientific men would agree, though few oould 
express them so well. 

” The one reasonable aim of man is that life shall 
be made os happy as it can be made, with as much 
as possible of joy, and as little as possible of pain. 
There is only one way of attaining that aim ; the 
pursuit of natural knowledge. We are all oitiaens 
of one little planet. We are, as it were, a ship's 
company marooned on an unknown and mysterious 
island. There is no time to quarrel about our 
origins. We have food to find and shelter to pre¬ 
pare. Of what that island may provide for our 
comfort we know still very little. Let us in peace 
explore the place. It is full of wonderful things, 
and for aught we know we may yet find the elixir 
of life” J. B. 8.E 
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The Scientific Study of Populations. 

(1) The Human Habitat. By Ellsworth Huntington. 
(Library of Modem Sciences.) Pp. xii + 293 + 27 
plates. (London: Chapman and Hall, Ltd., 
1928.) 15*. net. 

(2) The Builders of America. By Ellsworth Hunting- 
ton and Leon F. Whitney. Pp. xv+308+4 
plates. (London: Chapman and Hall, Ltd., 
1928.) 16*. net. 

(3) Human Migration and> the Future ; a Study of 
the Causes, Effects, and Control of Emigration. By 
Prof. J. W. Gregory. Pp, 218 +4 plates. (Lon¬ 
don : Seeley, Service and Co., Ltd., 1928.) 
12*. &d. net. 

R. HUNTINGTON and Prof. Gregory have no 
little in common. They are both men of 
science, one a geographer and the other a geologist. 
They have travelled widely ; they are profoundly 
interested in broad human problems, and are not 
afraid to go outside the narrow range of technical 
studies, and upon the basis of their knowledge and 
experience to discuss social and political questions 
of the day. In so doing they have sometimes ex¬ 
posed themselves to criticism, but we may be 
grateful to them, since in general it is more to be 
desired that men of science should attempt to 
draw wide lessons from the results of their research 
than that those without scientific training should 
do so. 

(1) In “ The Human Habitat,” Dr. Huntington 
returns to a favourite theme—the influence of 
climate upon the course of civilisation. He is, as 
always, interesting and stimulating. He adds little 
to the scientific foundation, but he works out his 
views in new and ingenious ways. The cautious 
reader, while ready to admit that there is no doubt 
something, and possibly much, in the theory, will 
probably remark upon the slender amount of evid¬ 
ence at present available in support of the two 
fundamental notions. These are that all races 
exhibit maximum activity in a certain climate 
characterised by frequent variations of temperature 
and humidity within fairly narrow limits, and 
that the zone exhibiting this climate has shifted. 
The latter conception is necessary to explain the 
fact that the earlier civilisations arose in lati¬ 
tudes where the more progressive peoples no longer 
dwell. 

Dr. Huntington shows some signs of yielding to 
the temptation to leave the troublesome task of 
testing these foundations by further research, and 
to devote himself to the pleasant pastime of specu¬ 
lating about the course of civilisation on the aesump- 
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tion that they are true. This tendency to push 
speculation beyond limits that are profitable is 
evident when he brings in biological selection as an 
adjunct to the theory. He speaks of famines in 
China, and assumes that the sequence of events is 
as follows. The inhabitants of the stricken dis¬ 
trict leave it. Later, the j>oorest and least efficient 
return. Not all the competent return, because many 
of them will have found occupations in towns. 
Therefore the inhabitants of the district are less 
well endowed biologically after than before the 
famine. 

There seems to be no evidence whatever that this 
does in fact happen. It would appear to be quite 
as reasonable to suppose that the more competent 
and fearless would tend to return, and that the 
population would be better rather than worse as a 
result. What is required is more support for the 
fundamental conceptions and well-attested evid¬ 
ence as to what does take place, whether in regard 
to mental and physical activities in different lati¬ 
tudes or in regard to the working of selection in 
various circumstances. 

(2) It would seem that Mr. Whitney had pre¬ 
pared a draft of a popular book cm eugenics when 
he had the good fortune to persuade Dr. Huntington 
to collaborate, with the result that they produced 
a work that no one interested in the subject can 
neglect. The book (Ioch not begin in a promising 
fashion. Certain assumptions commonly made by 
writers on eugenics which can be severely criticised 
are uncritically accepted. Later, however, the 
results of original studies of the American “ Who’s 
Who ” and of the records of college students are 
given, which are of no little interest. Unfortun¬ 
ately, the data are not presented in full, and the 
methods employed in their treatment are not ade¬ 
quately explained. Therefore it is impossible to 
arrive at any definite opinion as to the importance 
to attribute to them. 

Nevertheless, many 6f the results which the 
authors claim to have reached are very suggestive. 
Thus they state that, among the men who have 
reached a standing admitting them to " Who’s 
Who,” those with the best education leave most 
descendants, whereas among the women the posi¬ 
tion is the contrary. The result for men is un¬ 
expected. They find a considerably higher fertility 
among ministers of denominations where a system 
of family endowment has long been in vogue than 
among ministers of other denominations. Still 
more interesting is the evidence that within any 
group of those following a profession or calling, it 
is the most valuable who have the largest families. 

< k! 
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They believe this to be well substantiated, and to 
be a favourable aspect of the differential birth-rate. 
The differential birth-rate may work adversely 
as between social classes, but favourably within 
social classes* It is a pity that the evidenoe for 
these and other interesting results is not given more 
fully. 

(3) Prof. Gregory has followed up his study of 
racial problems by a survey of migration. His 
work is distinguished by scientific detachment, 
which does not, however, prevent him from seeing 
the human aspect of the problem. He may be said 
to have a world outlook. He does not emphasise 
either emigration or immigration at the expense of 
the other. It would be possible to debate his views 
on many of the issues raised. His attitude in regard 
to the relation botween over-population and un¬ 
employment in Great Britain might be severely 
criticised. His estimate of two and a quarter 
million surplus population seems quite arbitrary. 
But the value of the book does not lie in its 
contributions to specific issues. It is valuable 
because it is a serious attempt to take into account 
the geographical, biological, and economic considera¬ 
tions which are relevant to a problem which may 
well prove to be the next test of the world s capacity 
for statesmanship. 

There is no country which is not interested in this 
matter from one aspect or another. Already the 
encouragement given by some countries to move¬ 
ment, and the restrictions placed by other countries 
upon movement, whether inwards or outwards, are 
potential causes of serious international friction. 
The future alone can tell whether the nations of the 
world can rise above narrow and selfish considera¬ 
tions and show some regard for the general welfare. 
They will only do so if their leaders learn to adopt 
Prof. Gregory’s attitude, whether or not they adopt 
his conclusions. A. M. C.-S. 


The Milky Way. 

A Photographic Atlas of Selected Regions of the 
Milky Way. By Prof. Edward Emerson Bar¬ 
nard. Edited by Edwin B. Frost and Mary 
R. Calvert. Part 1 : Photographs and De¬ 
scriptions. Pp. vi +134 + 53 plates. Part 2: 
Charts and Tables. Pp. iv + 52 + 60 tables + 60 
charts. (Washington, D.C.: Carnegie Institu¬ 
tion, 1927.) 

rriHIS beautiful atlas oontains fifty photographs 
-L of Milky Way regions taken by Prof. E. E. 

Barnard with the Bruce telescope of the Yerkes 

Observatory about twenty years ago. A grant 
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for its publication was made by the Carnegie 
Institution of Washington so long ago as 1907, 
and the delay in its appearance is due to Barnard 
being for some years after that date engaged on 
the reproduction of his earlier photographs of the 
Milky Way and of Comets, which form Vol. U of 
the Publications of th& Lick Observatory ; and to 
the fact that with such a devoted and assiduous 
observer the making of observations always had 
prior claim to the publication of results. That 
such was so is indeed fortunate for astronomy, as 
there have been very few observers so skilful as 
he, and what little has been lost owing to late¬ 
ness in publication is a small price to pay for 
the continuation of his observational work. Thus 
the great observer died five years before the 
publication of this atlas, and it appears ably 
edited by Prof. Edwin B. Frost and Miss R. 
Calvert, the latter of whom assisted Prof. Barnard 
with it during his lifetime. Most of the details 
of the form of publication had been settled, and 
the descriptions of the fields written, bv Barnard 
himself. 

Many of the regions are the same as those which 
Barnard had already photographed at the Lick 
Observatory, and appear in the volume referred to 
above. A comparison at once shows the superiority 
both of the Bruce telescope over the Willard lens 
and of the direct method of reproduction employed 
in the atlas under review over the collotype in 
the Lick volume. The Bruce telescope has two 
photographic lenses of the doublet type of 10 in, 
and in. aperture. It belongs to, and is normally 
stationed at, the Yerkes Observatory, but forty of 
the fifty photographs reproduced in the “ Atlas " 
were made during the spring and summer months 
of 1906, when Barnard transported the tele¬ 
scope to Mount Wilson to take advantage of 
the dearer atmosphere and lower latitude. It is 
not stated whioh lens was employed for the 
photographs reproduced, but presumably it was 
in most cases the 10-inoh. The definition is 
excellent over a field of seven or eight degrees 
in diameter. 

Over the ever difficult question of how best to 
reproduce the delicate detail of celestial photo¬ 
graphs, Barnard spent considerable time. He 
was not satisfied with the uniformity of the 
collotype process, and finally decided on direct 
photographic prints from negative copies of the 
originals, in the hope that with sufficient pre¬ 
cautions in the photographic processes the prints 
would be reasonably permanent. The result is 
a volume of photographs which for beauty and 
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faithfulness in the delineation of detail far sur¬ 
passes anything of its kind that has yet been 
produced. 

The u Atlas ” contains photographs of 4 selected * 
regions of the Milky Way, and the great majority 
of these are naturally clustered round galactic 
longitude 330°, the portion of the galaxy most 
rich in interest, in the constellations of Ophiuchus, 
Soorpius, and Sagittarius. Opposite each photo¬ 
graph is a detailed description of the field ; and in 
the companion volume there is for each field a 
ohart in which are shown the B.D. stars and 
principal nebulae, clusters and dark markings, and 
an accompanying table giving the positions of 
these objects and other details. It is a little 
unfortunate that the positions are referred to such 
an obsolete epoch as 1875. The division, however, 
into two volumes, enabling photograph, descrip¬ 
tion, chart, and table to be consulted simultane¬ 
ously, is an immense convenience. It is futile to 
attempt to describe the photographs ; sufficp it 
to say that the dark markings in all their gradation 
of intensity and intricacy of outline are most 
faithfully reproduced. The lack of uniformity in 
the blackness in these photographs of many of the 
dark markings at once suggests their true cause ; 
that they are obscuring clouds and not holes, as 
was at first thought. To Barnard we owe most 
of our knowledge of these markings, and it is 
therefore appropriate that there should be included 
in this volume a “ Catalogue of 349 Dark Objects 
in the Sky.” The first part of this list was pub¬ 
lished by Barnard several years ago, and the greater 
part of the remaining objects were selected by him 
personally. 

There remains to be mentioned the introduction. 
This appears in the first person as from the pen of 
Barnard himself, it having been compiled from 
notes that he put down for this purpose over a 
period of ten or more years, and from extracts 
from his published papers. It contains a descrip¬ 
tion of the Bruce telescope, some general remarks 
on the Milky Way, in particular on its naked-eye 
aspect, and notes on the preparation of the “ Atlas.” 
It ends with a useful bibliography of Barnard’s 
papers on oognate subjects. 

Everyone connected with the production of this 
“ Atlas " is to be congratulated. It is a delight 
to behold and to handle, and forms a fitting 
memorial to the great observer who planned it. 
A glance at the striking portrait forming the 
frontispiece will suggest why anything less noble 
would have been inadequate. 

H. K.-5* 
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Our Bookshelf. 

Evolution, and the Spirit of Man : being an Indica¬ 
tion of some Paths leading to the Reconquest of 
the ‘ Eternal Values ’ through the Present Know¬ 
ledge of Nature . By Dr. J. Parton Miium. 

Pp. 228. (London : The Epworth Press, 1928.) 
Is . fid. net. 

The subject of this work is “ the significance of 
the evolutionary world view for man himself,” and 
the writer’s endeavour is ” to re-read the facts of 
scientific research in the spheres of biology, 
geology, anthropology, and psychology.” The 
task seems an ambitious one, but it has to be done 
over and over again unless we are to be submerged 
by a continually increasing flood of uncorrelated 
facts. Men of science are often impatient of such 
attempts, partly because they tnemselves are 
interested in particular problems of research, 
partly because the limitations of their own outlook 
are apt to be emphasised in these attempts at a 
synoptic view. Nevertheless, we can imagine a 
student of any of the natural sciences reading this 
book with both interest and enthusiasm. It dis¬ 
plays not only a remarkable acquaintance with 
recent research and theory, but also vigorous powers 
of comprehension, and genuine fertility of specula¬ 
tive resource. The book, in a word, is original and 
will repay careful study. 

It is probable that many readers will find that 
the anthropological sections interest them most. 
Dr. Miium regards man as a mutation, and has no 
belief in any intermediate species such as the brute- 
man, dear to Freudian psychologists and popular 
encyclopaedists. He is disposed to think that the 
rigours of the Great Ice Age effected the provoca¬ 
tive crisis of the origin of our species. Ho does not 
consider that since the Stone Age there has been 
much in the way of increase of natural intellectual 
capacity ; accumulation of knowledge is not the 
same thing. He takes the line adopted by the 
Rivers-Elliot Smith-Perry school, that modern 
savages are degenerates, not, in the true sense, 
primitive men ; and with regard to civilisation, 
he regards it as a cultural tradition (not primarily 
racial) developed by creative individuals, inspired 
by ideas, and overwhelmed from time to time by 
barbarians from without or within. There is an 
especially interesting section upon the relations of 
the pastoral age of culture to the development 
of religion, particularly of Christianity. Religious 
teachers, as well as students of science, would do 
well to read this excellent book. J. C. H. 

The Naron: a Bushman Tribe of the Central 
Kalahari . By D. F. Bleek. (University of 
Cape Town: Publications of the School of 
African Life and Language.) Pp. ix + 07. (Cam¬ 
bridge : At the University Press, 1928.) 6 s. net. 

The School of African Life and Language of the 
University of Cape Town is to be congratulated 
on having attained the dignity of a series of 
publications, even if, owing to scarcity of funds, 
it has been possible to attempt nothing elaborate 




344 NATURE [Septembeb 8,1028 


in form. That, however, is a matter of little 
moment if the standard of quality continues to be 
as high as that attained by the first issue. This 
is a study of the Naron, by Miss D. F. Bleak, 
the lecturer on Bushman languages in the Uni¬ 
versity. 

The Naron are a Bushman tribe of Sandfontein, 
whose language is closely allied to that of the Nam a, 
and clearly differentiated from those of the tribes 
whom Miss Bleek calls the Northern and Southern 
groups, their languages being related but only 
distantly. The investigation was undertaken at 
the request of the Government of the South-West 
Protectorate — an encouraging sign — and the 
material was gathered on two separate visits. It 
was fortunate that Miss Bleek was able to pay a 
second visit, for it was only as her acquaintance 
with the people grew that they became really 
confidential — an essential condition of success. 
It is clear from the analysis of their religious 
beliefs that nothing but an intimate acquaintance, 
such as Miss Bleek attained, could avail to dis¬ 
entangle the elements of their religion. They 
show unmistakable evidence of Hottentot, and 
possibly of Bantu, influence. Miss Bleek herself 
thinks that their oldest religion is a worship of 
the moon. There can be little doubt that this is 
correct. 

A Theory of the Solar System. By Percy John 

Harwood. Parti. Pp* iii + 94. 10a. Part 2. 

Pp.ii+64. 5a. (Brighton: The Author, Endersby, 

Ainsworth Avenue, Ovingdean, 1928.) 

This work is of the type that in some libraries is 
politely classified as ‘ paradoxical science.’ Among 
the author’s special contributions to the theory of 
the solar system is the hypothesis that magnetic 
fields, of the sun, planets, and comets, play a large 
part in determining the motions of these heavenly 
bodies; for example, he concludes that “ a magnetic 
cause rather than gravity underlies precessional 
movement and change of axial inclination ” of the 
earth (p. 66). Again, “ The spheroidal forms of sun 
and planets may he largely due to the magnetic 
‘ globe ’ that helps to hold them together. Maybe 
the oblfttcnees of the forms of Saturn and Jupiter 
is not due entirely to their rapid rotations, but also 
to the oblate form of a magnetic field on which 
their highly vaporized and ionized constituents are 
hung ” (p. 19), Another example of the style may 
be quoted : ” With the idea of the sun as an 
organic unity in view, so that no strong character 
in his nature is separate in itself but derives its 
sustenance from the contributions of service ex¬ 
tended to it by othor members in its body, as they 
likewise depend on it, the sun as magnet may for 
the time being be left, to consider what other 
agencies are operating in this Great Builder of 
energetic forms” (p. 21). The work, like most of its 
class, is the product of earnest and industrious 
labour on a large mass of undigested scientific 
reading, on which imagination has been allowed to 
play, unbridled by any attempt at quantitative 
estimation. The second volume is of a semi- 
metaphysicftl character. 

No. 3071* Von. 122] 


Die Vegetation der Schweiz. Von Prof. Dr. H. Brock - 
mann-Jerosoh. Zweite Lieferung. (Pflanzen- 
geographische Korn mission der Sohweizerisohen 
Naturtorschenden Gesellschaft, Beitrage zur geo- 
botanischen Landesaufnahme, Heft 12.) Pp. 
161-288. (Bern : Hans Huber, 1927.) 9 Schw. 
francs. 

This is the second section of a work to be com¬ 
pleted in four parts. It continues the detailed 
consideration of the environmental factors affecting 
vegetation in Switzerland. The details concerning 
rainfall are completed, and a full account is given 
of snowfall, snow-covering, dew and hoar-frost, 
hail, and lightning as they influence the structure 
and development of plant-life. The factor of 
temperature is introduced, but the account is 
incomplete in this part. A compound graph 
illustrates the alterations in the snow-lines at 
various stations in the Jura and the Alps through¬ 
out the year. An instructive and well-printed 
coloured map indicates the distribution of the 
chief kinds of vegetation and types of human 
exploitation of plant-life in the country. A full 
discussion of the value of this work must be left 
until it is complete. 

Nova Francia : a Description of Acadia , 1606. By 
Marc Lescarbot. Translated by P. Erondelle, 
1609. (The Broadway Travellers, edited by Sir 
E. Denison Ross and Eileen Power.) Pp. xxxi + 
346. (London : George Routledge and Sons, 
Ltd., 1928.) 12*. 6d. net. 

Lsscarbot’s “ Histoirc do la Nouvelle France,” 
published in 1609, was based on a year’s personal 
visit and long business relations, for Lescarbot was 
a lawyer with one of Sieur do Mont’s chief lieu¬ 
tenants at Port Royal. An abridged form of the 
English translation, which did not include the 
whole work, appeared in “ Purchas His Pilgrimes,” 
1625. The translation was reprinted in 1745 in 
the Harleian collection, and again two years later. 
Since then it has not been reissued until the appear¬ 
ance of this volume. The descriptions of the 
Indians and of early French life in Canada are full 
and vivid, and give one of the best pictures existing 
of Acadia in the seventeerith century. The volume 
is a useful addition to the excellent series of old 
travel-books in which it appears. 

Tidal Research: the Adaptation of Sir Isaac Newton's 
Tidal Laws to the Prediction of the Height of High 
Tides ; being an Examination of the Cause of the 
High Tides at Milford Haven , and their Applica¬ 
tion to the Heights of the related High Tides at 
Southampton {1st H.W.) t Liverpool , London Bridge 
( Old Swan Pier), and Southampton {2nd H.W.) ; 
the patient collection of Physical Fads by which 
other Facts are Revealed. By Comdr. John A/ 
Rupert-Jones. Pp, 20. (Southampton: The 
Author, 57 Westwood Hoad, 1928.) 5s. 

The author claims to deduce the height of high 
water at Milford Haven by considering the actual 
distance of the moon from that port, to which end a 
table is provided giving this distance. A comparison 
is made between the calculated and observed heights. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

The Constitution of Zinc. 

That zinc wae a complex element was demon¬ 
strated by Dempster using the method of analysis 
associated with his name. From the curves pub¬ 
lished in 1922, he came to the conclusion that the 
element contained three strong isotopes, 04, 66, 68, 
in descending order of abundance, and one faint one, 
70* A kink in the curves at 67 suggested that this 
mass number was also probably present. Many 
attempts were made to check these conclusions by 
means of the mass-spectrograph, but in no oase could 
the mass lines of zinc be obtained either by the dis¬ 
charge in zinc methyl or by accelerated anode rays. 

Following my recent success with germanium, and 
using the same setting of the discharge tube, I have 
now obtained satisfactory results from zinc methyl 
which are in striking agreement with the conclusions 
of Dempster and disclose two additional components. 
The mass-spectra indicate that zinc consists of seven 
isotopes 64 (a), 06 (e), 66 (6), 07 (d), 68 (c), 09 (g) t 70 (/). 
The {otters in brackets indioate the order of intensity. 
Three of these mass-numbers, 66, 69, 70, aro isobario 
with those of copper, gallium, and germanium 
respectively. F. W. Aston. 

Cavendish Laboratory, 

Cambridge, Aug. 22. 

Corpuscular" Theory. 

G. L. Le Sage, of Geneva, devoted the best part 
of his life to a theory of the mechanism of gravity. 
It appeared in the Transactions of the Berlin Academy 
in 1782. The fullest account of his theory was 
published by Pierre Prevost, as editor, in 1818 
(“ Deux trails de physique m^ohaniaue "). The 
general idea of the theory is that ultramundane 
corpuscles are flying through space in all directions 
witn great velocity ; that they collide with the atoms 
of mundane matter ; and that in consequence they 
issue from the sun or a planet with less velocity than 
that with which they entered it. Thus the atoms 
of the moon are bombarded by corpuscles from all 
directions equally, except that those coining from the 
earth have a smaller velocity and, in consequence, 
the moon is driven towards the earth by the force 
called gravitation. 

This is almost the only mechanical theory that 
oontains the elements essential to a true theory. 
One other theory of gravitation also fulfilling that 
condition is founded upon Prof, Frederick Guthrie's 
experiment on the attraction of a balloon by a 
vibrating tuning-fork. This experiment was extended 
by Bjerknes, theoretically and experimentally, to the 
reactions of vibrating drums in a tank of liquid ; and 
was discussed further by Loren tz. 

On Dec. 18, 1871, Lord Kelvin (then Prof. Sir W. 
Thomson) communicated to the Royal Society of 
Edinburgh a paper u On the Ultramundane Cor¬ 
puscles of Le Sage." The theory advanced by 
Le Sage is there described in great detail. The 
abstra6t of this paper occupies about 13 pp, of the 
Proceedings of the Society. The object of the paper 
was to remove some objections that might be raised 
td the theory of Le Sqge, Lord Kelvin suggested 
also that the energy of translation lost by corpuscles 
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in collision with atoms might be converted into 
vibrations, or vibrations and rotations* In this way 
the excessive rise of temperature in a planet penetrated 
by corpuscles might be reduced. Clerk Maxwell 
criticised this. Much later, however, Sir J. J. 
Thomson expressed the opinion. that the kinetic 
energy might be converted, not into heat but " into 
the energy of a still more penetrating form#>f radiation 
which might escape from the gravitating body 
without heating it." He added : “ It is a very 

interesting result that the machinery which Le Sage 
introduced for the purpose of his theory has a very 
close analogy with things for which now we have 
direct experimental evidence." 

1 was present at the reading of Kelvin's paper in 
1871. I regret that his abstract gives no account of 
the nature of corpuscles and atoms which he then 
described. Atoms were vortex rings, and corpuscles 
were vortices like a serpent, in which the inside is 
ejected at its mouth, passes outside, and enters at 
its tail. 

Some years later Aitken exhibited his remarkable 
experiments on the rigidity of endless chains in rapid 
motion along the tangent to the curve of the chain 
(Phil. Mag., 1876 (?)). It then appeared that the 
vortex filaments in Kelvin's corpuscle would behave 
in the same way ; and that these corpuscles might 
form the basis of a corpuscular theory of fight. 

On Aug. 16, 1878, at the Dublin mooting of the 
British Association, I read a paper on the 44 Mutual 
Action of Vortex Atoms and Ultramundane Cor¬ 
puscles " ( q.v .), wherein I explained the radiation, pro¬ 
pagation and absorption of light. Each corpuscle when 
passing a vibrating atom would have kinks or saw- 
teeth impressed on its surface along its whole length. 
Aitken’s results led me to infer that these saw-teoth 
would remain fixed in position, and would not travel 
along the vortex-filament. While travelling through 
space the toothed corpuscle may encounter an atom 
of the same frequency of vibration as the original 
radiator. In that case the saw-teeth must sot the atom 
into vibration. Thus is radiation and absorption 
explained. 

That paper may perhaps now, fifty years later, be 
useful as a suggestion to present-day workers. That 
paper to the British Association concluded with these 
words : 14 The question naturally arises. Con this 

action bo the keystone to a new theory of light T 
Can the phenomena of reflection, refraction, inter¬ 
ference, diffraction, and polarisation lie explained by 
this kind of action ? In answer to these questions 
it can at present only be said that the germs of a 
complete theory of light do exist in this speculation." 

I did not publish anything more on the subject. 
To-day, however, I will say what was meant by the 
last sentence. Plane Polarisation occurs when the 
corpuscles have saw-teeth only on opposite sides, and 
not all round them. Refraction is more difficult to 
explain. Interference and Diffraction follow, exactly 
as in the wave-theory, if corpuscles flying in all 
directions rob other corpuscles of their saw-teeth and 
carry them on. The saw-teeth form wave-fronts as 
in the wave-theory ; and these can only be propagated 
in a direction perpendicular to tho wave-front. 
Diffraction and interference can then be calculated 
by mathematical formula, which are precisely the 
same as we use in explaining the same phenomena by 
the wave-theory. 

Perhaps these considerations may be of use to-day. 
My reasons for saying this are that they seem to form 
a physical basis for quanta, for Einstein's (1905) 
photoelectric theory, and fpr the heat of stars, and 
also for Eddington's law of the mass-luminosity of 
stars. 
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Quanta. --^The kinks, or saw-teeth, carried of! by a 
corpuscle from a vibrating atom do not penetrate far 
below the surface of the corpuscle, and the feeblest 
radiation from an atom more than fills the capacity 
of the corpuscle. A vast number of corpuscles or 
quanta are required to carry off all the radiation- 
energy of an atom. 

Source of Stellar Heat .—The best that can be done, 
by any hypothesis like those suggested by Kelvin and 
J. J. Thomson, for preventing the superheating of a 
star by the shock of Lo Sage’s gravity-corpuscles, 
leaves a certain residuum of heat due to corpuscular 
collisions. This may solve the present-day astro¬ 
nomical puzzle as to the source of the sun’s heat. 

Mass’luminosity Law ,—If the heat of stars depend 
on collisions with ultramundane corpuscles, a star’s 
temperature would be greater for the more massive 
star, and Eddington’s law might follow. 

Millikan's Hays might actually have been thought 
to be these corpuscles when their existence was first 
demonstrated. The laws that were found to govern 
them, however, do not seem to favour such an 
hypothesis. George Forbes. 

The Shed, Pitlochry. 


The Fine Structure of Wool. 

Experiments were begun some eighteen months 
ago to determine the fine structure of wool by X-ray 
analysis with the object of attempting to explain its 
elastic properties. Some intimation of the earlier 
results was given at the discussion on the properties 
of colloids at the Leeds meeting of the British Associa¬ 
tion in 1927. The experiments have now reaohed 
the stage where it seems possible to draw some 
important conclusions. 

The wool chosen in the first instance was a Cots- 
wold w6ol purified by extraction with alcohol and 
ether in succession in a Soxhlet apparatus after pre¬ 
liminary soap scouring. The source of X-rays was 
a modified form of Owen’s design with an iron anti- 
cathode. By means of a special continuous wat er - 
oooling device for both ends, the tube could be kept 
running continuously all day from a transformer. 
Since a fibre diagram was to be expected, the 4 mono¬ 
chromatic pinhole 1 method was used, a bundle of 
fibres being arranged as nearly parallel as possible 
and at right angles to the pencil of rays. 

Precautions were taken to avoid effects due to the 
rays striking the edges of the last pinhole, and were 
checked by blank tests. After some 200 milliampere- 
hours’ exposure, the Cotswold wool, unstretched and 
dry, g&ve a very definite ‘ fibre * pattern, which is 
shown in Fig. 1. The features of this pattern are 
the two equatorial spots giving a spacing of 10*3 A., 
the two sharp polar arcs giving a mean spacing of 
5* 15 A., and the two less-defined equatorial arcs giving 
a spacing of 4-46 A. (mean). Analysis of this fibre 
diagram by the method suggested by Polanyi shows 
that the equatorial spots are caused by planes parallel 
to the fibre axis, the polar arcs by planes the normals 
of which lie witliin a cone of half-angle 17° about the 
fibre axis, and the equatorial arcs, which are nearly 
semicircles, by planes orientated almost at random. 

Microscopic examination of the cells of wool fibres 
has shown that the cells consist of a cell-wall, within 
which are a number of fl brill a*, probably attached to 
the walls and to each other. Considering these facts 
with the X-ray fibre diagram, we suppose that the 
cell-walls are responsible for the equatorial spots, and 
the fibril!® for the arcs. If this interpretation is 
correct, it means that the cell is of elongated spindle 
shape with its long axis along the fibre and its walls 
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put down in layers of 10*3 A, spacing. The sharpness 
of the equatorial spots suggests that the wall is many 
molecules thick. 

The longest fibrillse, on this interpretation, are 
arranged in a cone of half-angle 17° (with the fibre- 
axis) connected by the shorter cross fibrill®. Thus 
the polar arcs would be produoed by the spacing along 
the fibrillin, and the equatorial arcs by the side 
spacing. The sharpness of the polar arcs and the 
width of the side arcs indicate that the fibrillae are 
many molecules long but only a few molecules thiok. 

There is not the Bpace here to enter fully into the 
arguments for the preceding interpretation of the 
fibre diagram. One notable piece of evidence is 
furnished by photographs of wool stretched 30 per 
cent of its length. In this photograph the side arcs 
have sharp arcs superimposed on them, which would 
correspond to a lining-up of the fibrillee and a conspir¬ 
ing of the lateral planes. Again, a photograph of the 
same wool stretched 30 per cent of its length in an 
atmosphere saturated with water vapour shows a 
broadening and decrease of definition in both the 
polar and equatorial arcs. It is known from studies 
of the stress-strain relationships of wool fibres that, 
under such conditions, the fibrill® suffer plastio flow. 



Fig. i. 


One other interesting feature of the photograph of 
dry unstretched wool is that there is no sign of a 
‘ liquid * ring such as one would expect to be given 
by a gelatinous cell oontent—unless one attributes 
the long and broad equatorial arcs to a gelatinous 
cell oontent. In this case, the sharper side arcs 
produced by stretching would indicate a molecular 
orientation of this medium, a smectic state caused by 
stretching. 

Carefully purified merino wool has also been photo¬ 
graphed in the dry unstretched state and, again, a 
definite fibre pattern was obtained. This is similar 
but not identical with that for Cotswold wool. The 
two polar arcs ore more or less isolated on a fainter 
scattered background. The aide arcs cannot be 
discerned and the equatorial inner spots emerge only 
as slight thickenings on a heavy continuous circle 
contiguous with the central spot. Both the simi¬ 
larities and the differences ore important. The 
spacing given by the polar arcs is exactly the same as 
in the case of Cotswold wool, indicating that the 
actual material of the fibrillee is the same in the two 
cases. Differences in the elastic and other properties 
of the two wools are probably due to variations in the 
arrangement and relative amounts of cell-wall and 
fibrill#. As regards arrangement in the case of 
merino wool, the pattern is accounted for by sup¬ 
posing the oell-waus to be thinner and more nearly 
spherical in shape than with Cotswold wool, the 
fibrill® being arranged in a narrow cone along the 
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fibre axis, and. to be so few molecules thiok as to give 
no side arcs. The absence of side arcs in this case 
is an argument against attributing their presence in 
the case of CotswoTd wool to a gelatinous cell content. 

Fuller details of the work and the remaining photo¬ 
graphs will be published elsewhere. The examination 
of other wools is in progress. 

J. Ewxes. 

J. B. Sfkakman. 

The University, 

Leeds. 


Condensible Gas Modifications formed under the 
Influence of Electrodeless Discharges. 

When a liquid air trap is maintained in a gas subject 
to an electrodeless discharge, condensible products 
are frequently formed, ana these are often recon¬ 
densible over long periods. With hydrogen, oxygen, 
nitrogen, in well baked-out apparatus such products 
are formed. They have been variously attributed to 
atomic modifications, ozone, active nitrogen, and the 
like. Doubtless such modifications may be formed and 
be condensed in the liquid air traps, but in cases where 
repeated reoondensations can be effected, such hypo¬ 
theses cannot be readily adopted. So far as I know, 
no attempt has been made to find out whether these 
products are not simply water, 11 carbon dioxide, or 
oxides of nitrogen. The lack of such an attempt arises 
ftpP^ently from the fact that in a discharge in pure 
hydrogen there is no obvious source of oxygen, and 
so on. 

I have recently investigated electrodeloss discharges 
in the common gases, using a seven-metre wave 
oscillator (for method see, e.g. f J. and W. Taylor, Proc. 
Camb. PhiL Soc. f 24, 2, 259; 1928). Standard 
spectrograms of discharges in hydrogen, oxygen, 
nitrogen, carbon dioxide, water, and air were taken 
(pressures 2 mm. downwards), both with (where pos¬ 
sible) and without liquid air traps on the apparatus. 

The ‘ clean up * effects were then investigated both 
with 4 cold * electrodeless discharges and with such 
discharges as those described in a previous letter 
(Natobe, May 5, 708 ; 1928), in which electrolytic 
currents were maintained, by suitable means,, across 
the glass walls of the discharge vessel. In hydrogen, 
as 4 clean up* occurred, a oondensible product was 
formed when a liquid air trap was included in the 
apparatus. This product was of long life and capable 
of repeated reoondensations. Moreover, its volume 
was approximately the same as that of the hydrogen 
that had been 4 cleaned up.’ In order to examine the 
product that had been condensed out, the whole 
apparatus was evacuated whilst the liquid air traps 
were still functioning. The liquid air was removed 
after the apparatus had been evacuated and dosed, 
and the spectrogram of the condensible product itself 
was then obtained. 

On again putting on the liquid air, it was found that 
part of the gas content was now not oondensible, but 
became condensible after continued discharge. Its 
spectrogram was taken. In all oases the spectrogram 
of the oondensible product was identical with the 
standard spectrogram for water at low pressure (in 
both cases the carbon dioxide bands were in evidence), 
and the spectrogram of the part of the gas that was 
not r©oondensible after running the discharge was 
identical with the non-oondensible product formed 
after naming a discharge in water vapour, and further, 
both of these latter were almost identical with that 
given by hvdrogen. There can remain little doubt, 
then, but that the oondensible product formed from 
hydrogen is water which partially breaks up to form 
hplstsgen and oxygen under the influence of the dis¬ 
charge when there is no liquid air trap in the apparatus. 
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With oxygen a oondensible product was formed, and 
this product yielded an exactly similar spectrogram to 
that obtained from a discharge in carbon dioxide 
(sometimes there were also weak hydrogen lines in 
the spectrum, but there was no evidence that any 
considerable portion of the condensible product was 
water). 

The amounts of gas disappearing in these experi¬ 
ments, especially where eleotrolytio currents were 
passed through the glass, were considerable, being as 
much as 0*7 c.c. of gas at N.T.P. in certain oases, 
consequently, it is at once obvious that any products 
formed in minute quantity are not detectable. 

The question arises as to the origin of the water 
and carbon dioxide. In a previous letter floe, cit.) I 
have described results on the disappearance of gas 
under the action of an electric current passing through 
the glass walls of the containing vessel, and shown 
that laws similar to Faraday's Laws of Electrolysis 
are valid. Further work has confirmed the result 
that the quantity of gas disappearing is directly pro¬ 
portional to the electrical quantity that has traversed 
the walk. The number of atoms disappearing peT 
electronic charge is, however, variable according to 
conditions. For example, at the beginning of a run 
with hydrogen, H a disappeared for every electronic 
charge transferred in many cases, but with continued 
running, H disappeared for every electronic charge 
transferred. 

The results show that glass must be regarded as an 
electrolyte and the gas disappearance under the action 
of the discharge is consequently due to the chemical 
interaction of the gaseous ions with the electrolytic 
products and ions of the glass. In the simplest picture 
glass is to be regarded as a solution containing 
Na a SiO a as eleotrolyte. For every two electronic 
charges transferred across the glass 2Na is liberated at 
the oathodo. The Si0 8 radical at the anode breaks 
down into SiO, and O, which unites in the case of 
hydrogen discharges with one hydrogen molecule to 
form one molecule of water. 

This simple picture may represent some of the facts, 
but it does not explain, for examplo, why under 
certain conditions H a disappears for every electronic 
charge, and why oxygon disappears even more readily 
than hydrogen. We must consider then that glass is 
a complex electrolytic solution probably containing 
peroxides (until they are reduced by continued dis¬ 
charge with hydrogen), and certainly containing com¬ 
pounds of oarbon which produoe chemical reactions 
with the gas ions impinging against, the glass surface. 

It must also be borne in mind that condensible 
products are formed when a liquid air trap is on the 
apparatus, but gas 1 clean up * occurs also when there 
is no liquid air trap, when the products must be 
retained in the glass structure or absorbed in the walls. 

James Taylob. 

Newcastle-upon-Tyne, 

Aug. 6. 


New Type of Interference Fringes. 

If a pair of optically flat plates, making a wedge 
angle of a few seconds, be placed in the beam from a 
collimator with a cross slit (to obtain effectively a 
point source) and the eye be placed at the focal 
plane of the telescope objective (without eyepiece), 
straight fringes are seen which are localised at the 
plates. Essentially they are the fringes observed 
by Fizeau, who used a back reflection method. 

When the plates are half Quivered, the compara¬ 
tively broad and feeble transmission fringes now 
become very narrow and clear, the multiple reflection 
in the silver films producing the same sharpening 
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effeot here as it does on the Haidinger fringes in the 
Fabry-Perot interferometer. This is somewhat 
surprising. With Fabry-Perot rings the plates have 
to be exactly parallel, so that the wave-fronts from 
successive reflections remain parallel ; in this instance 
the successive wave fronts are rotated by an amount 
equal to twice the wedge angle. The latter, however, 
is so small that oven thirty or more such deviations 
are in aggregate less than the smallest angle resolvable 
by the eye. 

With silver films of about 40 mm thickness, and a 
spacing of about 1 mm. between the plates (so that 
any lack of homogeneity of the source should not 
enter) a bright fringe, using a monochromatic red 
source, seems to occupy less than a twentieth of the 
distance between consecutive fringes, the fraction 
increasing to about an eighth in the violet. 

These fringes can be used to test the parallelism 
of a plate (e.g. Lummer-Gehroke) or of the Fabry- 
Perot mirrors themselves, to a far higher degree of 
accuracy than is possible with the usual Fizeau 
fringes. Considering the latter example, as the 
adjustment for parallelism proceeds, the bands 
spread out. If it can be arranged that on© bright 
band should cover the whole field of view, it means 
that with a monochromatic red source, a lack of 
parallelism or a local defect amounting to about 
± A/40 in path difference will cause the field at 
point to change from red to black. This is very 
much more sensitive than with the Fizeau fringes, 
which require ± A/2 path difference to change from 
bright to dark. 

One precaution must, however, be taken ; when the 
plates are parallel, the effective separation must be 
such that it is a bright band that covers the field, 
and not the semi-dark background in between the 
bands, for if the separation is such that wo are half¬ 
way between two fringes, an error of very nearly 
± A/2 could not even be detected . By rotating the 
mirrors (as a whole) a small amount so that their 
normal is no longer coincident with the axis of the 
collimator, the requisite condition is readily obtained. 

The same fringes can be used, for example, in place 
of Nowton’s rings whenever a small displacement or 
a small change of refractive index is to be measured, 
the gain in accuracy being between five and ten times. 

W. Ewart Williams. 

Wheat stone Laboratory, 

King’s College, London, W.C.2, 

Aug. 10. 


Some Experiments on Water-Divining. 

The following affords a brief account of some 
experiments on water-divining carried out near Fyvie 
Caatle, Aberdeenshire, on April 28, 1928, and indicates 
some inferences which may oe drawn therefrom. The 
dowser was Mr. G. L. Cruickshank, of the Fyvie Castle 
Estates. 

Tests were first made in plaoes where running water 
was known to be. The dowser mode use of a short 
forked twig, and when he stood over the water course 
the twig was forced up. If a piece of thick glass were 
placed under his feet the sensation ceased and the 
twig dropped. The same effect was got when the twig 
was held by two pairs of steel pliers, or if the ends held 
by the hands were first covered with rubber tubing. 
Likewise, no sensation was peroeived if only one end 
was held by pliers or covered with rubber tubing, the 
other being held in the usual way by the bare hand* 

Another set of observations was carried out with the 
dowser blindfolded. He was made to cross a fine 
which he had previously marked out as being a water 
course. Nobody approached within several yards 
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of him. When he passed over the line previously 
indicated, the exact position of which he had no idea, 
the twig moved upwards. As he passed beyond the 
line, the twig immediately fell. 

In these experiments the external manifestation is a 
forcing upwards of .the twig. This raising of the twig 
must be due to some muscular action on the part of the 
dowser. This would indicate that he is the mover, 
though in his own mind he is apt to oonsider that he is 
working against some external force. If then his 
muscles force up the twig, the nerve centres controlling 
these muscles must have been influenced in some way 
by an outside stimulus. May it be, therefore, that 
some kind of influence is radiated from water running 
under pressure, and that a ‘ receiving set * tuned to 
respond to suoh a stimulus is possessed by certain 
individuals ? A definite arrangement of the body 
seeins to be necessary for proper reoeption of such 
a stimulus, and certain substances appear to be able 
to prevent tho arrival of the stimulus. As different 
individuals may respond in different ways to such 
stimuli, care must be exeroised in drawing general 
conclusions from observations made on any particular 
individual. 

It seems reasonable to conclude, however, (1) that 
the faculty of water-divining is possessed by some 
individuals ; (2) that the individual responds to some, 
at present unknown, external stimuli; and (3) that 
certain substances con prevent the arrival of those 
stimuli, in which case the individual cannot respond. 

A. E. M. Geddes, 

12 Louisville Avenue, 

Aberdeen. 


The Palaeolithic Implements of Sligo, Ireland. 

1. From an examination recently made by me of the 
Sligo shelter-site, I consider that the ooast at, and 
for some distance east of, the beacon on Coney Island 
(that part illustrated by Messrs. Boswell and Jones 
in Nature of June 2) is undergoing erosion under 
present conditions, but that at Rosses Point it is 
possible, though only just possible, that the remains of 
a rock-shelter could have survived since Paleolithic 
times, the odds against survival being of the order of at 
least 100 to 1. 

2. The burden of the proof of age of specimens found 
at Rosses Point must depend, therefore, on internal 
evidence, and that evidence must be oonolusive. 

3. The specimens found by Mr, Burohell at Rosses 
Point and in situ in Boulder Clay in the neighbourhood 
are, as a suite, unlike the flakes produced by any 
natural forces with which I am familiar, but, on the 
other hand, carry suoh impress of design as compels 
me to regard them as of human origin. 

4. The forms of those from Rosses Point are not 
those of quarryman’s refuse, and the site is a most 
unlikely one for a quarry. On the contrary, they 
appear to belong to a crude Stone Age industry. 

6, Their preservation, unrolled and with com¬ 
paratively unblunted edges, despite the foot that the 
site lias been within reach of wave-action since glacial 
times, would appear to be sufficiently explicable from 
the fact that they were recovered from beneath 
massive blocks of limestone. 

6. The occurrence of similar flakes in glacial deposits 
in the neighbourhood in situ confirms. In my opinion, 
.the provisional inference (par. 4) as to the age of the 
Rosses Point specimens. It would appear that the 
100 to 1 chance has succeeded. 

Erwsst Dixoif, 



Aug. 14. 
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Reproduction of Scales by Electric Discharge 
to a Photographic Plate. 

It is a known effect that when a coin is placed on the 
film aide of a photographic plate which rests on a sheet 
of tin-foil, ana the coin and tin-foil are connected to the 
secondary of an induction coil, an image of the details 
of the coin is obtained on developing the plate after 
discharge. The effect appears to be due to the light of 
a brush discharge from the ooin, the intensity of which 
depends in a somewhat complex way on the contour of 
the coin, and the distance of its parts from the plate. 

I have found this method suitable for the acourate 
reproduction on glass of metal scales, for there is no 
uncertainty, as with a camera, about the magnification. 
The steel rule, carefully washed with benzene or alco¬ 
hol to remove grease, was laid on the film, an even 
pressure being applied along the rule by weighting it. 
After these operations, which were performed in a red 
light, a discharge was passed between the rule and tin- 
foil, and the plate developed. In this way the scales 
were sharply reproduced—even the 1 /100th inch 
divisions—as seen under a microscope (Fig. 1). 



Fig. l. 

A trial with a half-tone copper block, such as is used 
for magazines, showed that much fineness of detail is 
attainable with the method, for a good reproduction was 
obtained in spite of the minute depth ot etching. The 
method was also found applicable for the examination 
of the structure of coke, the specimen being ground to a 
plane face for the purpose. J. H. Chesters. 

Physios Laboratory, University of Sheffield. 


Excavations at Gough’s Caves, Cheddar. 

During the past winter months, the authorities now 
in charge of the caves, usually known as Gough’s Caves, 
at Cheddar decided to widen the entrance way in order 
to oope with the increased tourist traffic. It will be 
recalled that discoveries of flint implements and the 
bones of living and extinct animals were made in the 
course of the excavations necessary to open up the 
cave to the public, and further, that in the early years 
of the present century, portions—the remainder is still 
in of a human skeleton of upper palaeolithio date 
were found. 

Therefore, in view of these important discoveries, 
those now responsible for the cave determined to oarry 
out the work of path widening in a scientific manner. 
Mr. R. F. Parry personally superintended the work and 
kept very careful records. Under his direction the 
floor material of limestone blocks, gravels, and red cave 
earth was removed in six inch layers, sorted, and the 
remains given their layer number. 

This detailed labour was well rewarded by the dis¬ 
covery of more than one thousand flint implements 
and flakes, many of these being carefully worked and 
of typical late palaeolithic form. In addition to these 
a fine i b&ton de commandement decorated with incised 
lines, some small bone points, and a number of teeth 
perforated for suspension, were found. This is only 
the second b&ton to be found in England, the former 
incomplete one also coming from this oave. 

Numerous remains of animals were found, and parts 
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of two human skulls, one of a child and one of an 
adult. These, according to Sir Arthur Keith, compare 
very well with the skull of the original skeleton and 
with those from Aveline’s Hole, Burrington Combe. 
The latter are also of late paleolithic date. 

E. K. Tratman. 

Speleological Society, University of Bristol. 


Can the Hand be thrust In Molten Lead without 
Injury? 

At p. 201 of “ The Memoirs and Correspondence of 
Lyon Playfair,” by Wemyss Reid (1809), an account 
is given of the Prince of Wales (afterwards King 
Edward VII.) having put his hand into boiling lead. 
This account appears to have been copied by Sir 
Sidney Le© at p, 78 of volume 1 of his “King 
Edward VII.” I have often heard it stated that a 
finger or hand can be put into molten lead, and have 
had many opportunities of putting the matter to a 
practical test—but have not taken them ! Hence I 
am writing to inquire whether thiB feat may be safely 
done, and if so, what is the explanation. 

A. S. E, Ackermann. 


Wave-length Shifts in Scattered Light. 

(By Cable , through Science Service t Washington , D.C.) 

Prof. Raman’s brilliant and surprising discovery 
that transparent substances illuminated by very 
intense monochromatic light scatter radiations of 
modified wave-length, and that frequency difference 
between emitted radiation and one exciting medium 
is identical with frequency of infra-red absorption 
bands, opens up wholly new field in study of molecular 
structure. I have verified his discovery in every 
particular, using improved apparatus which makes 
it possible to photograph strongest linos in few 
minutes. Anti - Stokes* terms of intensity nearly 
equal that of lines of wave-length greater than excit¬ 
ing line obtained chloroform, carbon tetrachloride, 
latter giving triplet each side 4046, 4358, 5461 lines 
mercury arc. Raman reported no trace modified 
lines excited latter line, but are strong with carbon 
tetrachloride. Triplets short wave-length sides excit¬ 
ing lines appear mirror images those long wave-length 
side, considering exciting line mirror. Crystalline 
quartz gives strong line identified as 20 m absorption 
band, and fainter line very close exciting line corresponds 
infra-red absorption about 75 m. Raman’s discovery 
thus makes possible investigation remote infra-red 
regions hitherto little explored owing experimental 
difficulties. As yet I have found no line correspond¬ 
ing more generally known band quartz (eight and 
half ft). This expected as small energy exchanges 
between impinging light quanta and molecules more 
probable than large; these correspond absorption 
bands very Jong wave-length. 

Many lines discovered Raman found double account 
very efficient method of illumination employed; 
considerable resolving power possible. Now preparing 
for spectrum photograph forty foot focus prism spectro* 
grapn. Certain lines are distinctly banded : structure, 
sharp intense red side, shaded off on violet; strength 
anti-Stokes’ terms in case carbon tetrachloride in 
marked contrast with their faintness in case benzene 
and toluene, no trace appearing except after long 
exposures. 

It appears to me that this very beautiful discovery, 
which resulted from Raman’s long and patient study 
of phenomena of light scattering, is one of most 
convincing proofs quantum theory of light which we 
have at present time. R. W. Wood. 

Loomis Laboratory, Tuxedo, New York. 
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Down House as a Darwin Memorial. 


M R. GEORGE BUCKSTON BROWNE, fellow 
of the Royal College of Surgeons of England 
and of the Society of Antiquaries, London, having 
acquired Darwin*s home, Down 1 House, in the 
County of Kent, from Prof. C. G. Darwin, grandson 
of the naturalist, has transferred its possession to 
the British Association under the most liberal con¬ 
ditions, and with an endowment amply sufficient 
for its maintenance and preservation for all time. 
The Association have now issued a full description 
of the house, and from it the subjoined particulars 
have been extracted. 

At present Down House serves as a private school. 
When the tenant’s lease falls in or is acquired, 
Mr. Buckston Browne desires that the property be 
regarded as a gift to the nation and opened to 
visitors every day of the week between the hours 
of 10 and 0, without charge. He also desires that 
the Association should use Down House and 
grounds for the benefit of science. The donor has 
also suggested that certain of the rooms—particu¬ 
larly the old * study,’ in which the “ Origin of 
Species ” was written, should be furnished, as near 
as may be possible, as they were when Darwin 
lived in them. He has already taken steps to 
secure this end, and has obtained the willing 
co-operation and greatest assistance from various 
members of the Darwin family. Indeed, without 
the generous co-operation of the Darwin family 
the transfer of ownership could not have been 
effected. The late Mrs. Litchfield, the third 
daughter of Charles Darwin, bequeathed for Down 
House her father’s study chair and letter-weighing 
machine. Mr. Buckston Browne has commissioned 
the Hon. John Collier to paint replicas of his well- 
known portraits of Darwin and of Huxley to be hung 
at Down House, commissions already completed. 

It is hoped that the shelves of the old study may 
be filled with all editions of Darwin’s works ; and 
that Down House may become a Darwiniana where 
students will have an opportunity of consulting 
all original documents concerning Darwin and his 
writings. Such an end can be attained only if 
the British Association succeeds in enlisting the 
sympathetic co-operation of all who may be the for¬ 
tunate owners of articles which were in the posses¬ 
sion of Darwin or were associated with his life. 

It may not be amiss to recount some of the circum¬ 
stances which led up to the appeal for the preser¬ 
vation of Darwin's home. Some years before his 
death, the late Sir Arthur Shipley, Master of Christ’s 
College, Cambridge, where Darwin was an under¬ 
graduate, wrote to a member of the British Associa¬ 
tion as follows : “ It seems to me that Down House 
ought to bo a national possession. Do you know 
of any means by which this can be brought about ? " 
On tho eve of the Leeds meeting of the British 
Association, on Aug. 31 of last year, the Council of the 
Association considered this matter and empowered 
the then president (Sir Arthur Keith) to make a 
public appeal at the close of his presidential 


1 On the Ordnance Survey nape the spelling le Downs, but m Darw 
always wrote Down without an * o,’ the latter spelling has been adopt# 
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address, with the happy result which all now 
know. It was with as much surprise as satisfaction 
that Sir Arthur Keith learned that the man who 
answered the call was a fellow of his own College. 
Indeed, he knew Mr. Bnckston Browne as a generous 
benefactor to that College and to the Harveian 
Society, but was unaware of his love for Darwin 
and for Down. It was later that he learned that 
Darwin’s friend Huxley had long ago exerted an 
abiding influence on the donor of Down. 

Darwin was bom at Shrewsbury on Feb. 12,1809; 
Down House was purchased for him by his father, 
Dr. Darwin, and he took up his residence there on 
Sept. 14, 1842. Darwin was then in his thirty- 
fourth year ; three years previously he had married 
his cousin, Emma Wedgwood. His two eldest 
children, William and Anne, were bom in London ; 
the third, Mary, was born and died just after 
arrival at Down. Then followed in 1843 Henrietta, 
who became Mrs. Litchfield ; in 1845, George, who 
became Sir George Darwin, and whose son, Prof. 
C. G. Darwin, succeeded to the ownership of Down 
and is the fifth of a succession of father and son 
who have been elected fellows of the Royal Society 
—a unique record ; in 1847 Elizabeth was bom ; in 
the following year Francis, who became Six Francis 
Darwin—a distinguished botanist and president 
of the British Association. Leonard followed 
in 1850—Major Leonard Darwin, scientific worker, 
philanthropist, and the founder and still aotive sup¬ 
porter of the Eugenios Society. Then came Horace, 
now Sir Horace Darwin, happily, still alive; and 
lost, number 10, Charles Waring Darwin, who 
died in childhood. Down was the home of a 
large and happy family, perhaps the most gifted 
family ever bom in England. There the great 
naturalist died on April 19, 1882. 

In that period Darwin made his first draft of 
the “Origin of Species” (1842); he wrote his 
researches on the zoology of the Beagle , on “ Struc¬ 
ture and Distribution of Coral Reefs,” and prepared 
a new edition of his “Journal of a Naturalist.” 
Before he settled down to work at barnacles, to 
which he gave seven years (1847-54), he prepared 
his papers on volcanio islands and on the,geology 
of South America. Preparations for the <r Origin 
of Species,” which did not receive its final form 
until 1858-59, went on continuously from 1842 
onwards. Then followed his inquiries into “Fer¬ 
tilisations of Orchids” (1802), “Variations of 
Animals and Plants under Domestication ” (1808), 
“Descent of Man” (1871), “Expression of the 
Emotions” (1872), “Movements and Habits of 
Climbing Plants ” (1870); “ Insectivorous Plants " 
appeared in the same year; “Cross- and Self- 
Fertilisation ” in 1870, and his last work of all, 
one which was begun soon after he settled at Down, 
“ The Formation of Vegetable Mould through the 
Action of Worms.” 

No single home in the world can show such a 
record. Truly, from Down, Charles Darwin shook 
the world and gave human thought an impress 
which will endure for all time. 
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Some Recent Work on the Light of the Night Sky. 1 

By Lord Rayleigh, F.R.S. 


Periodicities. 

A N annual periodioity was early suspected in my 
- own observations in England. At the time 
of writing, observations lasting over five years are 
available, so far as the auroral component is 
concerned. To examine impartially whether or 
not an annual variation is present, the observations 



Auguat. 

Septem¬ 

ber. 

October. 

Novem¬ 

ber. 

Decem¬ 

ber. 

January. 

Febru¬ 

ary. 

March. 

April. 

1022-3 







-0*5 

00 

-1*9 

1023-4 

+ 0*0 

+ 0*3 

+ 0-7 

+ 0*0 

-22 

-2*2 

-1*6 

-0*3 

-1*7 

1924-5 

+ 1*0 

+ 0*7 

+ 1*6 

-0*9 

-0*8 

-1-6 

-1*2 

-0*8 

-1*8 

1926-6 

+ 0*8 

+ 0*9 

+ 0*8 

+ 1*5 

4 0*0 

+ 0*5 

-0*3 

-0*4 

+ 0*0 

1926-7 

+ 0*5 

+ 0*8 

+ 1*3 

+ 1*1 

-0*4 

- 0*7 

+ 00 

+ 0*8 

-0*5 

1927-8 

+ 2*0 

+ 1*2 

+ 1*8 

+ 0*9 

+ 1*0 

- 0*3 




Sum . 

+ 4*3 

+ 3*9 

+ 6-2 

+ 2*6 

-2*4 

- 4*2 

- 3 ~ 6 

-0*7 

-5*9 

j Mean 

+ 0*9 

+ 0*8 

+ 1*2 

+ 0-5 

-0*6 

-0*8 

-0-7 

-0*1 

- 1*2 


of each calendar month (say, November 1926) are 
averaged, and the mean is adopted as representative 
of that particular month, without further reference 
to the data for individual nights. 

The individual seasons and the mean are plotted 
in Fig. 2. 

Although the results are not numerous enough 
to give complete statistical regularity, yet I think 
it is difficult to resist the indications of a definite 
annual period. The great fall of intensity usually 
occurs between November and December. In each 
of the four complete observing seasons (August to 
April) the mean of all months before this date is 
muoh greater than the mean after it. This fall 
must have its counterpart in a recovery, which 
would naturally be taken to occur six months later, 
that is, between May and June. 

No observations can be made at that season 
owing to residual daylight. But in every one of the 
five cases available, a considerable recovery has 
occurred at some time between April and August, 
in the interval when residual daylight prevents 
observations. 

Special attention is directed to the mean ourve 
at the bottom of Fig. 2, which sums up the evidence 
for annual periodicity. The amplitude of annual 
variation indicated is about 2 units, or a factor of 
1-0. The subordinate maximum in March may be 
due to coincidence of irregular variations, but it is 
well to keep an open mind on this point, particularly 
in view of certain magnetic periodicities. 

Turning now to a second question, that of varia¬ 
tion in the cycle of the sunspots, it is to be noted 
that the observations begin at about the time of 
sunspot minimum in 1923, and that according to 
present expectation the maximum will be readied 
in the present year, 1928. By analogy with other 
phenomena known to depend on the sunspot cycle, 
we should anticipate an increase in the light of the. 

1 Coattatted from p. 817.) 
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night sky during this period, if such an influence 
exists at all. 

To eliminate any effect of the annual periodicity 
just discussed, it is necessary to compare the in¬ 
tensity in successive years at the same season. If 
we look at any given column in the table (say, 
October) we find a tendency to increase with time, 
though this tendency is not 
vohru- strong enough always to 

ary March. April. assert itself against the 

-irregularities after the lapse 

-0-5 0 0 - 1-9 of a single year. But in 

-1-6 -o*3 -1*7 every one of the nine 

10*3 -04 ~o *0 columns the last entry is 

+ 00 +0 8 -0 5 substantially higher than 

the first. If the variations 

-when cleared of the annual 

-3*6 -o*7 -5*9 periodicity were quite un- 

ITo -7 -o*l ^ 1*2 systematic, the chance of 

this occurring would be 
only 2 ®, or 1 in 512. 

For greater statistical regularity, we may take 
the mean of all the months in a given observing 
season, or in a given year. To include observations 
taken in the spring 

of 1923 and in the 3 & 5 § § -g J i 

present unoom- o o _< 

pletod observing t [ 

season, the latter _1 " " “ r'V 

course is adopted. + j-!- 

The result is 

shown graphically 0 f y 7 

in Fig. 3. The --V- 

mean annual in- . S\ \ / nn / 

crease is 0*3 unit, Y — 

representing a 0 -V-— 

factor of 1 *07. _ N fcS 

Thus the results . x 

clearly indicate a - 

general yearly in- 0 _ 1925-6 

crease of the in- ^ 

tensity during --- — .. 

practioally the + 1 _-1926-7- 

whole period of ob- -—\ x\. 

servation, relative 0 ^ 

to the uranium _] ^__ 

standard. This t 

could be explained 

away if we assumed o-^— 1927 ~ ®- 

& slow loss of bright- 1 

ness in the stand- " 

ard, but there are +i - 

reasons which seem _\_ Mean 

adequate for reject- \ ^ V 

ing this explana- -l ————Lx 

tion. Fig. 2 . 

Returning to the 

question of annual periodicity, it seems probable 
tn&t this depends on the siuvs motion in declina¬ 
tion. If so, the effect should be negligible at the 
equator, and should show itself in the opposite 
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phase in the southern hemisphere. There is some 
evidence from the available data that this is in 
fact the case. 


Polar Aurora, 

It is important to distinguish between the polar 
aurora occurring typically in the auroral zones, and 
the non-polar aurora occurring all over the earth. 
Both have the green line A5578, which has been 
shown by the work of McLennan and his colleagues 
to be due to oxygen, as the strongest feature of the 
visual spectrum. It may seem an arbitrary pro¬ 
cedure to distinguish two separate phenomena wnen 
there is so much in common, and I know from 
correspondence and otherwise that some scientific 
men are unwilling to admit it. Nevertheless, after 
further experience and study, I am more than ever 
convinced that it is necessary. 

The grounds on which this distinction was 
originally made were that the nitrogen bands 
(negative bands) occur only in the polar aurora ; 
that the polar aurora has a distinctive distribution 
in latitude which the other has not; that the polar 
aurora often shows distinctive forms such as arcs 
and draperies, whereas the non-polar aurora is 
uniform ; while, finally, the polar aurora varies 
enormously in intensity in 
the course of a few minutes, 
whereas the non-polar aurora 
is often sensibly constant 
for days. I wish now to 
discuss the subject from 
the viewpoint of intensity 
measurements. 

majority of stations, where 
1 auroral displays ’ rarely, if ever, occur, that the 
range of intensity observed through the auroral 
filter, which I take as a measure of the intensity of 
the green line, has a fairly definite mean value of 
about 0*4 on my scale, with a standard deviation 
of 1*0. It is true that this intensity is subject to a 
yearly, and probably also to an 11-yearly, variation. 
But these variations are comparatively slight, and 
for the present purpose may be ignored. Lerwick 
(Shetland), Victoria (British Columbia), and Kings¬ 
ton (Ontario) are stations where auroral displays 
are comparatively common. At the Cape, or at 
Canberra, or Hawaii, they are practically unknown. 
The case of England is intermediate. Auroral 
displays occur occasionally, though not often. 

Let us consider what happens in this intermediate 
case, where the statistical issue can be most easily 
presented. In the year 1926 my observations in 
England on 75 nights, in the absence of an auroral 
display, give for the auroral intensity ; 

Range . ... . -2*2 to +3*0 

Mean value . . , +0*2 

Standard deviation . , M 

Now only one auroral display was observed, when 
it was found that 

Auroral display gave . . +16-0 

Deviation from the mean , +15*8 

thus giving an isolated deviation of no less than 
No. 3071, Vol, 122] 



14*4 times the standard* As is well known in all 
ordinary cases of statistical distribution, values 
three tames the standard are nearly the highest 
that ocour. A value 14*4 times the standard is 
fantastic, and shows that we are attempting to 
classify in the same scheme valiies that are not 
properly oomparable at all. In the case of baro¬ 
metric variations at sea-level, such a deviation 
would mean a barometric height of about 34*7 in.! 
This comparison shows that we muBt class auroral 
displays as quite a distinct set of phenomena. 

As is well known, the visual light of an auroral 
display consists for the most part of the visual 
green line, and accordingly it is this component 
(auroral green) which is most strongly reinforced 
when a bright display is in progress. It is always 
found, however, that the red and blue components 
are strengthened as well. The following typical 
examples may be given : 


Place. 

Date. 

Red. 

Auroral. 

Blue. 

Victoria . 

Sept. 20. 1025 

+ 2*0 

H-13-5 

+ 13*0 

Kingston . 

Mar. 6, 1020 

+ 5*9 

+ 13*0 

+ 13*4 

Lerwick , . 

Jan. 13, 1026 

+ 2*1 

+ 10-7 

+ 11*9 


These may be compared with the normal values 
in the absence of a display, given earlier in this 
paper. The increase of intensity in the blue part 
of the spectrum is probably attributable in the 
main to the negative bands of nitrogen. The 
increase in the red is less marked. It may be due 
in part to the known red line of the aurora, but I 
believe more to an (apparently) continuous back¬ 
ground, which may, of course, be an unresolved 
band spectrum. 


Conclusion, 


In conclusion, I must emphasise that much of 
the work of this paper, though necessarily organised 
and edited from one centre, would have been im¬ 
possible without the fnendly and generous co¬ 
operation of the workers whose names have already 
been recited. They have given their time ana 
trouble without stint. 

As regards the future, it has been borne in upon 
me that greater accuracy of photometric measure¬ 
ment is a chief requisite. This will be obtained by 
means of a photoelectric cell. Most of the diffi¬ 
culties have been overcome, and preliminary obser¬ 
vations have been in progress for some months 
past. I have been able to follow the changes of 
intensity from hour to hour on clear nights ; some 
evidence has been found suggesting a diurnal 
periodicity. The observed intensity nearly always 
increases between nightfall and midnight, beyond 
which the observations have not usually been 
carried. 1 Although no correlation has been found 


1 On Jane 28, Pro/. J. 0. McLennan arrived at a similar conclusion as 
to the oonne ofchangednrlng the night in Me Bafchriaa Lector* 
delivered before the Royal Society. I merely add this note to make t* 
dear that Prof. McLennan'* conclusion and my ofra were r ea ch ed 
and recorded quite independently, this paper having been communi¬ 
cated to Prof. Chapman for publication on Jane 18. 


(Contfiwed on p. 973.) 
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Craftsmanship and Science. 

By Prof. Sir William Bragg, K.B.E., D.Sc., D.C.L., LL.P., F.R.S., 
President of the British Association. 

Inaugural Address delivered at Glasgow on Sept. 5. 


W HEN, nearly a century ago, the founders of 
our Association drew up a statement of 
purposes and rules, they gave prominence to the 
words “ to obtain more general attention for the 
objects of Science.” Since that time we have tried 
continuously to fulfil our self-imposed task, not, 
I hope, unwisely, not untactfully, nor without suc¬ 
cess. For this purpose we have on many occasions 
and in many ways endeavoured to describe the 
progress of our researches, and to present the con¬ 
sequences of discoveries as they appeared to the 
discoverers. With your permission I would like 
this evening to add something to the story. I 
would claim as my justification for doing so the 
fact that in the last few years scientific inquiry has 
advanced at a rate which to all is amazing, and to 
some is even alarming. On one hand, the applica¬ 
tion of science to industry has become increasingly 
important and obvious, as was so clearly shown 
by our honoured president of two years ago. 
Especially at the present time, when our country 
is struggling to free itself from distress due partly 
to the War and partly to violent changes in 
economic conditions, is it of interest and importance 
to consider what soience is doing and can do to 
accelerate recovery. On the other hand, in the 
less material realms the applications of recent 
research have aroused wide interest, as may be 
exemplified by the influence on philosophic thought 
of the new discoveries in physical science, or by the 
effect of last year’s remarkable address from this 
ohair, 

I cannot deal in the time allotted to me with all 
the issues that are suggested by these considerations. 
I propose to limit myself in a manner which my 


choice of title will suggest, and in speaking of 
‘ craftsmanship and science,’ to pay attention more 
particularly to the relations between science and 
the craftsmanship of our own country. 1 shall not, 
however, be able to confine myself strictly within 
these limits, because the entrance of soience into 
our most material businesses cannot be con¬ 
sidered without reference to the part that science 
plays in the whole range of our thoughts and 
actions. 

Skill and Production. 

The term craftsmanship requires definition. I 
am supposing it to mean the skill which is exercised 
in the production of w hatever is wanted for human 
welfare. Imagine an island so cut off from the 
rest of the world that its inhabitants must depend 
on themselves for the satisfaction of all their de¬ 
sires, for their food, even if they have no more to 
do than pick fruit from a tree, for their clothing, 
for their housing, and other material things. They 
must also find their own means of satisfying less 
material cravings : for if they have intelligence 
they will look for means of studying themselves, 
their neighbours and the world round about them. 
Their eyes and ears will ask to be used for the satis¬ 
faction of a sense of beauty in form and colour 
and sound, and their minds will try to reach out 
beyond what can be seen and heard. It is im¬ 
possible to proceed to the satisfaction of these 
desires without the handling of materials, and 
craftsmanship begins with the skill exercised in 
the handling. 

What the islanders succeed in achieving by their 
craftsmanship may justly be described as their 
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wages, they being their own employers. If their 
wages are to be raised, they must somehow increase 
one or more of the factors on whioh their success 
depends. They must be more diligent in the dis¬ 
covery of materials for which a use can be found ; 
they must become better acquainted with the pro¬ 
perties of those materials ; they must develop 
their constructive skill. If they are too primitive 
to have developed the use of mechanical power, 
they must do everything with their own hands, 
guided by their own intelligence and their own 
feeling for what is beautiful and fitting. At every 
step enter the qualities that go to make craftsman¬ 
ship, as I would interpret the term. There is 
knowledge of materials, there is imagination, there 
is technical skill ; perseverance is wanted, love of 
the work itself, sympathy with the use that is to 
be made of it, and with the user. Clearly, on the 
craftsmanship of the islanders will depend whether 
they have enough food to go round, enough clothes 
to wear, whether they have leisure for anything 
beyond the labour that satisfies their barest 
necessities. 

Of course, this isolated group of people will have 
some characteristic estimation of what kind of 
wages they want. Their energies may conceivably 
be devoted only to the production of things that 
satisfy bodily desires, or they may be bent also on 
nobler things, I need not consider that point, as I 
am not trying to picture Utopia. All that this 
image is meant to convey is the idea of craftsman¬ 
ship and its fundamental importance. Nor is the 
account yet complete ; far from it. It is not only 
that the products of craftsmanship are a necessity 
if the islanders are to live at all : craftsmanship 
has a value in itself. There is in men, more in 
some, less in others, the natural desire to use what 
faculties they possess. It is a fact that love of 
good wort and delight in successful accomplish¬ 
ment are powerful motives, and when satisfied 
are sources of real happiness. Of all the motives 
that sway the world, thoso are among the purest 
and best. 

The power to produce in plenty what is wanted 
is, of course, only one of the great problems that 
a community has to consider. There is also the 
endlessly difficult question of distribution, of the 
manner in which each working individual is to 
receive his share of the wages. The two problems 
cannot be separated entirely : the means directed 
to the solution of one contribute to the solution of 
the other. But I must not attempt too much : 
science is in the first instance concerned with the pro¬ 
duction problem; the distribution problem follows. 


Let us extend our image a little ; let our island 
be discovered and put into communication with 
the outside world. An exchange of craft work sets 
in: the islanders discover new wants that must 
be satisfied, and they pay for the necessary imports 
by exporting what they make themselves. But 
the exports must be made to satisfy the tastes of 
the outside peoples or there will be no trade. So 
the islanders now' find that they must no longer 
consider their own tastes entirely : they must 
accommodate themselves to a more general con¬ 
ception which is only in part their own. It may 
happen that under the new conditions they become 
less and less self-contained. Some things which 
are necessary to life, such as food or clothing, may 
become imports, being no longer produced, at any 
rate in sufficient quantity, within the island itself. 
The people are now very firmly tied to the rest of 
the world ; they must give that they may receive, 
and they must please in order that others may be 
willing to take. We may say that their craftsman¬ 
ship is now' judged more critically ; and more than 
ever it becomes fundamental to well-being, even to 
existence. The conclusion I would draw from this 
very simple little analogy is that a people lives on 
what it makes or earns and that its success depends 
on its craftsmanship. A people cannot expect to 
be provided for : it has no rights. 

Constructive Expression. 

I would ask you presently to consider the differ¬ 
ence between the craftsmanship of an early civilisa¬ 
tion and that of our own more complicated times. 
But before doing so, let me say yet one or two 
words about the older forms. 

We have a profound feeling for any example of 
an old craft, and for very good reasons. Among 
them I do not include the sentimental regret that, 
in some cases, a past time skill seems to have dis¬ 
appeared. We may be sorry, but after all it is but 
a receipt that has been lost and may be found again 
any day, if proper search is made for it. Modem 
knowledge and methods of analysis are at least good 
for that much. Nor is the collector’s pride of 
rarity the worthiest feeling that the old specimen 
inspires. 

Our affection for it and the reverential care with 
which we handle it are due to the fact that it repre¬ 
sents to us the labour of a people, labour into which 
knowledge, imagination, love of beauty, technical 
skill have all entered. The most of what was once 
used in everyday life has long disappeared; even 
such more durable things as houses and ships, roads 
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and cultivations, may have ceased to be. The few 
objects that survive must be taken as examples of 
what has been lost. On the showing of the student, 
a spirit will emerge from an old vessel as great 
as that which issued when the fisherman of the 
“Arabian Nights” unsealed the pot that had long 
been lying at the bottom of the river. It is the 
spirit of the bygone people that takes shape 
before us. 

The Greek gave exquisite form to his vase and 
decorated its surface with equal art. He copied 
from the growing things of Nature the adjustment 
of lines and surfaces which give the sense of fitness 
for a purpose. The outlines of his vases are so 
perfectly adjusted that their representation in a 
drawing wdll not bear alteration by the width of a 
line. That the Greek should with so much skill 
take lessons from what his perception made clear 
to him, and should with so much care choose his 
materials and mould them to his purpose, is what 
we should expect from a nation that shows also in 
its literature a passion for justice and harmony. 
The fine accuracy of his line is in agreement with 
his delicate sense of differences in thought and 
words. 

The Roman developed the principle of the arch, 
and enough remains of what he built to show the 
daring and the power of his work. The great 
arches that spanned his public buildings seem to 
stand for the Roman rule and law' under which 
the whole world might find shelter and be at peace. 

The sword of the Indian workman was gradually 
brought to its temper by an infinite series of local 
applications of heat alternating with the few blows 
that could be skilfully given while for a moment 
it was in the workable state. The poverty of the 
craftsmans appliances, the meagreness of his little 
fire and the scantiness of the tools with which he 
made his way bit by bit to his final achievement , are 
in consonance with his life of small details ruled by 
overmastering ideas. 

I need not illustrate further. It is indeed well 
known to everyone that the craftsmanship of a 
people is an expression of the best of its very self. It 
is to the underlying reason that I would direct your 
attention now. The mind of a nation is so ex¬ 
pressed because its craftsmanship, interpreted in 
ite widest sense, represents its efforts to live. 
Under this strong compulsion, the nation produces 
results which range from pots to poetry, and all its 
products are stamped alike. That which we do 
ourselves is as representative as a Greek vase or a 
Roman aqueduct or a suit of armour from Milan; 
The craftsmanship of a nation is its very life. Even 


if we consider it only in relation to the production 
of material things, the state of a nation's craftsman¬ 
ship is an index of its health. 

Modern Aspects op Craftsmanship. 

As a people departs from its primitive condition, 
so also does its craftsmanship. I would ask you to 
consider the nature of the change. The elements 
of craftsmanship in its original form centre round 
the individual. In his brain are the knowledge and 
imagination, in his hands is the skill, and round 
about him lie the materials and the tools of his craft. 
But as the years go by it becomes impossible that 
all the knowiedge and all the technical skill should 
be found in one person, and all the tools be owned 
by him. The craftsman becomes an association of 
men, a great manufacturing firm, even, we might 
say, a nation, if all the members of the nation con¬ 
tribute through government intervention and con¬ 
trol to the maintenance of some industry. Many 
hands, working in an alliance which is often un¬ 
conscious, are employed in bringing a product 
to its finished form. It is a long step from the 
simple workshop of the old single-handed crafts¬ 
man to the vast complex factory of modem 
industry. 

If now we ask ourselves what has brought us to 
this new kind of modem craftsmanship, this de¬ 
pendence on machinery with itB wealth of pro¬ 
duction, its clattering, bustling activity, and its 
compelling influence on the lives of all of us, we find 
that one simple cause has been continuously opera¬ 
tive. It is nothing more or less than the urgent 
wish of the individual to better his own condition ; 
and, in his disinterested moods, the condition of his 
neighbours. The change could never have been 
prevented. 

When Hargreaves thought that by a mechanical 
arrangement he could manipulate several spinning- 
wheels at one time, and succeeded, so that he had 
more? wages to spend on his wife and children, he 
was obeying a universal and natural impulse. Har¬ 
greaves’ neighbours, being left behind in the com¬ 
petition for wages, pulled his house about his ears. 
But in the end they, too, found themselves to be 
turning many spinning-wheels where formerly they 
had handled only one. Then they, too, had more 
money to spend. What other turn could things 
have taken in the circumstances ? What hap¬ 
pened in thiB isolated incident is repeated again and 
again in every craft, and in consequence change 
after change marks the road that stretches far from 
its beginnings. 

k 4 
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Quite apart from all considerations as to whether 
the new is better or worse than the old, more 
beautiful or less beautiful, whether it calls out the 
best in man as well as the older ways, or whether it 
fails to do so, apart from all comparisons of this 
kind stands the fact that the change is due to 
natural impulses which will not be gainsaid. The 
results have to be accepted. We cannot put the 
clock back. We cannot, let us say, wipe away the 
great steelworks of the world and replace them by 
thousands of individuals each with his single anvil 
and single hammer. We cannot replace the great 
ships of Glasgow' by a multitude of little sailing 
boats. The plain truth is that modem craftsman¬ 
ship with all its noise and ugliness is giving food and 
clothing, warmth and interest, to millions who 
otherwise must die. It is ungrateful to find fault 
except with sympathy. Let us try in all possible 
ways to mend its offences and soften it® hardships, 
but in all honesty let us recognise that we live on 
modem craftsmanship in its modem form. We 
are each and every one of us responsible for the 
present conditions so long as we insist on spending 
money to the best advantage. 

At this point it is convenient to refer to a matter 
which w ould be of little importance if it did not seem 
sometimes to put modern craftsmanship in a WTong 
light. ' We are continually discovering examples of 
the marvellous skill of the craftsman of thousands 
of years ago. There is here, however, no dis¬ 
heartening implication, as has sometimes been 
asserted, that men can no longer do what was once 
in their power. To those who look into what goes 
on in a factory or a mine, in the field or on the sea, 
there are innumerable examples of beautiful craft 
work, beautiful because of their fitness for their 
purpose, their balance of design, their ingenuity, 
their history, their growth under human persever¬ 
ance and thought. Every one of us can bring to 
mind examples of technical skill demanding imagina¬ 
tion and intelligence as well as manipulative power 
which could be set alongside any instanoe in his¬ 
tory. Let me name only one : could anything 
surpass the drawing of fibres of quartz, finer by 
far than a human hair, by means of the bow and 
arrow ? It was a feat to imagine that it could 
be done, to anticipate that when done it would fill 
so perfectly an urgent need in the construction 
of many important instruments, and, finally, to 
do it. 

Now we come to the point at which I would ask 
you to consider the relation of science to the crafts¬ 
manship which I have been trying to define. I 
would direct your attention to the manner in which, 


under the urgent drive of self-preservation, the 
craftsman has called scientific knowledge to his aid. 
Sometimes the moment has been dramatic on 
account of the great need of the occasion and the 
prompt effectiveness of the reply. When, for 
example, coal-mining was at a low ebb because the 
mines were becoming waterlogged and no available 
power was strong enough to clear them, Savery and 
Newcomen made use of the new discoveries respect¬ 
ing the pressures of gases and vapours which Torri¬ 
celli and Pascal, Papin and Hooke, had just been 
examining and trying to explain. The steam 
engine thus came into being and saved the situa¬ 
tion. When, at a somewhat later date, James 
Watt, by further application of the same physical 
laws, added fresh powers to the engine, the modem 
steam engine came into view, with all its applica¬ 
tions to railways and steamships and many other 
marvels of to-day. In 1831, Faraday, in the oourse 
of certain systematic searchings, found out the 
way in which one electric current could bring 
another into being, the so-called electromagnetic 
induction. With that single day’s work began the 
whole development of electrical engineering in its 
innumerable forms. I need not increase the 
number of my illustrations. 

More often it happens that scientific knowledge 
enters with less instantaneous and startling effect 
into the history of a craft. It is only when we 
come to consider the various details of some modem 
product of craftsmanship that we suddenly realise 
how closely every detail is connected with the ad¬ 
vance of science, and indeed, to be more particular, 
with the scientific laboratory. 

Let us think for a moment of one of those mag¬ 
nificent ships for which the Clyde is famous. Let 
us survey its various parts in our minds. Its 
hull of steel reoalls th$ great forges of Britain, 
and the wealth of research that has been spent 
in works and metallurgical laboratories on the 
nature and qualities of steels of all kinds, re¬ 
search which is still in progress. Within are the 
engines, turbines perhaps, or reciprocating, or it 
may be internal combustion engines, Diesel or 
others. 

What a range of inquiry and trial and develop¬ 
ment lies in every detail, depending always 
on principles of physical and chemical science, 
tested at every stage by instruments which are a 
craft in themselves ! You may think of the screw 
and of its design. You picture the curious and 
most efficient thrust-block by which the force df the 
screw is brought to bear upon the ship, and remem¬ 
ber that Mieheil lately designed it on the basis of 
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the physical laws of liquids. You look aloft and 
see the wireless and are reminded that this sprang 
directly from the physical laboratory. Your sound¬ 
ing apparatus is based on Kelvin’s designs ; it 
may be that you have fitted your ship with 
the wonderful and still more recent apparatus for 
sounding by echo, which enables her to find the 
depth of water, shallow or deep, even when she is 
travelling at high speed. The War forced this 
adaptation of the laws of acoustics. She is sure 
to carry some form of refrigerating apparatus, and 
now we are reminded of all the investigations into 
the production of cold by students of soienoe like 
the Frenchmen Cailletet and Pictet, by Onnea in 
Holland, and by Dewar, whom, as befits the 
occasion, I will call a Scotsman rather than an 
Englishman. So you pass from one great feature 
of the ship to another, and presently from detail 
to detail ; and you find that the whole structure 
is linked by innumerable ties to the research work 
of the laboratories. Craftsmanship in its urgent 
need has called upon scientific knowledge for aid, 
and the mighty growth is due to the response. 
Indeed, it is not only craftsmanship that has grown, 
but also science itself. 

If you hinder the growth of science in any way, 
you hinder the growth of craftsmanship. Now it 
is an important fact that science advances over a 
wide front, and the various branches of it move on 
together ; not absolutely keeping step with each 
other, but preserving a general line. It has been 
suggested that science might refrain from develop¬ 
ment in some directions or, even as our good 
friend the Bishop of Ripon said at Leeds last year, 
we might proclaim a ten years’ holiday. But you 
cannot prevent interested men from making in¬ 
quiry. You cannot prevent the growth of know¬ 
ledge ; you cannot oven make a selection of those 
points of advance which will lead to certain select 
classes of results. No one knows what is over the 
hill. The vanguard moves on without any thought 
of what is before it. That is why, if the march of 
soienoe is to be conducted in an effective and 
orderly way, were it only for the purposes of 
industry, there must always be a certain number 
of laboratories or parts of laboratories where 
scientific research has no immediate thought of 
possible applications. 

SciBNoa in Industby. 

If I read modem industrial conditions rightly, 
the closeness of the connexion between craftsman-'* 
ship and science may be illustrated in yet another 


way. It is, I think, a fact, and a remarkable 
fact, that the most active of our modem industries 
are those which are founded on recent scientific 
research. The most notable is, of course, that of 
electrical engineering. The year that sees the 
celebration of our Association's centenary will 
witness also the ceremonies that commemorate 
the basic experiment of Faraday. It is difficult to 
sketch in a few words the great edifioes that have 
been built upon the discovery of electromagnetic 
induction. We might look upon it financially and 
picture, as some of my hearers can do, the amount 
of capital involved in electrical undertakings 
throughout the world, electric lighting, electric 
transmission of power, cables, and now wireless, 
not to mention all the minor uses to which elec¬ 
tricity is put. The transference of matter, of in¬ 
telligence, of thought, of sound, even of vision, is 
largely dependent on electromagnetic action. If 
we are not familiar with financial quantities, let 
us just think for a moment of the change in our 
lives if every electric current ceased to run ; and 
let us realise that the whole mechanism of modem 
intercourse would fail, and that populations bom 
to use it would be brought to dire distress. 

Though the electrical engineering industry with 
all its branches may be said to have its source in a 
single laboratory experiment, yet it has grown by 
the continuous adaptation of fresh streams of 
knowledge. The huge American corporations main¬ 
tain research laboratories costing millions of pounds 
annually, and find that the financial return justifies 
their policy. The General Electric Company found 
that a costly research into the structure of the 
electric lamp repaid itself over and over again. 
The very important technical discoveries of Lang¬ 
muir and Coolidge were consequent upon an attempt 
to find out what happened on the surfaces of the 
glass bulb and of the glowing filament. The point 
is that the electrical industry was not merely 
launched by a single discovery; it is continually 
guided, strengthened, and extended by unremitting 
research. 

Consider the very active motor industry. The 
most important of all the problems connected with 
the internal oombustion engine is that of the 
nature of the explosion, the effects of varying the 
mixture, the movement of the gas in the cylinder 
before the ignition, the actual occurrences at the 
moment of ignition, the movement of the subse¬ 
quent explosion wave. The problems are exceed¬ 
ingly intricate. They hav^ been and are the 
subject of intense research in various laboratories 
in Great Britain. The research is new and the 
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industry is new, The construction of the engine 
depends on the use of alloys possessing the most 
remarkable properties, all of which were prac¬ 
tically unknown until recent researches of the 
metallurgists brought them to light. The motor 
car is connected, too, with the laboratories in which 
chemistry and physics are applied to the study of 
rubber. Here again is a whole story in itself, 
which would tell of the work done on the intricate 
consequences of various kinds of mixings and of 
treatment, of the vulcanising and of the use of 
‘ fillers.’ Not many know the story ; they are 
only aware that motor car tyres last longer than 
was once the case. 

The aeroplane, like the motor car, has become 
possible because of the advent of the internal com¬ 
bustion engine ; but it has a unique feature—its 
element of romance, its motion through the air. 
The laws of aerodynamics are becoming better 
know'll, and with every advance in their know¬ 
ledge the efficiency of the aeroplane increases. 
Their intricacy is gradually resolved, but the pro¬ 
cess demands, in the first place, mathematical 
skill, and in the second the fascinating research 
that is carried on in the wind channels of our 
laboratories. On this splendid work the progress 
of the aeroplane depends. I saw not long ago in 
a London shop window a coloured print of a flying 
machine. From across the street it might easily 
have been taken for a drawing of a modern aero¬ 
plane ; a closer view' showed still the same general 
spread of wings, the same whirling screws, the same 
discharge from the exhaust, a boat not at all un¬ 
true to modem design, and wheels to bear it when 
on land. Moreover, the proportions were quite 
familiar. Yet the date was 1843. For all its re¬ 
semblance to the modern aeroplane, how far it was 
from flying not only in time but also in capacity ! 
The difference between old and new in the form 
and materials of the wings may not be obvious to 
the casual observer, but in reality a wealth of trial 
and calculation lies between the crude projections 
of the okl invention and the modern machine that 
flies. The turn of a line in the sectional outline 
of the whig may make the difference between 
success and failure, though it is only one of in¬ 
numerable and equally essential details. The 
scientific worker grasps the meaning of that turn, 
and the airman tries it out, and that is the com¬ 
bination which brings success at last, The point 
is that the construction of the flying machine is a 
new industry based directly on knowledge recently 
acquired in the laboratories and continually grow¬ 
ing under laboratory experiment. Ever thing de¬ 


pends on this careful, well-informed concentration 
on essential details. 

If we enter the chemical province, we find that 
there are thriving industries based on recent 
scientific discovery ; instances at least as remark¬ 
able as those possessing a more physical basis. 
The chemical industries are so many and various 
that even a brief summary is beyond me ; yet the 
whole of them are of comparatively recent origin. 
Quantitative chemistry is little more than a century 
old ; and the more modem and more vigorous of 
the chemical industries depend on very recent 
chemical research, as, for example, those -which 
deal with dyes, explosives, fertilisers, rubber, 
artificial silk, and many other things. It is the 
same story : the craft .is based on science, and in 
this case very obviously so. Chemical industries 
are based on scientific discovery, and lean on it the 
whole time. 

It is natural to compare the condition of the 
newer industries with the older industries known 
as basic, because they have long constituted by 
far the major portion of the country’s industrial 
effort and are still pre-eminent: coal and steel, 
cotton and wool. In some of these industries 
there is serious depression. What has the fact 
to do with soience and scientific research \ 

It is obvious that we cannot say of any industry 
or CTaft that its condition depends only on scientific 
knowledge and imagination. The difficulties of 
the coal trade are due in large part to the powerful 
cause of competition. We had a good start in 
the knowledge of the existence of our coal deposits 
and in the practice of working them, in the means 
of distributing coal, and in methods of making use 
of it. We reaped our harvest. But as time went 
on other nations gathered way in pursuit of us ; 
they also found coal deposits, they learnt how to 
work them, and could even improve on our practice 
because they could profit by our mistakes to a 
greater extent than we ourselves. They had not 
so much old machinery to scrap. Means of transit 
were developed in these countries ; in fact we 
helped to develop them, as also the industries that 
used the coal. Such conditions must inevitably 
have tended to diminish our lead. The War acted 
suddenly and violently in the same direction. It 
is reasonable, though deplorable, that the industry 
should find itself in difficulties. The situation is 
not wholly irremediable, though the older con¬ 
ditions can never completely return. But at least 
a partial retrievement is possible, and we know 
that various research organisations, some insti¬ 
tuted by the State and some due to private enter- 
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prise, are grappling with the question involved. 
It is deeply interesting to see in what way the 
necessary efforts are being made, and indeed must 
be made. 

Now, whatever is done, and in whatever way it 
is done, the results of such endeavour, whether 
related to the coal or to any other industry, depend 
on those relations between craftsmanship and 
science which I have been trying to define. I 
would now consider these relations from one Qr 
two separate points of view. In the first instance 
let me say a word concerning the general connexion 
between science and that condition in industry 
which is known as mass production. 

Significance of Mass Production. 

Jt must always be the aim of an industrial 
organisation to devise and set going one of those 
systems of manufacture on a large scale with which 
we have become familiar in recent years. With 
the aid of suitably designed machinery and methods, 
great numbers or quantities of some article in 
general demand can be produced at a comparatively 
small running cost. Generally, however, the 
initial cost is heavy, for the designing of the 
machinery and the planning of the methods call 
for great experience and skill, and they demand 
much time spent in the acquirement of the neces¬ 
sary knowledge and its utilisation in design. Once 
the process is under way it may be possible, and 
it seems to happen on a sufficiently attractive 
number of occasions, that a smooth and peaceful 
running of the machinery brings in the wished-for 
returns. But every such phase of production 
comes to a natural end. An improved process is 
devised, and the new' displaces the old. Or it 
may be a factory is set up in another country 
where labourers can be hired more cheaply ; they 
may be intrinsically inferior, but that will not 
matter if they can be drilled into the mechanical 
process ; and, so long as the machine runs true, 
the standard will not fall below a certain value. 
The event is in accord with expectation, because 
men will always try to improve their productivity 
by the use of new knowledge or more favourable 
conditions, so that those who fail to recognise 
the principle will be left behind by those who do 
not. The stereotyping of some process can be 
fruitful only for its allotted time. Mass production 
is in its way splendid, ministering to the necessities 
and conveniences of many who must otherwise 
have gone without. But, if it is brought to 
such a pitch that its processes call for little in¬ 


telligence in their working, then cheap people of 
little intelligence will be found, in the end, to be in 
charge. 

The relation of science to mass production is 
therefore both that of builder and that of destroyer. 
Mass productions are temporary 1tills in the 
movement of imagination and knowledge. Much 
skill and thought and care may be required to 
arrange for one of those quiet and profitable 
times ; the machine is set going and for a while „ 
goes by itself. But new applications of scientific 
knowledge, new ideas, new processes, new machines 
must always be in preparation. In the parks the 
gardeners are always nursing fresh plants to take 
the place of the old, and preparing them for 
their useful time of flowering. So we see the 
meaning of the various research organisations 
which have been set up in the basic industries, 
such as the Fuel Research Board, the Cotton, the 
Woollen, and the Silk Research Associations, the 
research laboratories of the steel masters at 
Sheffield. Much of our hope for the future is 
built upon their work. 

Industrial Adaptation. 

If craftsmanship, to fulfil its task of providing 
for the people, must be continually improving its 
processes, then the nation that is to be successful 
must possess the means and the will to improve, 
and heTe we come, T think, to a notable point. 
May it not be said that in Great Britain the means 
exist even to a remarkable degree '( Our crafts¬ 
men, as a whole, including all grades, are possessed 
of qualities, intelligence, skill, accuracy, and so 
on, which make improvement possible. How 
could our enterprises in the past have been so 
often successful if this had not been so ? How 
can we be succeeding so well in respect to the new 
industries of the present if the capacity is not 
there ? 

Should it not, therefore, be our policy to take 
advantage of our country’s qualities by continually 
seeking for fresh industries or fresh adaptations 
of the old ? We should Hurely not cling unduly 
to older activities when they have reached the 
stage in which many others have learnt to do them 
with equal efficiency, and when we can go on to 
something new' and, it may be, more difficult. 
We can, of course, bolster up old industries bv 
political methods, and I have no wish tp decry 
such methods as always incorrect. But clearly 
the best protection of all is the knowledge and skill 
which can enable us to produce what others must 
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ask us for because they cannot bo well make it 
themselves. 

Absorption of Scientific Discovery. 

These considerations lead naturally to a second 
aspect of the relations between craftsmanship and 
science. The improvement of craftsmanship de¬ 
pends in large part on the absorption and adapta¬ 
tion of scientific discovery. How is the process to 
l)e encouraged ? 

We here come to a point which must be em¬ 
phasised with all possible vigour, because its im¬ 
portance is not always realised. Scientific know¬ 
ledge and experience, if they are to be of full service, 
must be in direct practical contact with the 
problem that is to be solved. This must be clear 
to every one of us from actual experience. If you 
have expert knowledge on any subject and your 
advice is asked, your first instinct is, as you all 
know, to ask to be allowed to see for yourself. It 
is only when all the circumstances are clear to 
you in their relation to the difficulty that the 
solution is likely to suggest itself ; and it may 
take much watching and patient observation before 
you are successful. It is the combination of actual 
experience with scientific knowledge that is 
essential. As the principle is so fundamental, I 
may be allowed to illustrate it by an actual ex¬ 
perience : 

It was in the early years of the War that a body 
of young scientific students from our universities 
was assembled for the purpose of testing on the 
battlefield the value of such methods of locating 
enemy guns as were already known. In their 
mutual discussions and considerations it became 
clear to them that the great desideratum was a 
method of measuring very exactly the time of 
arrival of the air pulse, due to the discharge of 
the gun, at various stations in their own lines. 
If the relative positions of the stations were 
accurately known, it would then become a matter 
of calculation to find the gun position, But the 
pulse was very feeble : how could it be registered ? 
Various methods were considered, and among 
them was one which no doubt seemed far-fetched 
and unlikely to be successful, A fine wire is made 
to carry an electric current by which it is heated. 
If it is chilled, for example, by a puff of cold air, 
the resistance to the passage of the current in¬ 
creases, and this is an effect which can be measured 
if it is large enough. If, then, the hot wire could 
be made to register the arrival of the air pulse 
from the gun, a solution of the problem was in 
hand. 


No doubt this method occurred to several 
members of the company; it was certainly turned 
over in the mind of one of them who had had 
considerable experience of these fine heated wires. 
They had been in use about thirty years, having 
been employed for the measurement of tempera¬ 
ture in many circumstances where their peculiar 
characteristics gave them the supremacy over 
thermometers of the ordinary form. But, and 
this was the important point, was it to be ex¬ 
pected that the effect, though it must be there, 
would be big enough to see ? Could the faint 
impulse from a gun miles away produce an ob¬ 
vious chill on a hot wire ? On first thoughts it 
did not seem likely, and the suggestion lay in 
abeyance. 

It happened, however, that one summer morning 
an enemy aeroplane came over at daybreak on a 
patrolling expedition. The offioer of whom I 
have spoken lay awake in his bunk listening to 
the discharges of the anti-aircraft guns and the 
more distant explosions of their shells. Every 
now and then a faint whistling sound seemed to 
be connected with the louder sounds. The wall 
of the hut was of felt; it was in poor condition 
and there were tiny rents close to his head as he 
lay. The gun pulses made a feeble sound as they 
came through. This set the officer thinking: 
if the pulse was strong enough to make a sound, 
it might be strong enough to chill a hot wire per¬ 
ceptibly. So the method was proposed to the 
company as worth trying. It was tried, and 
proved to be a complete success. The sound 
ranging of the British armies was based upon it, 
with results which have already been described 
and are fairly well known. 

It is clear that the all-important suggestion 
could have been made onjy by a man who had had 
scientific training and experience. That is one 
point of the first significance. The second is that 
it could have been mode only by such a man 
actually on the spot. He could not have realised 
the details of the problem if he had been anywhere 
else. 

It is worth while to consider this last point a 
little more closely. What precisely was the diffi¬ 
culty which could be resolved only by a combina¬ 
tion of knowledge and of being on the spot ? It 
was really the difficulty of making a true estima¬ 
tion of quantities. It was a question of magni¬ 
tudes and measurements. Anyone possessed of 
scientific knowledge could have said, if asked, that 
a gun must make an air pulse, and that an air 
pulse would chill a hot wire to an extent which 
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might or might not be measurable. But there is 
all the difference in the world between such vague 
general knowledge on one hand and, on the 
other, the realisation that such a method is likely 
to work and give the desired result, It is the 
differenoe which so often escapes attention, but 
everyone of experience knows that it is to be 
reckoned among the essentials. It is so easy to 
talk generalities or to think of them, and so 
difficult to get down to the details which make 
the effort a success. It may be the last little 
adjustment of magnitudes that turns the scale, 
and the last step the one that counts. 

Are we, then, in Great Britain, putting our 
scientific knowledge into the position where it is 
really effective ? I would direct your attention 
to a most interesting and important movement 
which is attaining a notable magnitude. 

Research and Service, 

A, new class of worker is growing up among us 
consisting of the man engaged in research associa¬ 
tions and industrial research laboratories through¬ 
out the country. We must place a high value on 
their services, for they are actually and personally 
bringing back with them into craftsmanship the 
scientific knowledge which is one of its essentials. 
They bring the interest and the outlook of scientific 
inquiry into touch with both employer and em¬ 
ployed, and I cannot but think that they may be 
to some extent the flux that will make them run 
together. For they can speak with the employer 
as men also trained in university and college, 
exchanging thought with ease and accuracy ; and, 
at the same time, they are fellow workers with 
those in the shops and can bring back there some 
of the interest and enthusiasm which spring from 
the understanding of purposes and methods. It 
is to be remembered always that personal contact 
has, on the whole* thanks to the better qualities 
in human nature, a marvellous effect in smoothing 
out differences. I do not think it is unduly opti¬ 
mistic to welcome the growth of this new type of 
industrial worker, beoause it can* being in personal 
intercourse with both capital and labour, supply 
to each a new outlook on their whole enterprise, 
especially as that outlook is naturally illuminating 
and suggestive. For, after all, this is but going 
back to first conditions. The primitive craftsman 
has been replaced by separate persons or groups 
of persons who have slipped away from each other 
almost without our realising the fact. In the most 
recent times the separation has become more 


obvious and more dangerous, and that is why in 
so many directions efforts are being made to stem 
it. Can it be good that the workman has a part 
demanding little intelligence, merely the capacity 
to repeat ? Can it be expedient that mere mani¬ 
pulation should be left in the shop* while design 
and imagination have gone into the drawing office 
and shut the door behind them ? Can it be right 
that tho factory directorate should not be in imme- 
| diatc contact with the vast body of scientific 
knowledge ? 

The present number of industrial research 
workers is relatively small ; it seems likely to 
increase, however, in proportion to the extent to 
which the province of science is better under¬ 
stood. The better understanding I think of as 
manifesting in the first place in industry itself. 
I am sure that here it is happily on the increase. 
There is also a broader view to be taken. There is a 
public estimation of the value of any calling which 
affects the numbers and the quality of those who 
respond. 

I doubt if there is in the first place sufficient 
appreciation of the interests and rewards in the 
life of a student of industrial research. The 
pioneers have suffered unnecessary restrictions 
and discouragements, but their followers will be 
in better case. Surely it does not need much 
imagination to realise the splendid side of such 
work ? The succession of fresh difficulties to be 
overcome, and of new and interesting views into 
the nature of things and ways of the world ; the 
unforeseen value of results, sometimes an immediate 
prize, sometimes the clearing of an obstacle in a 
manufacturing process, never less than the dis¬ 
covery of facts which may some day be of use ; 
the personal association with a living enterprise 
and with the human spirit behind it. When it is 
realised that this kind of work is wanted badly, 
that it is really serviceable to the community, 
that there is opportunity for devotion, that it is 
in touch at once with human needs and with 
the furthest stretches of thought and imagina¬ 
tion, it surely takes on to us the final touch of 
nobility. 

We must remember also that the road of the 
student of science is still none too clear. The very 
methods of teaching science are a constant subject 
of discussion. I will say no more now than this : 
that the best methods must take time to elaborate, 
and cannot be expected to have arrived at their 
filial form. The difficulty .is increased by the fact 
that science itself grows rapidly, and the extent 
of its application is only now revealing itself. 
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That the knowledge of the immensity of Nature 
and the study of the natural laws have an educative 
value is well recognised. That science can be 
used as an educational drill is also known and 
made use of. But there still remains the human 
■side ; the continuous effect of the growth of 
knowledge upon thought and enterprise: the 
realisation of the immense part that science is 
playing in modern life and is likely to go on 
playing. Education by scientific instruction is 
still apt to Jack the comprehension of the human 
side, without which the classroom is a dull place. 

There are even some who think that science is 
inhuman. They speak or write as if students of 
modern science would destroy reverence and faith. 
I do not know how that can be said of the student 
who stands daily in the presence of w r hat seems to 
him to be infinite. Let us look at this point a little 
more closely. 

The growth of knowledge never makes an old 
craft seem poor and negligible. On the contrary, 
it often happens that under new light it grows in 
our interest and respect. Science lives on experi¬ 
ment ; and if a tool or a process has taken shape 
from the experience of centuries, science seizes on 
the results as those of an experiment of special 
value. She is not so foolish as to throw away that 
in which the slowly gathered wisdom of ages is 
stored. In this she is a conservative of con¬ 
servatives. 

Progressive Science. 

What is true of a tool or process is true also of 
those formulas in which growing science has tried 
to describe her discoveries. A new discovery 
seems at first sight to make an old hypothesis or 
definition become obsolete. The words cannot be 
stretched to cover a wider meaning. By no means, 
however, is that which is old to be thrown away ; it 
has been the best possible attempt to express what 
was understood at the time when it was formed. 
The new' is to be preferred for its better ability to 
contain the results of a wider experience. But in 
its time it will also be put aside. It is by a series 
of successive steps that we approach the truth : 
each step reached with the help of that which pre¬ 
ceded it. 

Nothing in the progress of science, and more 
particularly of modern science, is so impressive as 
the growing appreciation of the immensity of what 
awaits discovery, and the contrasted feebleness of 
our ability to put into words even so much as we 
already dimly apprehend. Let me take an example 
from the world of the physical sciences. There is a 


problem of which the minds of physicists have been 
full in recent years. The nineteenth-century theory 
of radiation asks us to look on light as a series of 
waves in an all-pervading ether. The theory has 
been marvellously successful, and' the great ad¬ 
vances of nineteenth-century physics were largely 
based upon it. It can satisfy the fundamental 
test of all theories, for it can predict the occurrence 
of effects which can be tested by experiment and 
found to be correct. There is no question of its 
truth in the ordinary sense. 

In the last twenty or thirty yearn a vast new field 
of optical research has been opened up, and among 
the curious things we have found is the fact that 
light has the properties of a stream of very minute 
particles. Only on that hypothesis can many ex¬ 
perimental facts be explained. A wave theory is 
of no use in the new T er field. How are the two view's 
to be reconciled ? How can anything be at once a 
wave and a particle ? I do not believe that I am 
unjust to any existing thinker if I say that no one 
yet has bridged the gap. Some of you who were 
present at the Liverpool meeting may remember 
that Bohr—one of the leading physicists of the 
world—doubted if the human mind was yet suf¬ 
ficiently developed to the stage in which it would 
be able to grasp the wholo explanation. It may 
be a step forward to say, as we have been saying 
vaguely for some years, that both theories are true, 
that there are corpuscles and there are waves, and 
that the former are actually responsible for the 
transference of energy in light and heat, and for 
making us see; while the latter guide the former 
on their way. This is going back to Newton, who 
expressed ideas of this kind in his “ Opticks,” though 
he was careful to add that they were no more than 
a suggestion. 

We are here face to facq with a strange problem. 
We know that there must be a reconcilement of our 
contradictory experiments; it is surely our con¬ 
ceptions of the truth which are at fault, though each 
conception seems valid and proved. There must 
be a truth which is greater than any of our descrip¬ 
tions of it. Here is an actual case where the human 
mind is brought face to face with its own defects. 
What can we do? What do we do? As physicists we. 
use either hypothesis according to the range of ex¬ 
periences that we wish to consider. To repeat a 
phrase which I employed a few years ago in address¬ 
ing a university audience familiar with lecture time¬ 
tables, on Mondays, Wednesdays, and Fridays we 
adopt the one hypothesis, on Tuesdays, Thursdays, 
and Saturdays the other. We know that we cannot 
be seeing clearly and fully in either case, but are 
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perfectly content to work and wait for the com¬ 
plete understanding. 

When we look back over the two centuries or so 
during which scientific men have tried systematic¬ 
ally to solve the riddle of light, or even go further 
back to the surmisings of philosophers of still older 
time, we see that every conscientious attempt has 
made some approach to the goal. The theories of 
one time are supplanted by those of a succeeding 
time, and those again yield to something more like 
the first. But it is no idle series of changes, of 
vagaries of whimsical fashion ; it is growth. The 
older never becomes invalid, and the new respects 
the old because that is the case. 

Surely it is the same in regard to less material 
affairs. The scientific w orker is the last man in the 
world to throw away hastily an old faith or con¬ 
vention, or to think that discovery must bring con¬ 
tempt on tradition. 

There is a curious parallelism here to a relation 
between science and industry of w T hich I have 
already spoken. Just as any particular case of 
mass production can be regarded as a temporary 
condition which the growth of knowledge brings 
about, and in the end supersedes, so also it may be 
said of any law or rule or convention or definition 
that knowledge is both the parent and eventually 
the destroyer. Time devours its own children. 
Even if a statement retains its outward form, its 
contents change with the meanings attached to its 
terms : and change, moreover, in different directions 
when used by different people, so that constant 
re-definition is necessary. How much more is this 
the case when the contents themselves have to be 
added to. The distinction between truth itself and 
attempts to embody it in w r ords is so constantly 
forced upon the student of science as to give his 
statements on all matters a characteristic form 
and expression. This is, I think, one of the 
reasons why men are often needlessly alarmed by the 
new announcements of science and think they are 
subversive of that which has been proved by time. 

To this consideration I may add yet one more, 
which may be illustrated by the same analogy. 
Scientific research in the laboratory is based on 
simple relations between cause and effect in the 
natural world. These have at times been adopted, 
many of us would say wrongly, «s the main principle 
of a mechanistic theory of the universe. The 
relation holds in our experimental work; and 
so long as it does so, we avail ourselves of it, 
necessarily and with right. But just as in the case 
of research into the properties of radiation we use 
a corpuscular theory or a wave theory according to 


the needs of the moment, the tW'O theories being 
actually incompatible to our minds in their present 
development, so the use of a mechanistic theory in 
the laboratory does not imply that it represents all 
that the human mind can use or grasp on other 
occasions, in present or in future times. 

Ultimate Aims. 

The proper employment of scientific research is 
so necessary to our welfare that we cannot afford to 
allow misconceptions to hinder it; and the worst 
of all are those which would suppose it to contradict 
the highest aims. Science, as a young friend said 
to me not long ago, is not setting forth to destroy 
the soul of the nation, but to keep body and soul 
together. 

Some perhaps might say that in considering 
science in relation to craftsmanship I am pressing 
the less noble view* ; that I am not considering 
knowledge as its own end. It is said that useless¬ 
ness in science is a virtue. The accusation is a little 
obscure, because it may justly be said that know¬ 
ledge is never useless. If I have thought of science 
in relation to craftsmanship, it is because I have tried 
to set out the vast importance of what craftsman¬ 
ship means and stands for. 1 have not forgotten 
that there are other aspects of the inquiry into the 
truths of Nature. Indeed, 1 could not carry out the 
lesser task without considering the whole meaning 
of science. 

No clear line can be drawn between pure 
science and applied science : they are but two 
stages of development, two phases which melt into 
one another, and either loses virtue if dissociated 
from the other. The dual relation is common to 
many human activities and has been expressed in 
many ways. Long ago it was said in terms which 
in their comprehensiveness include all the aspira¬ 
tions of the searcher after knowledge : Thou shalt 
love the Lord thy God with all thy heart, and with 
all thy soul, and with all thy mind ” ; and " Thou 
shalt love thy neighbour as thy self.’ * In the old 
story, every listener, from whatever country he 
came, Parthians and Medes, Cretans and Arabians, 
heard the message in his own tongue. A great 
saying speaks to every man in the language which 
he understands. To the student of science the 
words mean that he is to put his whole heart into 
his work, believing that in some way which he 
cannot fully comprehend it is all worth while, and 
that every straining to understand his surroundings 
is right and good ; and, further, that in that way 
he can learn to be of use to his fellow men. 
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Summaries of Addresses of Presidents of Sections . 1 


The Volta Effect, 

I N his presidential address to Section A (Mathe¬ 
matics and Physical Sciences) on the Volta 
effect, Prof. Alfred W. Porter endeavours by a re¬ 
statement of the problem, approached from the 
thermoelectric point of view, to make clear what 
the usual equations represent, The usual equation 
for the electromotive force in a thermoelectric 
circuit is not a description of what occurs at 
different points of any one circuit, but is an equation 
connecting together the e.m.f.’s of distinct circuits 
for which the terminal temperatures are different. 
Much of the confusion which abounds in the Volta 
controversy is due to inattention to this fact. 
Another source of error arises from the assumption 
of ‘ perfect gas * relations for cases to which such 
relations do not apply. It is not true, in general, 
that the external work done by a system (at con¬ 
stant temperature), and the heat taken in by the 
system, are a measure of one another. It would 
be true for a 1 perfect gas 5 ; but even this is an 
ideal case, and for real gases it is not true. Nor 
is it even approximately true in the majority of 
systems : examples are given to illustrate its 
failure. Consequently, it is quite unsafe to take 
the supposed equality of the heat and external 
work as a starting-point for discussions on the 
Volta effect. 

Modem developments in electricity have made 
the thermodynamical arguments much more cogent 
than they were in Maxwell’s dayB, when the sub¬ 
stantial nature of electricity was regarded as a 
provisional hypothesis which might ultimately be 
dispensed with. There is now no doubt about its 
corporeal character—using the adjective in the 
sense in which we apply it to other forms of matter. 
The term specific heat applied to electricity means 
now just what it means when applied to iron : but 
it has to be remembered that when inside a metal, 
the electricity (from the thermodynamic point of 
view) is in a solution. It is therefore the properties 
of solutions that need to be considered. The 
boundary between zinc and copper acts as a semi- 
permeable membrane, since the electrons and 
nothing else get through it. There is a difference 
of pressure (or potential) between the two sides. 
The electrons can also escape to some extent from 
the sides of the wires, that is, they have a vapour 
pressure. If the temperature is raised this evapora¬ 




tion becomes very conspicuous as thermionic 
emission. When equilibrium exists between two 
metals, the vapour pressure of the electrons must 
be the same for both. To such cases Margules* 
thermodynamical theorem must apply. By apply¬ 
ing this theorem to simple cases, results are obtained 
very similar to those obtained by applying Boltz¬ 
mann’s theorem. Moreover, the latent heat of 
transference of electricity from one metal to the 
other is connected with the specific heats of elec¬ 
tricity in the two metals. 

When we pass to electrolytic regions, that is, 
voltaic cells, there is much more uncertainty as to 
what happens at the boundaries. Physical chemists, 
under the influence of Debye, are revising their 
conceptions in regard to solutions. The old dis¬ 
sociation theory assumed that positive and negative 
ions moved about quite freely except when appro¬ 
priate collisions occurred when combination might 
take place, the amount of combination being 
calculable from the law of mass action. Debye, 
however, assumes complete dissociation (at least 
for dilute solutions), but with attraction between 
the ions due to their charges. Philosophically, 
there is not much distinction between the old and 
the new conceptions. The numerical results, how 
ever, are different as calculated by the tw o methods. 

At a boundary between metal and solution no 
electricity gets through except as a rider on an ion. 
At least this must be so in all cases in which 
Faraday’s laws of electrolysis are valid. 

On the other hand, the boundary between two 
solutions (for example, in a DanielTs cell) acts as 
a membrane more nearly of the metallic kind. 
Electrons riding on an ion in one solution get 
through, leaving their mounts behind and seizing 
others in the seoond solution. It is not unlikely 
that the voltage there may be of the same order 
as that at the outside oopper-zinc junction but of 
the opposite sign; for in both cases electrons 
alone are passing. If this is so, then the electro¬ 
motive force of a circuit may, at least approxi¬ 
mately, be the sum of those arising at the metal- 
liquid junctions. 

It is necessary to be cautious and to avoid 
dogmatism on the question of the voltages at the 
individual boundaries. Much more detailed ex¬ 
perimental knowledge is required before the 
electric circuit is really understood. The electronic 
theory in metals still has its difficulties, which it is 
of no use to ignore. On the other hand, the experi¬ 
mental difficulties in connexion with the direct 
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determination of the Volta effect are also very 
great, as all who have made experiments on it know. 

Though the voltage at the metal-metal junction 
is likely to be much larger than the chemical school 
demanded, there is nothing to justify one in going 
to the opposite extreme and expecting that the 
whole of the electromotive force of a circuit is 
located at that junction. Opposing schools should 
take comfort in the thought that in some respects 
they are both right. 

Fluorescence, Phosphorescence, and 
Chemical Reaction. 

Prof. E. C. C. Baly, president of Section B 
(Chemistry), has selected for hia address the fasoi. 
nating subject of phosphorescence, fluorescence, 
and chemical reaction, a field of study in which 
observations of high aocuracy concerning the 
physical properties of molecules, in contradistinc¬ 
tion to those of atoms, have been made. In his 
survey of the results already obtained and the 
trend of research, Prof. Baly states that the present 
position is very far from being satisfactory. On 
one hand, large and increasing numbers of photo¬ 
chemical reactions which are obviously stimulated 
by the absorption of radiant energy are known ; on 
the other hand, the radiation hypothesis, which is 
based on premises apparently theoretically sound, 
has been proved to be untenable, so that the general 
consensus of opinion has swung over to activation 
by collision in thermal reactions. He has therefore 
‘ exhumed the body * of the radiation hypothesis, in 
order that the cause of death might be more fully 
investigated. 

Summarising the position, Prof. Baly says that 
the radiation hypothesis states that the first stage 
of a chemical reaction is the activation of each 
molecule of the reactant by the absorption of one 
quantum of energy. Photoluminescenee evidence 
supports the reality of this critical quantum of 
activation, but not the supposition that the mole¬ 
cule gains this quantum by a single absorption 
process. The ‘ exhumation/ however, of the radia¬ 
tion hypothesis raises the question of thermal re¬ 
actions m an even more acute form than previously. 
Unless some mechanism exists whereby a molecule 
can gain its critical quantum of activation from a 
source of infra-red radiation, photochemical activa¬ 
tion must be viewed as an abnormal event and the 
radiation hypothesis must be promptly re-interred. 

Prof. Baly next refers to experiments on the 
photosynthesis of carbohydrates. Carbonic acid in 
aqueous solution is not acted on by white light, and 
when adsorbed on & coloured surface does not react 
in the dark, but when adsorbed on a coloured 
surface and irradiated by white light it reacts to 
form carbohydrates. Hence the complete activa-' 
tion of the carbonic acid must take place in two 
stages: partial activation by adsorption with 
formation of a molecular state capable of adsorbing 
some rays within the visible spectrum, whereby the 
activation is completed by photochemical means. 
Further, the number of partly activated molecules 
which are able to enter mto the final reaction is in 


linear proportion to the temperature. Evidently 
the adsorption process alone is not sufficient to 
bring the molecules into a state which enables 
them to react photochemically under the influence 
of visible light, the supply of heat energy being 
necessary to complete the partial activation. The 
hypothesis that a complex, A"B + ,^here B has 
gained its critical quantum of activation at the ex- 
ense of the rotational energy of A, is formed is, 
owever, applicable both to the synthesis of carbo¬ 
hydrates and, for example, to the behaviour of 
phenolic ethers with sulphuric acid. It also offers 
an explanation of the phenomena of photo¬ 
luminescence, Moreover, this hypothesis is sup¬ 
ported by the fact that the most effective method of 
deactivating an activated phosphor is by exposing it 
to infra-red radiation. 

Prof. Baly considers that the success which has 
attended the application of the hypothesis of com¬ 
plex formation justifies its general application to all 
thermal chemical reactions, and that the known 
oatalytic activity of water in inorganic chemical re¬ 
actions may be connected with its great ionising 
power, for it is possible that ionisation itself is the 
result of complex formation between solvent and 
solute. 

The Palaeozoic Mountain Systems 
of Europe and America. 

Mr. E. B. Bailey's presidential address to 
Section C (Geology) is a natural development of 
the writings of Suess and Bertrand. It deals with 
folded mountains, and explains that geologists can 
recognise such mountains by their internal structure 
even where old age has deprived them of their 
original height and form. Both in Europe and 
North America, there are immense regions that 
have escaped mountain - folding since the dawn 
of the Cambrian. In Europe we find Baltica, a 
triangular area with its base along the Urals and 
its apex in South Wales. In North America the 
corresponding area is Laurentia, situated between 
the southwardly convergent Atlantic and Pacific 
mountain belts. 

The north-western edge of Baltica is furnished 
by the Caledonian Chain of Britain and Scandinavia. 
The folding of this chain is of early Palaeozoic date, 
not later than Devonian. Tfirnebohm has described 
its south-eastward overthrueting on to Baltica in 
Scandinavia; Callaway, Lapworth, Peach and 
Home, its north-westward overthrusting on to 
the European representative of Laurentia, in the 
north-west Highlands of Scotland. This last 
relation recurs in Newfoundland, maritime Canada, 
and northern New England, as demonstrated by 
Logan. 

Throughout the address, emphasis is laid on 
subsidence preparatory to mountain-building (Hall, 
Dana, Haug). This subsidence originates and 
maintains tectonic slopes. Where sediment is 
delivered at the top ot such a slope, it may be 
sorted out through arrest of its coarser material in 
deep water. Where sediment is delivered at the 
foot of such a slope, it remains at the bottom, and 
any submerged platform at the top of the slope may 
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therefore furnish a propitious site for the growth 
of clear-water limestone. The former condition is 
illustrated in the preparatory history of the 
Southern Uplands of Scotland, elucidated by Lap- 
worth ; the latter in that of eastern Canada. 

The more southerly of the two chains which meet 
about the western angle of Baltica in South Wales 
belongs to the Hercynian System of Carboniferous 
date. Its northward overthrusting in Belgium has 
often been described. The history of its preparatory 
subsidence is reflected, first, in the geographical 
distribution of Old Red Sandstone and marine 
Devonian, and secondly, in that of the Carboniferous 
Limestone and Culm facies of the Lower Carboni¬ 
ferous. 

The Hercynian Chain begins to cross the main 
Caledonian Chain in South Wales and Ireland. 
The process is continued in southern New England. 
In Pennsylvania the Hercynian Chain steps clear of 
its Caledonian predecessor and marginally over¬ 
rides Laurentia. Of late years, Wegener has 
developed the idea of continental drift on a 
grandiose scale. He has accounted for many 
recognised correspondences in the geology of the 
two sides of the Atlantic by supposing that the 
ocean has flowed in betweon the Old World and the 
New r , as the two continental masses, with geological 
slowness, drift asunder. One cannot help feeling 
that Wegener may perhaps be telling us the truth. 
The available evidence is crude and ambiguous; but 
it is certainly startling to be confronted on the 
coasts of Britain and New England w ith what read 
like complementary renderings of a single theme : 
the crossing of Caledonian Mountains by Hercynian. 

Origin and Evolution of Larval Forms. 

In his address to Section D (Zoology), Prof. W. 
Garstang selects the Mollusea as a large and 
representative class of marine Invertebrata, and 
after a survey of the larval forms within the group, 
puts forward certain general results which define 
his point of view. Haeckel’s ‘ Biogene tic Law * 
is rejected as inconsistent with the unity of the 
inheritance established by modern genetics ( “ The 
Child is father of the Man ” ). The larva is re¬ 
garded as a specially locomotive phase of the life- 
history with a double task, to distribute the species, 
and to grow up into the adult; but the extent to 
which a given larva proceeds with the development 
of adult characters during its pelagic career is 
conditioned by its ability to carry the additional 
weight. The primary larva in each order of 
Mollusea is a simple trocliosphcre like that of 
Annelids. It later develops the adult characters 
of shell and foot to a degree which varies with the 
power of its locomotive girdle or prototroch. The 
larva of Chiton , with a weak girdle, develops 
merely the cuticular rudiments of its shell-plates, 
but no foot; those of DentaMum and Yoldia , with 
a large girdle, develop the complete adult form. 
In the higher and more modem types of Bivalve 
and Gastropod, the larva, equipped with an ex¬ 
tended velum, is nrovided with shell and foot 
from the first; and these organs—which in the 


more primitive groups (Chiton t DeniaMwn) are 
mere anticipations of adult form and larval 
encumbrances—now become integral parts of the 
larval organisation, thus creating a new and higher 
type of larva (e.g, veliger). 

The question is then raised how far the modi¬ 
fication of incipient adult characters can be oarried 
in a larva without breaking the unity of the 
inheritance and affecting the final form. Tem¬ 
porary modifications of shell and foot are easily 
rectified by later growth, but what if the larval 
modification involve the internal organisation and 
rectification be impossible ? 

Prof. Garstang claims the torsion of Gastropods 
as a case in point. Torsion makes the Gastropod. 
In the adult sequence, as expressed in classification, 
torsion appears as a true saltation, complete from 
the first, with no trace of intervening stages. In 
the development of limpets it has been shown by 
Boutan to take place suddenly during the free 
larval life, apparently by a muscular twist, which 
in the course of two or three minutes reverses the re¬ 
lations of head and foot to the developing mantle- 
chamber. It thus provides the larva for the first 
time with a space into which its head and velum 
can be instantaneously withdrawn on the approach 
of danger, under cover of a pedal operculum 
hitherto lacking. In higher Gastropods this rapid 
larval mode of development is replaced by a 
more gradual growth-process during the embry¬ 
onic period. The facts accordingly point to the 
origin of torsion from an adaptive larval mutation, 
the persistence of which into the adult stage 
transformed an early creeping Mollusk into the 
first Gastropod. 

The rest of the address is devoted to corro¬ 
borative evidence, largely based on the significance 
of the * marginal slit ’ which has characterised 
mantle and shell of Zygobranchiate Gastropods 
from Cambrian times to the present. The early 
development of this slit at the outset of the adult 
life is regarded as the response of the adult to the 
unsatisfactory respiratory conditions imposed upon 
it by the rotation of the branchio-cloacal chamber 
from back to front, where the free exit of water 
was blocked by the animars head and neck. In 
limpets a new set of gills has been developed 
outside the chamber altogether, while Azygo- 
branchiates have sacrificed the right gill, and set 
up a single direct current through the chamber, 
in plaoe of the original double one. Ail the 
ovidenoe, therefore, direct and indirect, points in 
the same direction: torsion was not developed 
step by step in the interest of the adult, but 
suddenly in that of the larva, while the adult 
adapted itself to the results of the mutation, and 
created the primary suborders of Gastropoda by 
so doing. 

Ancient Geography m Modern Education. 

Prof. J. L. Myres deals in his presidential 
address to Section E (Geography) with aspects 
of ancient geography in modem education. Re¬ 
trospect of the gradual recognition of the educa- 
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tional value of geography, and anticipation of 
the further changes which the ‘ next phase 1 
should require, both in preparatory and in adoles¬ 
cent education, justify re-formulation of the scope 
and function of geography as co-partner with 
history in the distributional study of the factors 
in Nature which the departmental sciences, both 
‘ physical 4 and 4 moral/ respectively study in 
isolation. In such distributional study the 
regional or geographical aspect is inseparable from 
the chronological or historical, both in research 
and in all phases of utility as an element in educa¬ 
tion. Both the 4 physical 4 and the * moral ’ 
sciences aoquire regional and historical aspects as 
soon as they come to be applied to human ends 
and problems, and their systematic treatment 
should be (and often has been) supplemented by 
regional and historical examples. But there is 
need, and frequent opportunity, for fuller correla¬ 
tion of programme, and co-operative team-work 
amoug teachers of geography, history, and the 
departmental ‘ pure sciences.’ 

Geographical teaching, like historical, is neces¬ 
sarily regional, and regional studies traverse and 
interconnect the study of historical periods. 
Principal illustrations of this are : (1) in the study 
of fhe * home-land/ which is (or should be) central 
in primary education ; in the study of the historical 
* legacies 1 of the cultures (2) of Israel and (3) of 
Greece and Rome, on which modern European 
civilisation rests in all its higher aspects. Both 
these cultures owe most of their characteristics to 
the regional peculiarities of their 4 home-lands/ and 
are imperfectly presented or appreciated when the 
geographical presentation of these is neglected. 

All phases of education, therefore, which include 
study of 4 biblical ’ or 4 classical 4 history or litera¬ 
ture, need to be co-ordinated w ith the geographical 
study of the Mediterranean region and the Nearer 
East. For the full significance of the national 
experience of Hebrews or Greeks is only realised 
when presented as a career of acclimatisation ; in 
Israel, of a nomad-pastoral folk plunged into a 
sedentary agricultural regime and thereafter ex¬ 
posed to competing influences of neighbouring 
cultures, Babylonian, Egyptian, Assyrian, and 
Persian ; in Greece, of diverse ethnic ingredients 
interfused in the highly specialised environment 
of the iEgean archipelago. Comparative geo¬ 
graphical study of the same regional surroundings 
at successive historical periods has the further 
advantage of emphasising the reaction of human 
societies on their environment, especially the 
exhaustion of natural resources, and transfigure- 
ment of what passes in long-civilised cotfntries for 
4 open country-side/ 

For historical reasons, connected with the 
political history of the Near East, and the social 
history of our own country, the correlation of 
studies which was normal at the Revival of Learn¬ 
ing became obsolete later, and the present problem 
Js how best to restore it without overloading the 
time-table. The divoroe between geographical 
study and the humanities being most serious- in 
the 4 classical 4 curriculum, through which the 


majority of educational administrators pass, as 
well as most of the teachers in higher secondary 
schools, it would seem that reform is most urgent 
at this point. Specific suggestions are : (1) 

systematic training in map-work throughout; 
(2) correlation of classical courses with the geo¬ 
graphy of the Mediterranean and the biblical study 
with that of the Near East ; (3) more frequent 
reference to geographical literature of all periods, 
to supplement text-book instruction and encourage 
* geographical thinking 4 ; (4) initial and persistent 
recognition that geography as a science rests on 
observation and field-work, without which class¬ 
room teaching is sterile. 

Increasing Returns and Economic Progress. 

In the course of his presidential address to 
Section F (Economic Science and Statistics), Prof. 
Allyn Young points out that the older econo¬ 
mists thought that increasing returns (increased 
output per capita as the total output grows) were 
characteristic of manufacturing industries, taken as 
a whole, but not of agriculture. Modern economists 
have probed into the details of the processes through 
which increasing returns are secured and have tried 
to ascertain just how the prices of commodities 
produced under conditions of increasing returns are 
determined. In particular, they have scrutinised 
the economies which come with the grow r th of the 
size of individual firms and of particular industries. 
Unfortunately, in the course of these special 
inquiries, the problem of increasing returns has been 
confused with other problems, such as the problems 
of monopoly anti of industrial combination, and the 
larger features, of the economic changes which 
account for increasing returns have b6en obscured. 
Increasing returns are primarily a matter of large^ 
production and only incidentally ft matter of' 
4 large-scale 4 production or of the size of individual 
firms or even of particular industries. 

The secret of increasing returns is still to be found 
in Adam Smith’s theorem that 44 the division of 
labour depends upon the extent of the market/ 4 
The most important form of the division of labour 
is found in the use of what arc called indirect, 
roundabout, or capitalistic methods of production. 

4 Mass-production ’ is a relative term. All round¬ 
about methods involve a larger or smaller degree of 
mass-production. The degree in which it is advan¬ 
tageous to use such methods depends alw ays upon 
the extent of the market. Mr. Ford’s methods 
would be wasteful in a small automobile factory for 
precisely the reasons which would make it wasteful 
to construct a hammer to drive a single nail. The 
relatively high productivity of labour in a number 
of representative American industries is to be 
explained, of course, by the extent of the domestic 
market, unimpeded by tariff barriers, which is open 
to them, rather than by any superior efficiency on 
the part of their management. 

The market grows, not only with geographical 
extension and the increase of population, but also 
with the general growth of production. In one 
sense, therefore, the division of labour depends upon 
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the prior division of labour. Once set in motion, 
economic progress is continuing and cumulative. 
Even in the absence of the discovery of really new 
technical processes, increasing returns would be 
sure to continue to be realised—within the limits 
imposed by the scarcity of necessary natural 
resources. While there is, then, no effective 
tendency towards economic equilibrium, there is, 
nevertheless, an effective tendency towards an 
equilibrium rate of progress. Both the technical 
and the psychological costs of securing an increased 
annual national dividend increase disproportionately 
if the rate of change is accelerated beyond a certain 
point. This does not mean that increasing returns 
are illusory, that their advantages are negatived by 
their costs. Because a mountain climber adjusts 
his pace to his physical powers and to the conditions 
of the ascent, it should not be inferred that he might 
as well have stayed at the foot. 

Engineering and Civilisation. 

Under the title of “ The Influence of Engineer¬ 
ing on Civilisation,” Sir William Ellis deals in 
his presidential address to Section G (Engineering) 
with the interesting subject of the direct associa¬ 
tion during the latter part of the last century 
between engineering and the amenities of modem 
life resulting from the great developments which 
have taken place in all branches of engineering. The 
address sets out very clearly how dependent civilisa¬ 
tion is on each and all branches of engineering. 

In connexion with civil engineering, it is pointed 
out that the very existence of the population in 
our large cities in health and comfort is to a large 
extent dej>endent on the work of the civil engineer 
in ensuring an ample and reliable supply of water 
of good quality and an efficient drainage control. 
The prosperity of various countries has largely 
resulted from irrigation works, in many cases 
the development of produce-growing being" limited 
only by the fact that irrigation works have so far 
been insufficient. The work of the civil engineer 
appears also in the construction of larger docks 
and harbour basins rendered necessary by the 
great increase in the tonnage of ocean-going vessels 
and the designing of bridges for carrying the heavy 
traffic brought about by the development of rail¬ 
ways all over the world, many of them in difficult 
mountainous countries. 

Great changes have been brought about in 
railway transport in the last fifty years, and this 
side of engineering is of importance to the potential 
wealth of the great corn-growing countries. The 
grow th of road transport has a direct bearing upon 
the railways, and attention should be given to the 
desirability of the construction of by-pass roads to 
divert heavy traffic from passing through towns 
and villages. 

There have been wonderful developments in 
tonnage and horse-power of ocean-going vessels ; 
and the safety and comfort of travelling to-day, 
compared with forty years ago, have been greatly 
increased. Sir William Ellis alludes to the great 
services which the engineering branch of the Navy 


rendered in the War, and to the developments 
which are taking place in connexion with internal 
combustion engines and the use of higher pressure 
steam for boilers. 

The activities of mechanical engineers have led 
to many remarkable advances. Reference is made 
in the address to the advent of a new type of tool 
steel, and a suggestion is offered to maonine tool- 
makers that they should keep more in touch with 
the actual users of the machines, who from time 
to time may have useful ideas based on personal 
knowledge of the output of the machines. 

Sir William Ellis refers also to the progress of 
mining engineering and the use of electricity and 
compressed air engines in underground workings. 
The various developments of electricity, the tele¬ 
graph , the telephone, electrical driving, lighting, etc., 
nave contributed greatly to improve the domestic 
amenities of the general population. The wider 
use of electricity, both for lighting and heating, 
would be of great advantage for reasons of cleanli¬ 
ness and health. An interesting reference is made 
to the introduction of the telephone by Prof. 
Graham Bell at the British Association meeting in 
1877. The address also refers to the great services 
which the introduction of radio has brought about 
to ships at sea. 

Scottish Archeology. 

Sir George Macdonald in his presidential 
address to Section H (Anthropology) deals with 
some aspects of the archaeology of Scotland. Its 
systematic study may be saia to have begun in 
1780, when the Society of Antiquaries of Scotland 
was founded by the ecoentrio Earl of Buchan. 
Smellie’s very complete contemporary “ Account ” 
of this foundation, and of the institution of what is 
now the National Museum of Antiquities in Edin¬ 
burgh, shows how crude were the beginnings of 
what has since developed into one of the finest 
rehistoric collections in Europe. The process 
y whioh the dilettante is transformed into the 
scholar, the antiquary into the archaeologist, is 
very much the same in all countries. But Scottish 
archaeology was peculiarly fortunate in that its 
infant footsteps were guided by a man of the 
exceptional capacity and gifts which characterised 
the late Dr. Joseph Anderson. His memorable 
series of Rhind Lectures, delivered forty or fifty 
years ago, placed the subject once for all on a solid, 
because a thoroughly scientific, basis, 

Anderson’s analysis revealed the fact that, while 
the arohwology of Scotland had much, very much, 
in common with that of other areas, it also pre¬ 
sented certain features whioh had no parallel else¬ 
where—the brochs, for example, a notable group of 
earth-houses, the curious carved stone-balls, the 
massive bronze armlets, the so-called ‘ Piotish ’ 
symbols, and the heavy silver chains on which 
these last occasionally appear. As compared with, 
the southern half of Britain, too, Scotland enjoys 
a great advantage in respect of the abundance 
of prehistoric material still available for study. 
The Royal Commission on Ancient Monuments is 
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collecting much valuable information as to its dis¬ 
tribution. But there remains a great field for 
excavation, properly organised and conducted. 

Meanwhile.it la worth while asking how thiswealth 
of material is to be accounted for. That so large a 
proportion should have survived is not surprising. 
The prehistoric settlers had naturally selected the 
treeless areas, and in Scotland the areas which were 
treeless in prehistoric times are precisely those 
which lend themselves least readily to cultivation 
under modem conditions. Many monuments which 
would have been swept out of existence by the 
plough have thus been spared all damage save that 
of natural decay. This, however, is only one side of 
the problem. It is more difficult to explain the 
relative density of the population that seems to 
have tenanted districts like the Western Islands, 
Sutherland, Caithness, the Orkneys and the 
Shetlands in prehistoric times. 

It has been suggested that metal was the lure 
which attracted these early immigrants. The sug¬ 
gestion has about it the glamour of romance. But 
the area is not metalliferous, and, even if it were, 
one would still have to reckon with the neolithic 
wanderers. Geographical conditions afford a much 
more likely clue. In those far-off days the English 
midlands were thickly wooded, while the way 
through central Scotland was barred by swamps 
and morasses and, above all, by the Caledonian 
forest. The stream of population that moved 
northwards along the western fringe of Europe 
seems to have travelled through Ireland by way 
of the Western Islands into Scotland. There is 
archaeological evidence to show that the Scots 
were by no means the earliest invaders. What had 
happened long before is fairly obvious. The set of 
the current of migration was always towards the 
north. At intervals.a surplus of humanity would 
be spilled from Ireland, and for the folk who were 
thus driven out there would be but one open road. 
That rood, however, was a cul-de-sac. Those who 
followed it would find that northern Scotland was 
literally the end of the world. When they reached 
Unst, they would scan the horizon in vain for any 
sign of land to tempt their frail craft farther. The 
ocean was for them an insurmountable barrier. As 
the pressure from the south increased, congestion 
in the rear of the barrier would be inevitable. That 
is why prehistoric monuments are so numerous in 
a region that is but sparsely peopled to-day. 

Relation of Physiology to Other Sciences. 

In his presidential address to Section I (Physio¬ 
logy), Prof. C, Lovatt Evans discusses the relation 
.of physiology to other sciences. Physiology has 
a threefold appeal, in its relations to medicine 
and philosophy, and as a science with a distinctive 
position of its own. Physiological knowledge has 
always had the closest association with medicine ; 
©Knieal observations and deductions drawn from 
them have shown that disease is always the result 
of a quantitative change in some physiological 
prooess. Athough there have been many striking 
advances in treatment during the last few decades, 


yet true discoveries, as distinct from inventions, are 
probably the results of chance observations, which 
lead to the formation of hypotheses, later deliber¬ 
ately tested by experiment; but it is given only to 
the few to realise the relationships of such chance 
observations and bo to make the discovery. The 
importance of experiment in the ascertainment of 
physiological knowledge is stressed; in fact, no 
medical man can adequately treat his patient with¬ 
out utilising, at every turn, knowledge derived from 
animal experimentation and obtainable in no other 
way. 

Advance in knowledge leads to specialisation, 
and the difficulties of selecting suitable minimum 
requirements of knowledge for the student in the 
different branches are increased ; their solution 
appears to lie in modification of the present 
examination system and, on the part, of the teacher, 
a proper perspective of the relation of his own 
subject to the requirements of the curriculum as a 
whole. It is impossible to give the average student 
such physiological training as will fit him to carry 
out research ; those who wish to take it up must 
spend a further year or two in studying the subject. 

Physiology takes its place as a science in pro¬ 
portion as its data are accurate and its principles 
fall into line with those in other sciences. With 
improvement in the accuracy of its methods, and 
by progress in the formulation of its problems, 
mathematics can be profitably employed in the 
manipulation of its data, but only when it leads to 
clarification of thought in both the author and his 
readers. Thus, help is obtained by the application 
of the theory of errors when the interpretation of a 
group of physiological experiments is rendered 
difficult by the occurrence of chance variations ; 
important conclusions should not be drawn from a 
few observations unless the conditions are so well 
controlled that individual chance variations can 
only occur to a slight extent. Similar considera¬ 
tions affect the application of the other exact 
sciences in physiology. Physiology is something 
more than biochemisty and biophysics ; it is, ana 
always will remain, a i>iological subject. 

Thus the exact sciences cannot furnish an 
explanation of physiological phenomena, nor, 
without direct reference to physiological facts, can 
they allow of their prediction. Pure physics, 
chemistry, or mathematics would not have enabled 
physiologists to predict the physico-chemical 
equilibria in blood, since these adaptations depend, 
among other things, on the presence of membranes 
round the red blood cells, tne properties of which 
could only be determined by experiment. Once 
the phenomena were known, it was possible to 
describe them more accurately in physico-chemical 
languajge. 

In discussing the philosophical position of physio¬ 
logy, it is pointed out that mechanistic inter¬ 
pretations of life tend in the long run to become 
superficial as the vitaiistic ones predispose to 
scientific nihilism. It is unnecessary to attempt to 
decide between these two opposed views of the 
nature of life. Physiology should adopt a new 
point of view; the idea of adaptation should be 
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taken as its basal principle. Life is conserved by 
adaptation, and it is essential to treat the organism 
and its environment as one if a proper insight into 
the adaptations manifested by the former is to be 
attained. 

Psychology of Skill. 

The subject discussed by Prof. T. H. Pear, in 
the presidential address to Section J (Psychology), 
is “ The Nature of Skill/’ In the many studies of 
skill for the purposes of pure theory, education, 
industry, and sport, the word seems to have covered 
a heterogeneous collection of performances. In 
this address an attempt is made to give some idea 
of the mental * and bodily happenings which 
constitute skill; to supply a scientifically useful 
meaning for the term, by filtering the popular 
meaning and rejecting irrelevant ones. 

The definition of nkill proposed is ” an integration 
of well-adjusted performances.” This will mark 
off skill from a mere congeries of habits, which 
might or might not be well-adapted. A habit is 
further defined as “an acquired specific response 
to a specific situation.” Experimental work upon 
transfer of training has shown the futility of the 
concept of 1 general habits/ The essence of habit, 
if the term is to retain any relation to ordinary 
language and remain useful, is specificity. 

It would be premature to speculate upon the 
relation of skill to conditioned reflexes. Possibly 
they stand at opposite ends of a long scale of 
transition. The impressive fact that to ensure 
the certain conditioning of a reflex, the control of 
external surroundings must be complete, contrasts 
with the amazing difficulties against which a human 
being may acquire high-grade skill. 

Skill implies the power, or powers, of * pattern¬ 
ing ’ responses. Of this an interesting form is 
f knack,’ which is discussed in detail, as well as 
the relation of human skill to natural aptitude. 
Many features attributed to skill in games and 
sports are, to borrow . the language of logic, 

‘ accidents * rather than k propria/ This is even 
more true of skill in industry, where definite 
agreement concerning the nature of skill seems 
needed, a subject which will be discussed at the 
joint meeting of Sections P and J on Sept. 10. 
Owing to this ambigtiity, many discussions con¬ 
cerning skilled trades, skilled jobs, skilled workmen 
and the disappearance of skill, are of little scientific 
interest. A classification of skills is attempted in 
the address. 

The relation of intelligence and intellect to skill 
—a problem obscured by the current phrases 
‘ clever with one's hands ’ and ‘ clever with one’s 
head ’—is discussed. It is suggested that many 
psychologists and intelligence testers have too little 
reaped t for the intelligence which thinks in terms 
of things rather than symbols for things. Abstract 
thinking is not confined to the use of auditory 
and visual symbols. 

The relation between different * muscular * or 
motor abilities, and the transfer of training from 
one ability to another, are discussed in the light of 
recent experimental investigations. 


Sex and Nutrition in the Fungi. 

Iy 1027 the president of Section K (Botany) 
dealt with the elementary types of holophytic 
plant life ; 4 this year attention is turned to sapro¬ 
phytic and parasitic forms. These have some¬ 
times been assumed to be derived from diverse 
phyla of green plants, but Prof. Dame Helen 
Gwynne-Vaughan, in her presidential address* 
takes the view that they are more probably a 
separate group originating among the Protista. 

Few of the fungi liberate gametes ; in the great 
majority of those possessing a sexual process this 
consists of the union of cnenocytic garaetangia 
which may be similar or may differ in size and 
form. In most of the Oomycetes male and 
female organs are borne on the same plant, but 
Phytophthora Faberi and species of Dirtyuchus 
are dioecious. In the Mueorales the union of 
similar gametangia is common, but these are often 
borne on separate plants, and appear only when 
two appropriate mvcelia meet. Blakeslee, who 
first observed this phenomenon, designated the 
mycclia as ( + ) and (-), and described those 
species with (■+•) and ( - ) mycelia as hetorothallic. 
It seems clear that the distinction is one of sex, 
though, in the absence of visible distinction 
between the my celia, or between the gametangia 
which they bear, the terms male and female 
cannot be used. 

In the higher fungi only a few dioecious species 
are known, with male and female organs borne 
on different plants ; but a largo number are 
heterothallic, two or more mycelia co-operating 
in the production of fruits. One of the most 
striking characters both of the Basidiomycetes 
and Ascomycetes is the tendency of the vegetative 
hyphfic to fuse. Branches link up neighbouring 
filaments, Whether of the same or different origin, 
and germ-tubes from distinct spores flow into 
one another. This condition has probably a 
nutritive value; it raises in a special form the 
question of the meaning of an individual. 

In a considerable number of species mycelial 
fusions are required before fructifications can 
be developed ; in most of these species there 
are two kinds of mycelia, in some there are four, 
in a few there are three. In all such cases only 
fusions between appropriate mycelia are immedi¬ 
ately fertile, though in several of these hetero¬ 
thallic forms fruits will ultimately appear in single 
spore culture. Most investigators have considered 
the difference between the mycelia as on© of sex, 
in spite of the complete lack in many cases of 
sexual organs, and the difficulty occasioned by 
the occurrence of three or four ‘ sexes/ 

Alternatively, it is possible to regard the differ¬ 
ence between the fusing mycelia as nutritive even 
when associated with the production of fruits. 
This hypothesis involves a consideration of the 
physiological conditions affecting the formation 
of fruits, and of the occurrence of saltation in 
fungi; it is strengthened by unpublished work on 
one of the Ascomycetes which is to be described 
in detail during the meeting of the Section. 
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The problem is one which affects our conception 
of the significance of sexual reproduction in all 
groups of organisms, and may serve to throw 
fight on the primitive sexual process. 

Education : the Next Steps, 

Dr. Cyril Norwood, president of Section L 
^Educational Science), refers in his address first 
to the growing belief in the value of education 
which has characterised the twentieth century in 
England. But, since its history has been the story 
of satisfying practical needs as they have arisen, 
English education is as a system neither logical nor 
complete, and there are many gaps still to be filled. 

The system of dual control in elementary 
education means the laok of simplicity, economy, 
and efficiency, and it is argued that in spite of the 
danger of raising the * religious * question, the 
proper course is to transfer the voluntary schools 
to the local education authorities so long as 
facilities of entry shall be maintained for the 
denominations at certain regular and definite times. 
Besides this administrative problem the need for 
rethinking the whole of education from eleven to 
fifteen years of age on a psychological basis is 
urgent, and the proposals of the Hadow Report are 
commended. 

It is pointed out that in England now, out of 
700,000 children in any one year, 300,000 are 
outside instruction altogether at the age of 14+ , 
and at 15 + the number is 520,000 ; it is argued 
that this sacrifice of the children at a critical age 
is the cause both of unemployment and unemploy¬ 
ability. It is necessary to develop a system of 
universal scope and much variety, and to carry 
into it that spirit which in the last thirty years 
has changed the character of the elementary schools, 
and made them no longer merely the places of 
mechanical instruction in the three ll’s, but more 
living oentres for the training of hand, eye, and voice. 

The great growth of secondary education is 
described : since 1904 the schools have increased 
from 575 to 1489, and the pupils havo multiplied 
four times. So sudden and large an increase has 
developed considerable strains in the fabric of the 
system, which was designed to meet the needs of 
university and professional students. It is argued 
that it is no longer right to force all into this 
single mould, and that there should be a double 
system of certificates, one to be given to those who 
follow the old academic course, which has proved 
its value, and the other to be given to those who 
have followed a general course suited to their 
needs, but do not intend to carry their education 
beyond the secondary school. The question 
whether the higher work of the schools is unduly 
specialised is raised, and a conference of all the 
universities is asked for in order that they may, 
if possible, arrive at a common mind both as to 
the age of entry of their students, and the kind 
and standard of knowledge which they wish them 

i^thefield of technical education it is urged that* 
it has been too isolated, and that there is need 


of much fuller contact, of more knowledge and 
sympathy, not only between technical education 
and industry, but also between all forms of industry 
and commerce, and all forms of education. 

The question is raised, What is the proper part 
which formal and external examination should play 
in the educational course % While it Is allowed 
that the attacks on examinations are frequently 
unreasonable, it is argued that the proper use of 
external examination is as an avenue to the 
universities and professions, but that the case of 
the average boy or girl should be met in the future 
by the issue of a certificate that he or she has 
followed the full course of an efficient and recognised 
school. No child under fifteen years of age should 
in any case be examined save by his own teachers, 
and the common entrance examination for the public 
schools is held up as an example of the examination 
method at its worst, necessitating mechanical 
teaching and work in the preparatory schools, and 
impairing the mental development of the pupils. 

The address ends with a statement of the vital 
importance of the work of teachers in this genera¬ 
tion, when the country is committed to the experi¬ 
ment of unrestricted democracy, and everything 
depends on the production of a citizen body capable 
of discussing the true values of life. 

The Live Stock Industry and its 
Development. 

The address of Dr. J. S. Gordon, president of 
Section M (Agriculture), deals with the important 
position which live stock and live stock pro¬ 
ducts occupy within the British Empire. This is 
shown by comparing the relative importance of 
crops and live stock production in several countries 
of the Empire. In the British Isles the decrease 
in tillage between 1871 and 1926 has been very 
striking in comparison with the maintenance of the 
live stock population during the same period. 
Arable farming has declined greatly in face of 
trans-oceanic competition, while live stock has 
been maintained in the face of almost equally 
serious competition from the Argentine and the 
New World. Price levels have ruled more heavily 
against crops than stock and stock products. The 
changes and improvements in the live stock industry 
during recent years have been extraordinary, especi¬ 
ally in regard to early maturity and quality in the 
production of beef, mutton, and pork, in high yields 
of milk and butter-fat in dairy cattle, and in large 
egg records in poultry. These changes during recent 
years in beef, mutton, and pork are attributable to 
the demand for small joints, and the influence of 
pedigree sires in the development of fine quality 
and early maturing animals. Although the average 
weight of beef cattle has only decreased by 6 per 
cent since 1913, the most striking feature is that 
the reduction in age is considerable. 

Great Britain has the reputation of having the 
finest pedigree stock in the world, and yet probably 
nowhere else in the British Empire is improvement 
in the cross-bred cattle more urgently needed. It 
is a strange anomaly that pure-bred stock are 
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exported to all parts of the Empire and to foreign 
countries for the improvement of the native stook, 
while at home cross-bred stock are in compari¬ 
son so inferior to the pure-bred stook. This can 
be altered and improved by the increased use of 
pedigree sires, and in this direction the State can 
give considerable assistance with great advantage 
to itself. The State oan also help by the elimina¬ 
tion of the scrub bull, which will only be accom¬ 
plished in an effective manner by legislation. The 
agricultural scientist con assist in this improve¬ 
ment along four distinct lines of research—animal 
nutrition, animal diseases, animal breeding, and 
marketing. 

An extension of our knowledge of animal nutri¬ 
tion in connexion with the economic rationing of 
early maturing animals would be of considerable 
value to the live stook industry. The wholo ques¬ 
tion of malnutrition is of fundamental importance, 
particularly in its relationship to health, fertility, 
and disease resistance. Nutrition is no longer a ! 
question of protein and energy requirements. The 
work in progress on mineral metabolism is opening 
up new lines of advance and broadening our con¬ 
ception of the close connexion between nutrition 
and disease. The need for extended research into 
the diseases of farm animals as the best method 
of protecting the live stock industry against 
epidemics which annually threaten it so seriously 
is beyond question. The problems of animal breed¬ 
ing are equally important. To the system of 
marketing live stock products pursued in Groat 
Britain is largely clue the inferior position which 
these , products occupy on the home markets. 
British methods of marketing stock and stock 
products require a comprehensive reorganisation. 

As progress is made in grading up stock by 
breeding methods, it is imperative that there should 
be corresponding developments in our knowledge 
of nutrition, disease resistance and elimination, and 
in marketing. The funds devoted to such work are 
quite inadequate when viewed in the light of the 
importance of the live stock industry, which in 
England and Wales alone is worth approximately 
£164,000,000 per annum. 

If we are only prepared to attack these problems 
in a live and organised manner, there is a future, 
and a bright future, for the live stock industry. 

Preservation of Scenic Beauty. 

In his presidential address to the Conference 
of Delegates of Corresponding Societies, Dr. 
Vaughan Cornish points out that the great work 
of preserving scenio beauty in t-own and country 
calls for division of labour, and the special task 
of academic bodies and their learned members 
is to establish a sound aesthetic of scenery. For 
this it is necessary to discover and define the 
harmonies of scenery, those combinations which 
produce the aspects more than merely pleasing 
which fill the mind with joy. When these are 
known, it becomes possible to discriminate with 
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certainty between the change that threatens irre¬ 
parable damage and that which, although at first 
unpleasing, will introduce a novel beauty when the 
new pattern is complete. 

He that aspires to be instructor or guide in 
matters of soenic beauty must submit himself to the 
discipline of contemplation. In his walks abroad 
he must let busy thought quiet down that the mood 
of receptive attention may become dominant. 
Then the whole, being can be stirred, for the 
emotions aroused by scenio harmonies axe not 
merely primitive, they result not only from physical 
inheritance but also from the sum of all the past 
action, feeling, and thought of ft man’s own life. It 
is only the jostling, obtrusive thought of the hour 
which must bo eliminated in order to reach the 
contemplative state, and to all who attain this 
condition the harmonies of scenery bring an in¬ 
tegration of the personality which is beyond the 
reach of those who neglect the correlation and 
synthesis of thought and feeling. 

Of the practical problems relating to the soenery 
of cities, that of smoke abatement is still the chief. 
Remove the smoke-cloud, and oornice and colon¬ 
nade shadowed by the sun produce their archi¬ 
tectural effect; vegetation flourishing in park and 
boulevard relieves the eye and brings the fragrance 
of the country into the heart of the town ; and the 
al fresco habit induced by clean, bright, fresh air 
imparts new interest and animation to the scenery 
of urban life. 

The problems of motor traffic in relation to the 
amenities of village street and country road, diffi¬ 
cult as they are of solution, have at least been 
clearly stated, but that of seaside planning has not 
received due attention. The fishing village was 
rightly placed to hug the shore, but the prevailing 
practice of developing the seaside resort with 
building-line close to the beach is radically wrong. 
There should be a broad lea in front, for a mere 
roadway and footpath between the houses and the 
beach is utterly inadequate as pleasaunce for a 
considerable town, and the message of the free 
and open ocean is lost amidst a jostling crowd. 

The purely agricultural districts of Great Britain 
are both decorative and full of human interest, but 
for the development of personality it is needful that 
the contemplation of untouched, spontaneous 
Nature should come as a rhythmic variation, hence 
the national need for the reservation of complete 
landscapes of the wild. In respect of such reserva¬ 
tions, it may be well to warn the enthusiasts of 
forestry that if the culminating heights of down and 
moor be planted with trees, their beauty as distant 
sky-line will be completely ruined. 

In one prospect of untouched, elemental Nature 
our island home is pre-eminent, the view of the sea 
from precipitous cliffs, an image of infinity and 
eternity inestimable in its influence upon the loftier 
imaginings of the people. Without question, the 
time has come when no further encroachment 
should be permitted upon customary access to the 
sea cliff. 
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in the irregular variations at distant stations, there 
must be correlation at stations close together, 
and it is important to determine limits of dis¬ 
tance. By the photoelectric method this should 
be comparatively quiok and easy. 

Bibliography. 

The work here described is discussed somewhat 
more fully in Proc. Roy. Soc . A, vol. 119, p. 11, 


1928. The figures are here reproduced by kind 
permission of the Society. 

See also on some points earlier papers— Proc* 
Roy, Soc . A, vol. 1Q6, p. 117 (1924), and Proc * Roy . 
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Oceanographic Observations between Greenland and North America. 

By Donald 


T HE history of the exploration of the seas 
between Greenland and America begins in 
the year 982, when Erik the Red founded on the 
south-west coast of Greenland the Norwegian 
colonies which were abandoned about the end of 
the fourteenth century. To oceanographers, the 
interest of this episode lies in a suggestion by Otto 
Pettersson that such voyages could not have been 
made in the open ships of the Norsemen unless 
the ice conditions had been much more favourable 
than they are now, and that the colonies were 
eventually abandoned because the climate had 
become more severe. The second stage in the 
exploration was the series of attempts to find a 
Northwest Passage, which came to an end with 
the discovery of Baffin Bay in 1610, and the third 
brings us down to the present time and includes 
the whaling voyages, the Danish voyages of 
discovery along the Greenland coast, and modern 
Arctic exploration. The reports of the ice masters 
contained a great store of information as to the 
general set of the currents and the distribution of 
icebergs and sea ice, but little else of oceanographi¬ 
cal value, and in particular they throw no light on 
the cause of the great variation from year to year 
in the amount of ice which drifts southwards to 
the trans-Atlantic traffic lanes. 

The circulation of the water is fairly simple. 
The East Greenland Current flows south and west 
to Cape Farewell, round which it turns to the 
north-west under the directing foroe of the earth’s 
rotation and the density gradient across the coastal 
fringe of lighter water. It then becomes the 
Weet Greenland Current and flows northwards, 
probably as far as Melville Bay; according to 
some oceanographers, however, it does not pene¬ 
trate beyond Disko Bay, and the northerly coastal 
current in Melville Bay is of the nature of an eddy. 
No east coast bergs are found on the west coast 
north of Julianehaab, about 100 sea miles beyond 
Cape Farewell; and in the Godthaab region, in 
about 65° N. lat., the cold current comes in contact 
with a warmer Balter Atlantic current, in which 
the last of the sea ice melts. There appears to 
be a tendency for the current to spread westwards 
cm the surface in these latitudes, but it carries no 
ice with it. Much less is any ice carried south- 
westwards from Gape Farewell to Newfoundland 
by a dfrect extension of the East Greenland Cur¬ 
rent, in the way shown on some of the older charts, 
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with complete neglect of the necessary effect of 
the earth’s rotation. 

In Baffin Bay there is a northerly set on the 
east side in Melville Bay with many bergs, and 
westwards of this two great southerly drifts of 
heavy ice which are derived from Smith Sound, 
the western Sounds, and from Melville Bay, which 
are known as the Middle Ice and the West Ice. 
Between them, at the head of Baffin Bay, lies one 
of the most interesting features of these regions, 
an open space called tne North Water, said never 
to freeze over, and generally attributed to a current 
of warm salt Atlantic water welling up from below. 
The Middle Ice and the West Ice unite at the 
northern entrance to Davis Strait, and as the 
Labrador Current flow south and east along the 
continental shelf of the Labrador coast as far as 
the Tail of the Grand Banks. 

Little is known of the oceanography of these 
waters. The Scotia and the Chance have shown 
that the current on the Labrador coast is con¬ 
fined to the shallow water of the continental shelf, 
and that to the eastward of it lies warmer and 
salter Atlantic water in which the lines of equal 
density are horizontal, as if the water were at rest, 
at least so far as density currents are involved. 
This is somewhat remarkable, since there must be 
a continual movement northwards to compensate 
for the water removed on the outer edge of the 
Labrador Current, and in any event it is known 
that this water, or at least a similar water, dives 
under the fresher and colder surface layer in about 
the latitude of Cape Farewell and flows over the 
ridge in Davis Strait as undercurrent at a depth 
of 126 metres. In Disko Bay it is found at 200 
metres, and at 260 metres in Melville Bay. In 
the north of Baffin Bay it meets the rising bottom 
at the entrance to Smith Sound, and is forced 
upwards to form the North Water and feed the 
Middle and West Ice. The permanent existence 
of such a warm layer between two colder ones, 
necessitates a permanent northward flow from the 
open Atlantic. 

The currents described account for the general 
trend of the movements of the ice but do not 
explain their changes. In 1906, Meeting pub¬ 
lished a discussion of the material then available 
from the years 1888 to 1896. According to hie 
results, the bergs ate for the most part formed in 
the Disko region, on the west coast of Greenland 
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north of Davis Strait, and are set free in the 
summer. If the barometric gradient is suoh as 
to set up strong east winds in this region, the bergs 
are blown across to the Labrador Current, which 
carries them southwards so as to reach the waters 
south of Newfoundland in the following spring and 
summer, with a maximum in May and nearly as 
many in June. If, on the other hand, the wind is 
w r eak or deviates much from east, the bergs either 
are held up near their birthplace or else they wander 
northwards to Melville Bay, where they may drift 
about for years before they break up or are carried 
over in to the south-going Middle Ice. 

A favourable summer gradient in the Disko 
region is thus necessary for a rich berg season in 
the following spring, but it is not sufficient by it¬ 
self. The bergs are off Labrador during the winter 
months, when the mean wind is parallel to the 
coast in a south and east direction. If there is an 
on-shore component in the wind the bergs may 


strand or be held up in the pack along the coast, 
so that they reach the traffic lanes late or very 
probably not at all. An off-shore component, 
on the other hand, keeps them in the strength of 
the current, and a rich ice season follows. The 
wind affects the field ice on the Labrador coast in 
the same way, but earlier than the bergs, and 
Mecking pointed out that it should be possible 
to make forecasts concerning the bergs from the 
amount and movements of the pack earlier in the 
year,' 

The officers of the U.S. Coast Guard engaged on 
the International lee Patrol which was instituted 
after therloss of the Titanic in 1912, have recently 
repeated Meeting's work with the assistance of 
the Meteorological Office and the U.S. Weather 
Bureau, making use of a much larger number of 
observations. A preliminary report shows that 
they attach more importance to the winter baro¬ 
metric gradient on the coast of Labrador than to 
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the summer gradient in the Disko region. They 
consider that the sea ice on the Labrador ooaat 
acts as a fender which keeps the bergs from ground¬ 
ing and gives rise to a rich ice year ; bergs and sea 
ice therefore vary in the same way, but not for 
the reasons given by Mecking. Methods of fore¬ 
casting the amount of berg ice depending upon 
the use of an equation into which the gradient 
enters, and also upon reports of field ice, have been 
devised and arc being tested. 

Lieut.-Commander E. H. Smith, of the U.S. 
Coast Guard, has been oceanographer of the 
International Ice Patrol for many years, and has 
worked out recently, on the lines laid down by 
V. Bjerknes, Helland-Hansen, and Sandstrom, a 
remarkable system of forecasting the drift of the 
bergs on the Tail of the Banks. The salinity of 
the water samples collected at a number of posi¬ 
tions and depths down to 750 metres is deter¬ 
mined on board by an electrical method, and from 
these and the temperatures are 
calculated the density and the 
height of the surface of the water 
above the layer, assumed to be at 
rest, at which the pressure of 750 
decibars occurs and which is at 
a depth of nearly 750 metres. 
These heights are plotted on a 
chart, and the resulting contour 
lines are drawn for intervals 
measured in millimetres; they 
correspond to the isobars of a 
weather chart, and for all practical 
purposes are the stream lines 
which the bergs follow. This 
method is still under test. 

The work of the Ice Patrol is 
confined to the water south of 
Newfoundland, but now that the 
ice season on the traffic lanes is 
over for the present year, Lieut.- 
Commander Smith is at sea in 
command of the Marion (Fig. 1), 
making oceanographical observa¬ 
tions and soundings in the region 
between Greenland and America south of Davis 
Strait, and working in close co-operation with a 
Danishexpediticain theGodtkaab. Hisship,acoast- 
guard patrol vessel, is 125 feet in length, has twin 
screws with Diesel engines, and a radius of action 
of 3000 miles at 10 knots. She is well equipped 
for oceanographical work, and carries an echo¬ 
sounding machine, the fathometer, which allows 
soundings to be made at short intervals without 
stopping the ship, and also with wire sounding 
gear for controls and for collecting samples of 
the bottom. She will be at sea for two months, 
during which it is hoped to cover 4000 miles on 
zigzag courses, Lieut. -Commander Smith has a 

nearly clear field for his work and should be able 
to make large contributions to oceanography. In 
particular, he should be able to obtain dynamical 
sections across the whole area, from which it should 
be possible to deduce the currents, and especially 
the strength of the undercurrent in Davis Strait. 



Fig. 1.—The 0,8. ConHtguard Patrol Ship Marian. 
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Other interesting problems relate to the warm 
water which meets the cold current near Godthaab, 
the reason why the west coast is bo favoured 
climatically in comparison with the Labrador 
side, and the drift of the bergs in the Disko 
region. Finally, there is the whole subject of 


the depth and geological history of the basin. 
The results will be awaited with keen interest. 
The Marion is equipped with a short-wave wire¬ 
less outfit, and it is hoped to keep up com¬ 
munication with headquarters through the help 
of amateurs. 


News and Views. 


The report of the Council of the British Association 
for 1927-28 refers to the meeting to be held in South 
Africa next year. Mr. O. J. R. Howarth, secretary 
of the Association, has recently visited South Africa 
and conferred with the authorities there, with the 
result that the following provisional arrangements 
have been made :— Cape Town, July 22-July 28-29. 
Inaugural meeting, July 22, at which it is proposed 
that the president of the South African Association 
should address the meeting first, and that the now 
president of the British Association, Sir Thomas 
Holland, Bhould then be installed, and reply. Sectional 
meetings, mornings only, July 23-20. Evening dis¬ 
course, public lectures, exclusions, etc. Call at 
Kimberley, July 29-30. Johannesburg, July 30-31- 
Aug. 4. Presidential Address, July 31. Sectional 
meetings, mornings only, July 31-August 3, and other 
arrangements as above. Pretoria —Sectional trans¬ 
actions, etc., as appropriate in connexion with the 
co-operating congresses ; continuing to Aug. 7. After 
the meetings, extended tours through the Union, to 
Victoria Falls, Rhodesia, Louren^o Marques, eto., os 
to which members will be afforded opportunity to 
indicate their preference. 

It is proposed that in consideration of a grant by the 
South African Association to the British Association 
of a sum not exceeding £500 and reckoned at £1 per 
head of the number of persons involved, the British 
Association should admit to membership members of 
the South African Association in good standing down 
to June 1929, entitling them to attend the mooting 
and receive the report if desired. From 300 to 400 
members are expected under this category, and the 
arrangement resembles that made in 1905. An 
offer has been received from the Rhodes trustees, 
and has been gratefully accepted by the Council, to 
make a giant of £200 towards any further authori¬ 
tative investigation at the ruins at Great Zimbabwe 
undertaken in connexion with the South African 
meeting. A generous invitation has been received 
from L 1 Association fra^aise pour l’Avanoament des 
Sciences, and from the City of Le Havre, for members 
unable to take part in the South African meeting to 
attend that of the French Association in Le Havre, 
as was done in 1914. 

The British Association, like the great majority of 
scientific societies, has been unable to recover income 
tax previously remitted upon inoome from invested 
funds. The cases regarded by the Inland Revenue 
authorities as test cases upon the liability of societies 
to taxation (Geologists’ Association; Midland Coun¬ 
ties Institution of Engineers) have been decided 
against the societies by the Special Commissioners 
and in the High Court of Justice. The Council is 
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informed that appeals against these decisions have 
been lodged. An article upon this subject appeared 
in the issue of Nature of Aug. 25. The treasurer of 
the Association points out in his report that by those 
decisions the Association is deprived of one-fifth of the 
income derived from invested funds. 

Benmore and Puck’s Glen, a charming region of 
mountain and stream at the head of Loch Fyne in 
Argyll, has been given by Mr. Harry George Younger 
of Benmore to the Forestry Commission acting on 
behalf of the nation, as recorded in our issue of July 21 
(p. 105). It is a handsome and appropriate gift, for 
the former bare valley had been transformed into a 
forester's paradise where native and foreign trees grow 
in great variety and luxuriance, by a former owner, 
James Duncan of Benmore. Mr. Younger built upon 
his predecessor's foundation, with the result that 
Benmore seems destined to be the chief training, ex¬ 
perimental, and demonstration area for State forestry 
in Scotland. Its importance is enhanced because it 
borders on properties already in the hands of the 
Forestry Commission. Tho Commission has decided 
to hold a formal ceremony at Benmore t:n a most 
appropriate occasion. On Saturday, Sept. 8, the 
Botanical Section of the British Association will make 
a special excursion to t he property, and in the presence 
of representative botanists of this and other lands, 
the Right Hon. Sir Herbert Maxwell will dedicate a 
memorial to the late Sir Isaac Bayley Balfour, in 
recognition of his lifelong service to arboriculture. 
Puck’s Glen, a mountain gorge full of twauty in itself, 
affords magnificent glimpses of the wonderful scenery 
of the district, and the finest view point is now capped 
by the Bayley Balfour Memorial Rest Hut, a charm¬ 
ingly fantastic structure designed by Sir Robert 
Lorimer. The hut is built of wood, ovory variety of 
timber grown on Benmore being represented in the 
panelling, the roof-shingles, weather-boards, and the 
like. Two dedicatory panels are placed within, one 
to Bayley Balfour and the other to commemorate 
James Duncan’s participation in tho afforestation of 
the area. A small brochure, containing photographs 
of the memorial hut ami of characteristic views in 
the Glen, has been prepared by the committee in 
oharge of the arrangements. 

The results of the excavations which Prof. Gordon 
Child© hag been carrying out this summer in the 
Orkneys have now been made known to the public b'y 
his letter in the Times of Sept. 3. The site on which he 
has been at work on the southern shore of the Bay of 
Skail, parish of Sandwiok, Orkney, is in many ways 
remarkable. It is a village consisting of a congeries of 
chambers or huts of dry masonry, all roughly square, 
with each course of the masonry projecting slightly 
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beyond that below as if they had onoe had corbelled 
roofs* The walls are extremely well preserved, and 
niches and shelves are intact. The huts opened on to 
streets which, curiously enough, were roofed over with 
stone slabs. These roofs had been used either as 
camping-places or kitchen middens, for they were 
covered with kitchen refuse. The excavators had to 
cut through some five feet of kitchen refuse before they 
reached the stone slabs. The interior of the huts 
showed hearths at several levels, traces of later occupa¬ 
tion for which evidence of date was afforded by the 
remains of the red deer. When the original floor was 
reached, it showed signs of hasty evacuation and a 
state of indescribable filth. 

PitOF. Childe found that relics were relatively plenti¬ 
ful and, being for the most part of stone, in an excellent 
state of preservation. Pens of stone pointed to the 
fact that domestic animals, probably pigs, were kept 
there. Two finds of outstanding importance were 
made. One was that of two skeletons in a stone re¬ 
ceptacle, of which the slabs were built into the wall in 
such a way as to form an integral part of the structure. 
They may well, as is suggested, be the vestiges of a 
foundation sacrifice. Secondly, on one of the slabs 
were regular marks which Prof. Childe thinks may 
represent a script. The culture is neolithic in char¬ 
acter ; but the occurrence of a script suggests a late 
date. It may be a survival, whioh would not be im¬ 
possible in such a remote district, notwithstanding the 
existence of a pre-Viking iron using settlement near by. 

Arrangements for the programme of the Folklore 
Congress, to be held in London on Sept. 19-26 in 
connexion with the jubilee year of the Folklore 
Society, are now approaching completion. The 
Congress will open at the rooms of the Society of 
Antiquaries at 4 p.m. on Wednesday, Sept. 19, when 
a reception of foreign delegates and members will be 
held. In the evening, by kind invitation of Dr. 
Henry S. Wellcome, a conversazione will be held at 
the Welloome Historical Medical Museum. Thursday 
will be taken up by papers, the presidential address 
at 10 a.m. being followed by communications by 
Prof. Sayoe on Egyptian folklore, Dr. G. Roheim, 
Prof. Starr on Filipino folklore, and others. In the 
evening a lecture, illustrated by a cinematograph film, 
on the folk-dances and ceremonies of eastern Europe, 
will be given by Prof. Pospiiio of Brno in the lecture 
theatre of the Imperial Institute. The papers on 
Friday include Prof. Rose on mummers 1 plays in 
Attica, Prof. R. M. Dawkins on the study of folklore 
in modern Greece, Mrs. Hasluck on the games of the 
Turks, and Prof. Schiitte on bull-worship among 
the Kimbri. On Saturday excursions will be made 
to Oxford and Cambridge. The papers on Monday 
cover Celtic folklore, and on Tuesday Dr. Ernest Jones 
deals with psycho-analysis and folklore, and Prof. 
Elliot Smith with a survival in British folklore from 
the Rig Veda. The membership fee for the Congress 
is 19s. 6d, Full particulars may be obtained from 
Mr. Allan Gomme, Hon. Sec. Folklore Congress, 
o/o the Royal Anthropological Institute, 62 Upper 
Bedford Plaoe, London, W.C.l. 
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An interesting programme of excavation in. Iraq is 
announced for the coming autumn. Not only is the 
number of expeditions increased from five to eight, but 
also both France and Germany resume their pre-War 
activities. Germany, indeed, has already sent worker* 
to Iraq who have received from the Government a 
share of the finds made before the War, but this year 
two parties will be actively engaged in excavation: 
one under Dr. Julius Jordan will dig at Ereoh, north of 
Ur, and the Deutsche Orient-Gesellechaft, which waa 
working at Babylon before the War, will now dig at 
Ctesiphon on the Tigris. Under the auspices of Le 
Louvre, P6re Legrain is resuming the French excava¬ 
tion of Sumerian culture at Tel-lo. Two American 
expeditions will be at work : one under Prof. Water¬ 
man, of the University of Michigan, will work at Tel- 
Omar in Ctesiphon, and the joint expedition of Har¬ 
vard University and the American School of Oriental 
Research, now in its third year of excavation, at 
Tarkalan, near Kirkuk. The exoavations at Ur of the 
British Museum and the University of Pennsylvania, 
and the Oxford University and Field Museum excava¬ 
tions at Kish, will, of course, be resumed as usual. 

The use of ether and certain other chemical 
vapours for the purpose of shortening the rest period 
of plants has been an important factor of success in 
the florist's business, enabling him to meet the de¬ 
mand for blooming specimens at Christmas. A good 
many different chemicals have been tried ; quite 
recently two have been found especially valuable, 
particularly for inducing early germination of potato 
tubers. A paper by F. E. Denny, read at the annual 
meeting of the Society of Chemical Industry in New 
York and published in the Transactions of the Society, 
describes the use of ethylene chlorhydrin, a chemical 
whioh is now made in quantity at a reasonable cost in. 
the United States and has also recently become avail¬ 
able in Great Britain. The potatoes are either cut and 
dipped into a weak solution of the chlorhydrin and 
kept in a closed container for twenty-four hours before 
planting or, on the large scale, whole tubers are exposed 
to the vapours in a suitable tight room for twenty-four 
to forty-eight hours. These are stored for a week, at 
which time sprouting begins, cut, and planted. 

The gain in time induced by the treatment with 
chlorhydrin was at least one month ; some varieties of 
potato may be treated as soon as lifted. The applica¬ 
tion of this in industry may enable two crops of 
potatoes to be grown in one year in the southern 
States of America, and facilitates the planting of the 
potato crop in Bermuda, Cuba, Florida, and similar 
countries, whioh is done in the autumn, when normally 
it is difficult to obtain tubers that will sprout. From 
the point of view of cost and safety to workmen apply¬ 
ing it, ease of application and uniformity of result, 
the use of ohlorhydrin leaves little to be desired., 
The explanation of the phenomenon is well known: 
as was pointed out by Fanner and Waller in 1898 and 
by the Armstrongs in 1910, many chemical stimulant* 
oheck the protoplasmic currents in the plant and cause 
certain hydrolytic or downgrade changes, thereby re¬ 
leasing the previously insoluble intracellular enzymes 
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without rendering them inactive. In consequence 
growth begins. . 

There Beems to be feverish activity in the United 
States at present a & to who will broadcast the first 
news radiovision service. We hear from Science 
Service, Washington, that radiovision has arrived, 
and a list is given of eight radiovision stations, with 
technical details of the emission. For example, 3XK, 
Washington, will send out ‘ radiomovies * on Monday, 
Wednesday, and Friday between 8 and 9 p.m., Eastern 
standard time. The frequency of the radio waves 
will be 8420 kilocycles (40*7 metres). Forty-eight 
lines of light are used to produce the pictures, and 
there are fifteen pictures per second. The General 
Electric Company of Schenectady, WGY, sends out 
twenty pictures per second, the frequency of the 
radio waves being 790 k.c. (380 metres), but there are 
only 24 lines per picture. This Company broadcasts 
from 1.30 to 2 p.m., Eastern time, on Tuesday, 
Thursday, and Friday. On Tuesday also it broad¬ 
casts from 11.30 to 12 midnight, and on Sunday from 
10.16 to 10.30 p.m. On Sunday and Friday it also 
sends out 13860 k.c. (21*96 metres) waves at the 
same time as the 790 k.c. waves, and on Thursday 
and [Tuesday at 9660 k.c. The Westinghouse Co.’s 
Station at Pittsburgh, Pa., and several other stations, 
are sending out irregular broadcasts for experimental 
purposes. To suggest that the radiovision pictures 
are anything like so good as sound radio broadcasting 
was in 1921, is scarcely fair to the many able engineers 
engaged on the problem and discounts the advances 
they will doubtless make in the future. The pictures 
are still very crude, and no doubt many difficulties 
have still to be overcome before any radiovision 
service can be considered satisfactory, but every 
encouragement should be givon to those who are 
devising even slight improvements of existing appa¬ 
ratus or methods. 

The nineteenth meeting of the German Society of 
Naturalists and Physicians, a counterpart of the 
British Association, is to be held in Hamburg on 
Sept. 16-22. The invitation programme now available 
may be obtained from the secretaries, Hamburg 13, 
Univereit&ts-Geb&ude ; tickets cost 26 RM. or less; 
bedrooms 3*60 RM. or more. The more important 
addresses are timed for 9 a.m. or 3 p.m., evening 
hours being reserved for festivities. Lectures begin 
with Senator F. H, Witthoefft on world economics 
and national food supply, followed by Prof. Walden 
on the importance of Wohler’s synthesis of urea. 
The medical group is to deal with the onset and 
disappearance of epidemics and the influence of 
psychic factors on the sympathetic nervous system. 
On Tuesday, Sept. 18, the lectures are on the blood- 
group problem, photochemistry of iron carbonyl 
compounds, combatting cattle plagues, Naegeli’s 
micellar theory, and the importance of isostasy in 
the shaping of the earth's surface. On Wednesday, 
Sept* 19, general lectures are continued—scientific 
result# of the yoyage of the Meteor, short-wave 
thfogttg&y, chemistry of hormones and the femgje 
sexual hormone. Papular evening lectures will deal 
with the ultramicrosoopy of the molecule by the 
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us© of Rfintgen rays, the world and environment, 
health and housekeeping, colour and scent of flowers, 
communities of men and bees. The detailed ^pro¬ 
grammes of thirty-five sections are cross referenced 
with invitations and entangled with the meetings of 
about as many separate but allied societies. There will 
be cinema shows, an exhibition, zoological gardens, 
and an institute for tropical diseases to visit. The 
meeting ends with a visit to Kiel (milk research 
institute and model dairy), and alternative excursions 
to Cuxhaven, Heligoland, Westmorland, Wyk, Borkum, 
Nordeney, Liibeek, Schwerin, Liineburg, Denmark, 
Norway, and Sweden. 

Sir John Russell finished a very strenuous tour 
in Australia at the end of July and then sailed for 
Now Zealand. His lectures in the capital cities 
aroused considerable interest amongst agriculturists. 
In the intervals he travelled by train, aeroplane, and 
motor over long distances, and was enabled through 
the co-operation of universities. State departments of 
agriculture, and the Council for Scientific and Industrial 
Research to make a close study of many features of 
Australian agriculture. Chief attention was given to 
problems arising in the irrigation areas of South 
Australia, Victoria, and Now South Wales, and Sir 
John was able to examine numbers of typical soil 
profiles. Difficulties associated with sodium clays, 
impermeable olay.pans, the rise of salt, the duty of 
water, and so forth, are being acutely felt in these 
areas, and the need for close study of them is becoming 
more imperative each year. Steady progress in soils 
work is being made under Prof. J. A. Prescott as the 
result of a co-operative arrangement between the 
Counoil for Scientific and Industrial Research and 
the Waite Institute (University of Adoiaide) and it 
is anticipated that close and effective association with 
the proposed Soils Bureau at Rothamsted will be 
rendered possible as the result of this visit. The 
proposal to establish a new irrigation research station 
in the Murray watershed is in abeyance pending the 
report of the Irrigation Sub-Committee of the Com¬ 
mittee of Civil Research, of which Sir John Russell 
is a member. 

An earthquake of moderate intensity was recorded 
at Kew Observatory at 6 hr. 18 min. 39 sec. G.M.T. on 
Sopt. 1. The epicentre was about 3900 miles away, but 
the initial impulse was too small to give any indication 
of the bearing. 

The annual report for 1927 of the National In¬ 
stitute for Research in Dairying, University of 
Reading, recently issued, contains an account of the 
Institute and of the research work that has been 
carried out, as well os of some of the problems await¬ 
ing study were the necessary funds available. 

The July issue of the British Journal of Physio¬ 
logical Optics completes the second volume of the 
journal. It contains the concluding part of the 
retranslation and republication of the “ Atlas of 
Opthalmoscopy ” of Prof, Haab of Zurich, which 
has been carried out by the editor of the journal* 
Mr. W. B. Barker. The numerous coloured plate# 
of the Atlas reflect great credit on the printers* 
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The discussion on colour vision is continued by a 
paper by Mr. D, C. Henry, who considers that the 
trichromatic theory is the most satisfactory one in 
the field, and that when it is supplemented by some 
form of photo-chemical theory of the retinal mechan¬ 
ism, it may provide explanations of fatigue and 
contrast phenomena which at present it cannot do. 

Messrs. Watts and Co. announoe the early publica¬ 
tion in their Shilling Forum Series of “ Craftsmanship 
and Science ” — Sir William Bragg’s presidential 
address to the British Association ; also of Sir Arthur 
Keith’s Ludwig Mond lecture on “Darwinism and 
what it implies.” 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .A resident 
lecturer (man) in rural science and gardening, with 
mathematics as second subject, at the Bangor Normal 
College—-The Principal, Normal College, Bangor, 
North Wales (Sept. 14). A warden of the Moulton 
Farm Institute and assistant county agricultural 
organiser for Northamptonshire—The Secretary for 
Education, County Education Offices, Northampton 
(Sept. 14). Junior assistants at the National Physical 
Laboratory—The Director, National Physical Labora¬ 
tory, Teddington (Sept. 18). A pathologist at the 
Miller General Hospital for South-east London—The 
Secretary, Miller General Hospital for South - east 
London, Grocnwieh Road, S.E.10 (Sept. 20). An 
assistant pathological chemist at St. Mary’s Hospital— 
The Secretary, St. Mary’s Hospital, W.2 (Sept, 24). 
A scientific officer under the Directorate of Scientific 
Research of the Air Ministry, primarily for research 
at the Royal Aircraft Establishment in connexion 


with aircraft power units—The Chief Superintendent, 
Royal Aircraft Establishment, South Famborough, 
Hants (Sept. 25). A Milroy lecturer on State medicine 
and public health for 1930—The Registrar, Royal 
College of Physicians, Pall Mall East (Sept. 26). An 
instructor at the Government Teohnioal School, 
Makerere, Uganda, capable of giving instruction in 
carpentry and joinery, fitting and turning, black - 
smithing and tinsmithing, etc.—C. A. (N), The Secre¬ 
tary, Board of Education, Whitehall, S.W.l ; for 
Scottish candidates — (N), The Secretary, Scottish 
Education Department, Whitehall, S.W.l (Sept. 
30). A principal and professor of medicine, and a 
professor of pathology and bacteriology, at the 
Veterinary College, Patna — The Secretary to the 
High Commissioner for India (General Depart¬ 
ment), 42 Grosvenor Gardens, S.W.l (Oct. 15). 
An irrigation engineer under the Government 
of Ceylon — The Crown Agents for the Colonies, 
4 Millbank, Westminster, S.W.l (quoting M/732). 
A headship of the Junior Technical School for 
Boys of the Borough Polytechnic Institute — The 
Principal, Borough Polytechnic Institute, Borough 
Road, S.E.l. Two temporary engineering assistants 
under the Air Ministry, capable of preparing detail 
drawings, reinforced concrete work and steel structures 
—The Secretary, Air Ministry, Adaatral House, 
Kingsway, W.C.2. A museum assistant at the Nor¬ 
wich Castle Museum—The Curator, Castle Museum, 
Norwich. An entomologist at the Indian Lac 
Researoh Institute, Ranchi, Bihar and Orissa, for 
research work on the bionomics of tacchardia lacca — 
** India,” c/o Richardson and Co., 26 King Street, 
St. James's, S.W.l. 


Our Astronomical Column, 


A New Star Catalogue from Observations with 
the Greenwich Altazimuth. —The present Green¬ 
wich altazimuth was ereoted in 1897, taking the place 
of Airy’s smaller instrument which had been in use 
for half a century. It was used for observing the 
moon in the first and last quarters of each lunation, 
at which periods meridian observations are un¬ 
trustworthy. For the rest of the time it was used in 
the meridian as a second transit circle. When Brown's 
new tables of the moon were introduced into the 
almanac in 1923 there was sxioh an improvement in 
the representation of all the short-period terms in 
its motion that it was considered that meridian 
observations of it would suffice for the future. The 
altazimuth was then placed in the Prime Vertical 
for the observation of fundamental stars, and a 
catalogue of these, based on observations extending 
from June 1923 to January 1927 has just been issued ; 
it contains all stars of magnitude 5-4 and brighter, 
the declination of which lies between N. 11° 40' and 
N. 50°, their number being 601. Observations were 
made in azimuth only; the declination, which is 
found with greater accuracy than the right ascension, 
depends on the interval between the east and west 
transit of each star ; refraction is not directly intro¬ 
duced, and the results form a useful check on meridian 
observations. 

The results show that the declinations of Boss in 
this zone need to be increased by 0*45*, this correction 
being 0*02* less than that of Eichelberger’s new 
fundamental catalogue, and 0*27* greater than that 
of the First Greenwich Catalogue for 1925 (observed 
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with the transit circle). It is generally agreed that 
Boss’s proper motions in deolination have appreciable 
systematic errors, due probably to imperfections in 
the older catalogues employed by him ; small as the 
corrections are, they are large enough to have some 
effect in problems concerning the structure and motions 
of the stellar system, 

The Melbourne Astrographic Catalogue.— 
Melbourne Observatory undertook the photography 
of the most southern zone of the Astrographic Cata¬ 
logue extending from south declination 64° to the 
south pole. The printing of the catalogue has been 
greatly delayed by shortage of funds, but two volumes 
have now been published. Vol. 1, which has just 
oome to hand, contains the measures of the plates, 
the centres of whioh are in declinations - 67° and 
- 68°. The x and y co-ordinates of each star are 
given to the third decimal of a minute of arc, also the 
measured diameters, and, in the cose of C.P.D. stars, 
the reference number and magnitude given in that 
catalogue. The stars used as reference stars ore in 
heavier type: these were measured twice. The 
usual provisional constants are given for reducing the 
rectangular co-ordinates to right ascension and 
declination. 

Vol. 2 oontains 291 pages: a full page contains 
240 stars, but as many pages are incompletely filled, 
the average per page is probably about 200 ; out the 
stare in the volume are not all different, since those 
between - 67° and - 68° occur twice oversowing to 
the overlap of zonea. 




NATURE 


379 


September 8, 1928] 


Research Items. 


Educational Status and Fecundity. —There is 
a widespread belief that a correlation exists bet ween 
education and sterility, and this belief has had some 
support from statistics gathered in America and dealing 
largely with college alumni. It is important, there¬ 
fore, that v due weight should be given to analyses 
which give another aspect to the relationship between 
education and fecundity. In the Journal of Heredity 
(vol. 19, No. 7, 1928) N. J. Butt and Lowry Nelson 
discuss in this connexion data obtained by the survey 
method from the homes in two Utah communities, 
one with a population slightly more than 2000, the 
other slightly more than 3000. In both, agriculture is 
the basic occupation, although all the chief occupa¬ 
tional divisions as used by the United States Census 
are represented. Comparison was made of the 
families of parents with no education, with various 
grades of elementary and high school education, and 
with college education. The authors realise that the 
data are not comprehensive enough to warrant 
dogmatic statements, but they consider that their 
method should bear at least as much weight as 
statistics gathered from highly selected groups. 
Their results indicate that the families in Utah, men 
and women, who have had higher education, are not 
committing race suicide. The correlation secured 
( - 0«09) shows that education has very little influence 
on the size of the families, which average about 5 
children bom, of which more than 4*5 survive until 
after the parents are past the child-bearing age. 

The Gibraltar Skull. —Anthropologists and 
others interested in the early history of man now have 
an opportunity to study in detail and at their leisure 
the evidence relating to the new Gibraltar skull dis¬ 
covered by Miss Garrod two years ago at the Devil’s 
Tower. A full report on this relic of Neanderthal man 
appears in the recent issue of the Journal of the Royal 
Anthropological Institute (Vol. 58. Pt. 1), and may also 
be obtained separately. In addition to the very full 
and detailed account of the discovery and of the archie - 
ology and geology of the cave by Miss Garrod herself, the 
report contains the results of the examination of the 
specimen itself and of the attendant conditions and 
associated finds by various specialists. It is, of course, 
generally agreed that the skull is that of a child, prob¬ 
ably male, of about five years old. Mr. L. H. Dudley 
Buxton, in the course of his anatomical report, com¬ 
pares it with the skulls of other immature Neanderthal 
specimens, as well as the modern child. Prof, Elliot 
Smith’s description of the endocranial cast brings out 
certain differences between it and those other children 
of Neanderthal age, but regards these differences as 
variations within the type. Miss Dorothea M. Bate 
deeds with the very interesting series of animal re¬ 
mains. In addition there are reports on the sands by 
Mr. R. C. Spiller, on fossil voles by Mr. Martin A. C. 
Hinton, ana on fossil moll use a by Paul Fischer. Even 
a captious critic must agree that the collaborators have 
used every effort to cover all aspects of the evidenoe 
which a reasonable degree of foresight may regard as 
likely to be of value to the future historian of man. 

The Outrigger Canoe. —In Man for August, Mr. 
J. Homell describes and illustrates some South 
American balanced oanoes which appear to exlubit a 
stage in the invention of the outrigger. -While lying 
off tfae coast of Gorgona, an island in the Pacific off the 
coast of Colombia, in 1927, his ship was visited by a, 
number of dugout canoes from the mainland. These 
oanoes were graceful dugouts with terminal platforms 
fore and aft, and with rounded bottoms without ves- 
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tige of a keel. The dimensions varied considerably, 
especially in length. A medium size was 18J ft. over 
all. Paddles were used for steering and propulsion, 
but some of the oanoes were fitted with a sp, l, the mast 
passing through a hole in a board lashed athwart the 
gunwales well forward of amidships. The character¬ 
istic feature, however, was the outrigger balance 
fittings. These were fitted to boats witn a low free¬ 
board and consisted of a log of the extremely buoyant 
balsa wood, approximately one-half of the total length 
of the canoe. The log was lashed to one side of the 
dugout by cords close to the fore and aft ends, the lash- 
ing parsing through a hole bored in the side of the boat. 
In the centre it was fastened, not to the side of the 
canoe, but to a short projecting pole, with a piece of 
wood inserted between it and the pole to keep it de¬ 
pressed at the proper depth in the water. After¬ 
wards, in the course of a trip inland, it was found that 
these canoes were one of several types, of which the 
final stage was a double outrigger. In one type the 
logs were tied in true outrigger fashion to stout out¬ 
rigger booms laid athwart the hull, while in another 
type, a small local coaster, the dugout had superim¬ 
posed upon it built-up strakos of one, two, or three 
planks. Although not previously recorded off the 
coast of Colombia, similar canoes were noticed early in 
the last century in Chile. As regards their origin, 
apart from independent invention ami in view of the 
unlikelihood of a Polynesian source, it is probable that 
they were introduced by Spaniards from Manila, where 
a similar balanced canoe has been recorded. 

Asiatic Birds in Alaska. —The proximity of north¬ 
western America to the north-eastern coast of Asia 
and the probability that in earlier days the relation¬ 
ship of the two continents was still closer, suggests 
that there may be a more or less regular migration of 
birds from one side of the narrow sea to the other. 
It is known that certain Asiatic birds habitually cross 
Bering Sea, and Harry S. Swarth now adds a few more 
to the Asiatic forms which have been found in Alaska 
( Proa. Calif 1 Acad. Sci., vol. 17, July 1028). These 
include the Japanese pipit (Anthus spinolettajaponicus) 
a former American identification of this race having 
proved to be erroneous ; Middendorffs grasshopper 
warbler (LocusteUa ochotensu), and a Siberian hedge- 
sparrow (Prunella montanella), the former belonging 
to a genus new to North America and the latter to a 
family (Pnmellidee) hitherto unrecorded from that 
continent. 

Sex Studies on Schistosoma. —A. E. Severinghaus 
(Quart. Jour. Micr . Sci., vol. 71, p. 653-702; April 
1928) records observations on the stages in the life 
cycle of Schistosoma japonicum. The adults are 
dimorphic, but no dimorphism is apparent in the 
miracidiuin, primary and secondary sporocyat, and 
oeroaria. The hamster was the mammalian host 
employed. The incidence of infection of the snails 
(Oncomclania ) with the rniracidia of S. japonicum in 
the Soochow region was found to be about two per 
cent, and owing to tliis low incidence it was found 
possible to plan mammalian infections by cercariae 
from a single snail, and to be reasonably sure that 
practically all such snails would have been infected 
with a single miracidium. Exactly half of the snails 
harboured cercarite which produced female flukes, 
while the other half produced, male flukes. All the 
flukes recovered from the mammals infected by 
oeroarife from one snail were of the same sex. Male 
flukes alone develop in the mammal normally as 
regards size, form, and the production of mature 
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germ cells, but if female flukes develop in the mammal 
m the absence of males they reach only one-fifth 
the normal length and the reproductive organs fail 
to develop with the exception of a blind tube (the 
uterus) and an aggregate of germ cells resembling 
early oogonia. It is suggested that the male pro¬ 
duces hormones without which the female will not 
develop. New points in the anatomy of the repro¬ 
ductive system in both sexes are noted. The male 
is heterozygous ; one half of the spermatids receive 
eight chromosomes and the other half six. There 
are two X -chromosomes, and sex is determined in 
the fertilised egg. The oogonial cells have 16 chromo¬ 
somes (diploid), and though the maturation stages 
were not observed, there is little doubt that the 
female is homozygous and that the haploid number 
in each egg is eight. The life cycle exhibits the in¬ 
teresting condition that male-determined individuals 
produce parthenogenetic eggs at one stage "*and 
spermatozoa at another. 

Indian Tertiary Mollusc a. — An appendix to 
Cossmann and Pissarro’s “ Mollusca of tne Ranikot 
Series ” (noticed in Nature, Aug. 20, 1927, p. 276) 
has now been published by the Geological Survey of 
India (Pal. Jna. t New Series, vol. 10. No. 4). It was 
the work of the late E. W, Vredenburg and has been 
edited with notes by Dr. G. de P, Cotter. The author 
discusses the types of t-ho specimens described by 
d’Archiac and Haune in their “Description ” (1853-64) 
now preserved in the Natural History Museum at 
South Kensington, of which, unfortunately, the exact 
localities cannot now be ascertained from want of 
record or other reason. Some of the original diag¬ 
noses have had to be revised, while some new species 
from more lately obtained material are added. The 
memoir extends to 76 pages and there are 9 plates 
that are excellently reproduced from photographs by 
the Survey itself. 

Bufumbira Volcanic Rocks. —The annual report 
of the Geological Survey of Uganda for 1927 contains 
a preliminary account by Mr. W. C. Simmons of the 
volcanic rocks of that part of the Bufumbira area 
which lies in the extreme south-west comer of Uganda. 
The region was geologically explored by Mr. Combe 
during 1926 and 1926. Of the three large volcanoes 
on the border, Sabinio is the oldest; its older lavas are 
basaltic or andesitic, while the later flows consist of 
olivine-basalts and leuoite-basanites. These two rock- 
types also make up many of the investigated flows of 
Muhavur^ and Mgahinga. In some of the rooks of the 
latter, which is the youngest of the three, radiating 
groups of plagioclase laths occur giving a very charac¬ 
teristic appearance to the lavas. Numerous small 
craters are scattered over the country to the north, 
between the great volcanoes and Lake Mutanda, 
Their lavas range in composition from basalt or trachy- 
basalt to leucite-bearing types, some of which contain 
conspicuous hiotite. It is noteworthy that felspar- 
free rooks are not restricted to the area outside Uganda 
to the extent that was thought likely by Finckh, but so 
far the variation in rook-types found in Uganda has a 
narrower range than that recognised by Finckh in his 
work on the collections made by the Mecklenburg 
expedition of 1907-8. Nevertheless, the Bufumbira 
volcanic field is evidently one of the world’s most 
extensive areas of leucite-bearing rocks. 

The Theory of Ferro magnetism.— An important 
advance in magnetic theory has been made by W. 
Heisenberg, in a paper in the Zeitschriftfiir Physik of 
July 16, which deals with the nature of Weiss’s inter- 
molecular forces. The use of these has always been 
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unsatisfactory from the fact whilst they accounted for 
ferromagnetism formally, it was impossible to refer 
them specifically to electric or magnetio interactions 
between the magnetio molecules. In the present 
analysis they are derived from a quantum resonance 
phenomenon between electrons moving in different 
places with otherwise equivalent paths, a procedure 
which has already proved useful in other connexions. 
The new theory is to some extent approximate both 
in its assumptions and development, but it leads to 
equations for the magnetio moment which are identical 
in their main features with those of Weiss, and has the 
additional merit of predicting two further conditions 
which must be satisfied for ferromagnetism to occur. 
One is that the space-lattice must be such that each 
atom has at least eight neighbours, and the other is 
that the total quantum number of the electrons re¬ 
sponsible for the magnetism must not be less than 
three, both conditions being satisfied by iron, cobalt, 
and nickel, although not to the exclusion of other 
substanoes. The author proposes to extend the 
theory to the cose of a more complicated atomic 
model. 

The Unimeteb. —In the Ohemiker-Zeitung of 
June 20, Messrs. Bloch and Friihling describe a new 
instrument, the unimeter, which is designed for the 
rapid examination of the optical properties of 
materials of most diverse types. The instrument 
is likely to prove extremely useful in laboratories 
and factories, since transparent, translucent, and 
opaque objects can all be examined with equal ease 
and thore is usually no necessity to detach samples 
for the puipose. It can be used for the examination 
of such objects as paper, metals, coloured glass, 
solutions, powders, gefatine, textiles, painted surfaces, 
etc., or for the comparison of the intensities of light 
from different sources. The unimeter, whioh is 
manufactured by the -firm Franz Schmidt und 
Haensch of Berlin, is fiiounted like a microscope, 
its essential feature being a polarisation-photometer. 
The two halves of the circular field consist of the 
object under examination and a comparison-plate 
of dull milk-glass respectively. By rotating the 
photometer about its axis the dividing line between 
the two halves vanishes when the latter are equally 
illuminated. The eyepiece carries a rotating dia¬ 
phragm, which is also fitted with three coloured 
glasses for use in examining coloured objects. The 
necessary calculations are greatly simplified by the 
attachment to the graduated circle of a scale showing 
the squares of the tangents of angles of rotation. 
Both daylight and artificial light can be employed, 
and various accessories can be screwed into position 
if desired for the purpose of widening the range of 
application of the instrument. 

Magnetostriction Oscillators. —In the Proceed¬ 
ings of the American Academy of Arts and Sciences for 
April 1928, Prof. G. W. Pierce has published an 
important paper on * magnetostriction' oscillators. 
He describes a newly discovered method of using mag- 
netostriction to produce and to oontrol the frequencies 
of electrical and mechanical oscillations ranging from a 
few hundred to several hundred thousand cycles per 
second. The method is baaed on the interaction of the 
mechanical vibrations of a magnetostriotive rod and 
the oscillations of current in an electric circuit. By a 
phenomenon called magnetostriction the oscillating 
electric currents cause the rod to vibrate longitudinally 
and the vibrations of the rod react on the electric cir¬ 
cuit maintaining the frequency oonstant. The eon* 
stanoy of frequency obtained compares favourably 
with that obtained by using the pieao-eleotrio osou- 
lator. The construction and adjustment of the 
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magnetostriction vibrators is so simple that large 
mbttbarfe of standards o! frequency can be made at 
little cost. In particular these new oscillators will be 
most useful for the range of frequencies below twenty- 
five thousand cycles per seoond, for at those low ranges 
crystal control is impracticable owing to the prohibi¬ 
tive cost of sufficiently large crystal vibrators. For 
frequencies between twenty-five thousand and tliree 
hundred thousand cycles per second the magneto¬ 
striction oscillators and the crystal oscillators will have 
a common field of usefulness. For higher frequencies 
the present make of magnetostriction oscillators do not 
work well, although they function up to two million 
cycles per second. It was observed that a rod of 
nickel when magnetised shortened by about one 
millionth of its length for a magnetising field of one 
gauss. When, however, it is magnetised by a force 
that increases and decreases in an oscillatory manner 
at a period resonant with its free mechanical oscilla¬ 
tion, the shortening and lengthening may bo more than 
a hundred times as groat. Methods of calibrating these 
new oscillators for use as wave-metres are given. 
Very interesting data are also given on the velocity of 
sound in various metallic alloys. 

Tue Effect of Drying on the System Nitrogen 
Peroxide - N itrio Oxide - Oxygen ■ -The influence 
of intensive drying on the reaction between nitric 
oxide and oxygen was Htudied some years ago by 
Baker, who found that tho dry gases did not combine. 
Later workers have obtained different results, and a 
further investigation carried out by J. W. Smith is 
described in the Journal of the Chemical Society for 
July. It was found that when nitrogen peroxide is 
heated with phosphoric oxide it dissociates to a 
greater extent than tho moist gas, and the nitric oxide 
and oxygen do not recombine on cooling. The nitric 
oxide also decomposes into its elements at about 
300° more readily than in tho presence of moisture, 
but this reaction may be catalysed by the large 
surface of the phosphorus penloxide. The formation 
of an addition compound between nitrogen peroxide 
and phosphorus pentoxide above 200°, as observed 
by Rartung, was also noticed. Nitrogen peroxide 
after intensive drying at the ordinary temperature 
only decomposed slightly even at 550°, but if heated 
to 620° and then cooled, it behaved normally. This 
effect may be due to partial decomposition of the 
glass surface at the higher temperature. Polymerisa¬ 
tion of nitrogen peroxide to the tetroxide occurs less 
readily when the gas is dry. 

Preparation and Properties of Selenothen.— 
Although a few of its complex derivatives have been 
described, selenophen, the Beleniurn analogue of 
thiopben, has apparently remained unknown. Foa 
(1009) claimed to have obtained it in small quantities, 
but his product had properties very different from 
those of the selenophen now isolated by H. V. A. 
Briscoe and J. B. Peel. Their method of preparation 
and many of the properties of this interesting sub¬ 
stance are described in the Journal of the Chemical 
Society for July. Selenophen was obtained by 
passing acetylene over selenium heated to about 
400° in a silica tube and condensing the reaction 
products in a cooled receiver. Several hydrocarbons 
were produced, but much of the brown oil formed 
consisted of selenophen, which was purified by careful 
fractionation. In the pure state it is a colourless, 
highly refractive liquid, freezing at about - 38° and 
having a slight odour. Molecular weight determina¬ 
tions showed that it is unassociated. Chemically, 
selenophen resembles thiopben in being inactive ana' 
very stable* It is not reduced by ordinary reducing 
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agents and yields no znethiodide even when heated 
with methyl iodide at 10Q° for twenty-four hours. At 
the boiling-point it readily dissolves sulphur. Treat¬ 
ment with bromine or chlorine in carbon disulphide 
ielded the tetrabromo or totrachloro derivative, 
ut the corresponding iodine compound could not be 
isolated. ; 

A Thermionic Voltmeter.-— It is well known that 
in general, when the electric stress between two 
electrodes in air attains a definite value, a spark will 
ensue or brush discharges will begin. This limiting 
value of the stress depends on the magnitude and 
shape of the electrodes. If alternating pressures be 
employed, then in computing the electric stress the 
peak value of the voltage and not the voltmeter 
reading has to be taken. Fn the August number of 
tho Journal of ike Institution of Electrical Engineers , 
E. B. Moullin describes a thermionic voltmeter 
which can measure both the peak and the mean 
value of an alternating voltage. The dial has two 
soales corresponding to peak and mean values re¬ 
spectively, and a change-over switch converts the 
voltmeter from one reading to the othor. The peak 
value is measured by the mean grid current of a 
cumulative grid rectifier. It is shown by experiment 
that tho mean grid potential is practically propor¬ 
tional to the peak value, no matter what the wave 
shape may be. The accuracy of the measurements 
is about the same as that obtained from oscillograms. 
The mean value measurement is made by omitting 
the grid condenser. The author discusses the accuracy 
of the method analytically and gives experimental 
results in support of it. The use of the voltmeter is 
illustrated by giving curves which show the distortion 
produced by a four-stage thermionic amplifier. 

A 500 kv. Testing Transformer. —The great ad¬ 
vances that have been in ado in high tension technique 
during tho last few yeans have led to continually in¬ 
creasing high pressure tests being specified for insulat¬ 
ing materials. A 500 kilovolt testing plant which has 
been installed by the A.E.G. (Allgomoine Elektrieitats 
Geaellachaft) at tho Enfield Cable Works, Brimsdown, 
is described in AEG Program for August. Unlike 
other firms, the A.E.G. produces the high pressure by 
a single transformer erected in a plain boiler plate tank 
filled with oil. This tank can be earthed, and so there' 
is little danger to the operator. In view of the large 
charging current taken by the cables during test, it 
was necessary to have a largo continuous output. The 
transformer can supply at 450 kv. single phase or 260 
kv. three phase continuously. The maximum pressure is 
only to be applied for five minutes. The spark gap is 
between two spheres each of 75 cm. diameter placed 
horizontally. The length of the spark gap is adjusted 
electrically by means of a motor driving a worm shaft. 
The maximum distance apart of the two spheres is 
50 cm. and it takes four minutes before the spheres 
touch one another. The exact distance between the 
spheres is read by both mechanical and electrical in¬ 
dicating devices. The former is in the shape of a olook 
dial which can be read from a considerable distance. 
The voltage can also be read by means of an electro¬ 
static voltmeter shunting the two condenser plates 
which are nearest the earth of a chain of condenser 
plates. Very elaborate safety devices and interlocks 
are employed. The test generator can only be excited 
after all the doors of the wire netting enclosure are 
dosed. A number of red lamps are arranged round 
the enclosure and automatically light up when the 
main switch is closed. It is stated that tne set is not 
required simply for practical' purposes but also for 
impressing visitors and customers with the thorough¬ 
ness of the methods of testing adopted. 
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Universities in the United States of America. 


I NFORMATION about higher education and re¬ 
search in the United States is available in great, 
to the uninitiated, indeed, in embarrassing abundance. 
Besides the ' catalogs * and reports of a thousand 
colleges, universities, and professional schools, there 
are tne excellent statistical summaries and surveys of 
the Bureau of Education, a plentiful stream of articles 
in American periodicals, reports of investigations 
carried out under the direction of great educational 
associations and foundations such as the Carnegie 
Foundation for the Advancement of Teaching, and 
records of impressions of visitors from Europe. The 
conceptions current in Great Britain owe their origin 
largely to the last-mentioned source and, perhaps not 
less, to unpublished impressions of other visitors to 
America, to contact with American visitors to Europe, 
including Rhodes scholars, and to references in popular 
fiction. Anyone desiring to apply to conceptions thus 
formed the test of a purely objective, well-authenti¬ 
cated, comprehensive, and up-to-date survey could not 
do better than study the handbook 1 recently issued 
by the American Council on Education. 

This volume gives, first, an admirably lucid account 
of the organisation of education in the United States 
and the character and relations of college, university, 
professional school, and graduate school of arts and 
sciences, and, secondly, particulars indicating the gen¬ 
eral character and resources of each of the 398 uni¬ 
versities and colleges accredited by the five great 
standardising bodies 2 which, in the absence of a 
central governmental authority, provide for the de¬ 
velopment of co-operation among these institutions 
and between them and the schools. These bodies 
have all adopted and applied standards formulated 
by the American Council on Education which was 
constituted by the loading educational associations 
and universities and colleges in 1918. 

The American ‘ college f stands between the British 
secondary school and university, offering a general 
education during four years and conferring a bachelor’s 
degroo. Its first two years are comparable with the 
last two of a European lycee or gymnasium, and its 
last two with the first two of the French or German 
university. The ‘ university * comprises 11 a college 
or collegesof Arts, Literature, and Soienco—historically 
the first part of the American university to come into 
existence—and professional colleges or schools of Law, 
Medicine, Theology, etc., and, especially, a graduate 
school of ArtH, Literature, and Science.” 

For admission to one of the * accredited * lists, a 
college has to fulfil a number of minimum require¬ 
ments, among which aro : an adequate staff (for ex¬ 
ample, for a college of 100 students, in a single 
curriculum at least eight full-time heads of depart¬ 
ments) ; a moderate ‘ teaching load,’ normally not 
more than 1ft hours a week for an instructor or 
classes (exclusive of lectures) of more than 30 students; 
annual operating income, exclusive of payment of 
interest, annuities, etc., of at least 50,000 (iollars, of 
which not less than 25,000 dollars should be derived 
from stable sources, other than students, preferably 
from permanent endowments; a library of at least 
8000 volumes, exclusive of public documents. No 
college is accredited until it has been inspected and 

1 "American Uiilvervttlos and College*.” Edited by David Alan 
Kobemcm. Pp, xU+S84. (New York and London: Charles Scribner"* 
Bona. 1928.) 12a.9d.net. 

■ Association o t American Universities, North Central Association of 
Colleges and Bwondary Schools, Association of Colleges and Secondary 
Schools of the Southern States, Association of Colleges and Secondary 
Schools of the Middle States and Maryland, and theNorth-West 
Association of Secondary and Higher Schools. 
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reported upon by agents regularly appointed by the 
accrediting organisation. 

Co-education prevails in the west; separate colleges 
for women exist particularly in New England and the 
Atlantic States, north and south. The organisation 
and influence of men and women who have been 
students together are extraordinarily effective in 
America. Their secretaries have become so numerous 
and energetic that since 1913 they have had their 
own association, which has published, in addition to 
reports of their conferences, a “ Manual of Alumni 
Work.” A statistical study of campaigns conducted 
recently by sixty-eight institutions for raising funds 
shows that of a total sum of 150 million dollars, 
nearly half was obtained from alumni. Their in¬ 
fluence has been felt not only in financial campaigns 
but also in matters of educational policy, and they 
show an increasing willingness to co-operate with 
employment bureaux and appointment offices. 

The resources of higher education in America have 
expanded rapidly since the War. The latest statistics 
of the Bureau of Education show that between 1920 
and 1926 the total annual receipts of colleges, uni¬ 
versities, and professional schools (numbering 975 in 
192ft) increased from 240 to 480 million dollars, the 
money value of their buildings and equipment in 
almost equal proportion, and the number of professors 
and instructors from 42,882 to 62,224. So great, 
however, has been the simultaneous expansion of the 
demand for admission to these institutions that their 
resources have been overtaxed and they have been 
driven to adopt protective measures against the danger 
of being swamped by excessive numbers. They have 
imposed new and stricter conditions of admission, 
designed to onsure the selection of those best qualified 
to carry their studies to a successful issue, and there 
has been much discussion of fundamental questions 
as to the aims and purposes of higher education and 
what are the types of student best fitted, from the 
point of view of the interests of the community, for 
admission to its benefits. 

The overcrowding with which the colleges have 
been afflicted has not been without compensating 
benefits. Whereas formerly colleges competed in¬ 
juriously one with another for students, and there 
was excessive emphasis on externals—buildings and 
equipment—they are now in a position to insist on 
higher standards of qualification for admission, and 
emphasise quality rather than mere numbers. In 
some States the State university is required to accept 
any applicant for admission who has obtained a 
leaving certificate from the principal of any accredited 
high school. In more oases, however, the college 
requires the completion of specified work in English 
(3 units), foreign language (3), mathematics (2), his¬ 
tory (l), science (l), and many admit only those 
students who ranked in the first seventh or first 
quarter of their class at the close of their school oourse. 

Nor is this new emphasis on the quality of the 
student confined to the testing of his fitness for 
admission. The responsibility of the college for de¬ 
veloping the individual student is increasingly recog¬ 
nised, and elaborate records are prepared both at 
entranoe and afterwards for use by professors and 
future employers. In 1927 the American Council on 
Education received a grant of 20,000 dollars a year 
for the development of ‘personnel procedure T —a 
term signifying the various effort# by which it is 
sought to bring the college into closer individual touch 
with its students. Many of these efforts are directed 
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towards placing the student in some appropriate em¬ 
ployment. 14 with the development of personnel pro¬ 
cedure,” says Dr. Robertson, “ including greater 
attention to the analysis of individual abilities and 
achievements, there has come a desire to have useful 
occupational information. . , . When the world’s work 
has been analysed and the skills and qualities re¬ 
quired for particular jobs have been specified, the 


sohools and colleges can shape their curricula and 
methods of instruction to attain more quickly and 
effectively the objectives of education as they 
pertain to vocations.” This passage is significant 
of the trend of much of recent American research 
in the field of higher education. Attention is fooused 
more on brains and service, and less on bricks and 
mortar. 


Meristematic Tissues of Plants. 


TT should be unnecessary to emphasise the import- 
ance of focusing attention on plant meristems, 
and yet the subject is one which is either sadly 
neglected or receives but scant attention. Botanists 
with a progressive or inquisitive turn of mind will there¬ 
fore read with interest Prof. J. H. Priestley’s paper 
on plant meristems (Biological Reviews , vol. 3, No. 1). 

Different types of meristem are passed in review 
from a 1 causal ’ viewpoint, and an attempt is made 
to show that each stage in development depends on 
preceding events, and releases in turn a system of 
internal correlating factors which control the progress 
of growth. The author draws a sharp distinction 
between shoot meristems, which are superficial, and 
root meristems, which are deep-seated, and gives 
some tentative reasons why their continued develop¬ 
ments ' are markedly different. Repeated micro- 
chemical tests have confirmed his conclusion that 
the walls of the root meristem cells are in a more 
undifferentiated state than those of the shoot, being 
still impregnated with fatty and protein materials. 

Now, postulating the passage of nutrient substances 
along differentiated cellulose walls, Prof. Priestley 
considers that most of the divisions in root meristems 
are internal because food material has some difficulty 
in passing to the outermost layers of cells. At the 
same time, divisions occur for the most part in a plane 
transverse to the root axis, giving the Rippenmeri - 


stem of Schiiepp. Both of these factors are used to 
explain why the root grows mostly in length. In the 
shoot meristem, on the other hand, sap passos readily 
along the more differentiated cell walls, with a result¬ 
ing greater division of cells in the superficial layers, 
Thus tlio primordia of bud-scales, leaves, and flowers 
are laid down. The repeated tangential divisions of 
cambium cells, oontrary to Errera’s Law, are explained 
by the fact that cambium cells are never in equili¬ 
brium with the surrounding cells, lying as they 
normally do across a hydrogen ion gradient between 
phloem and xylem. 

Some interesting suggestions are put forward re¬ 
garding the position of the cambium elements formed 
just behind the root tip. In a former paper by Dr. 
Pearsall and Prof. Priestley, it. was shown that the 
reaction of cambium (in terms of hydrogen ion con¬ 
centration) is intermediate between the relatively 
alkaline phloem and the relatively acid xylem. This 
reaction is approximately the reaction at which most 
plant proteins are isoelectric, and in the vicinity of 
which most protoplasmic synthesis takes place. In the 
young root, the protophloom groups and the proto- 
xylem groups, on alternate radii, exude their saps 
respectively alkaline and acid, and in the regions 
where these saps intermingle, the hydrogen ion 
concentration necessary for the formation of cam¬ 
bium obtains. 


Orientalists 

VT OT only was the Seventeenth International Con- 
^ ' gross of Orientalists, which was held at Oxford on 
Aug. 27-Sepi. 1, the first meeting of that body since 
the War, but it was also the largest gathering that had 
ever taken place. It is an ©noouraging sign of the 
position of orientalists’ studies at the moment that, 
m addition to the ordinary members, there were 
present two hundred official delegates, who repre¬ 
sented the principal governments and universities of 
the world. Not withstanding the foot that the meeting 
took place in mid-vacation, Oxford provided ample 
entertainment for her guests in the form of garden 
parties, etc. An official luncheon was given by the 
British Government in the hall of Christ Church 
on the opening day, at which Sir William Marris, 
member of the Council of India, presided. In wel- 
coming the delegates he paid an eloquent tribute to 
the Work of Sir George Grierson in the Linguistic 
Survey of India, A banquet was held on the evening 
of Aug. 31. 

The Congress met in eight sections, each with its 
own chairman. Lord Chalmers presiding over the 
whole. The sections with their presidents were as 
follows i (1) General, Prof, J. L. Myres; (2) Aasyrio- 
logy* Prof* S. P. Langdon; (3) Egypt, Prof. F. LI. 
Griffith; (4) Central and Northern Asia, Prof. F. W. 
Thomas; (5) the Far East, Prof. W. E. SoothiU; 
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at Oxford. 

(6) (a): 1. Ancient India, 2. Modem India; ( b ) Iran, 
Armenia, and the Caucasus, Prof. F. W. Thomas ; 

(7) Hebrew and Aramaic, Prof. G. A. Cooke ; (8) 
Islam and Turkey, Prof. D. S. Margoliouth; (9) 
Oriental Art, 8ir Michael Sadler. 

Tho proceedings covered a wide range, as may bo 
gathered from the fact that one paper even dealt with 
the languages of Australia. Perhaps Assyriology 
held pride of place in attracting attention, and justi¬ 
fied tho title applied to it by Prof. Langdon when he 
called it the 44 Queen of modern Historical Research. 14 
In his survey of recent developments in the subject, 
he emphasised the value of the German discoveries in 
Hittite Boghaz Keui, the extension of our knowledge 
of Sumerian, the recovery of the lists of early dynas¬ 
ties at Ur, and the “ astonishing ” discoveries in the 
Indus Valley. Mr. Woolley’s account of his excava¬ 
tions at Ur and the evidence for human funerary 
sacrifice aroused much interest; but perhaps the 
most appropriate of all the items in the programme 
was the opening of this section on the first full day of 
the proceedings of the Congress with a paper by the 
veteran scholar, the Rev. A. H. Sayce, now in his 
eighty-third year. 

. It was significant of the lireadth of interest of the 
Congress as a whole that the chair in the Section of 
Oriental Art was taken by Sir Michael Sadler, Master 
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of University College, Oxford. His presidential 
address on “Recent Influences of Oriental Art upon 
Western Painting and Literature ” showed remarkable 
discernment in tracing the influence of eighteenth 
century chinoiseries in the drawings of Cozens and 
Gilpin, while pointing out, with a characteristically 
stimulating grasp of essentials, the affinity between 
Wordsworthattitude to Nature and that of the 
great Chinese painters. 

Except for the specialist who confines himself to 
one subject, the variety of the Congress was rather 
bewildering ; while the number of papers precludes 
mentiozi of more than a brief and entirely inadequate 
selection. Many, of course, were highly technical in 
their interest. Among those of wider appeal, even 
if technical in character, may be mentioned Prof. 
Zeitlin’s discussion of the authenticity of the recently 
discovered “ Jesus ” passage in the Slavonic Josephus, 
to which Dr. Caster stated that he had found siinilari- 
ties in a Rumanian version discovered by himself ; 
Dr. H. Farmer’s analysis of the information relating 
to Greek music to be found in Arabic writers ; and a 
paper by Kuoprulu Zade Fuad Roy, which in dis¬ 
cussing Omar Khayyam’s belief in metamorphosis, 
produced fifty-three new quatrains of his verse. 

Some remarkable customs wore describod by Mr. 

B. Thomas in a thrilling account of his travels in parts 
of southern Arabia never trodden by Europeans, 
during which he discovered non-Arab tribes speaking 
four different languages, possibly Semitic, not under¬ 
stood by the Arabs. It was suggested that these 
tribes were Rami tic. Of both Linguistic and cultural 
significance was Dr. Alan Gardiner’s comm uni cation 
on the Sinai script, in which he held that his decipher¬ 
ment proved the origin in the Sinai script of both 
the .Phenioian and our own alphabetic script. The 
Commission from Malta brought forward a paper 
which supported the view that the Maltese 1 anguago 
originated in an Arabic tongue of North Africa with 
Phenieian elements. 

The work of archeological excavation in areas 
covered by the Congress was well represented. Mr. 
Woolley, on Ur, has already been mentioned. Mr. 

C, Firth on the excavations at Saqqara, and Mr. Guy 
on the work in Palestine at Megiddo, which brought 
to light buildings conjectured to be the stables 
of Solomon, were also highly appreciated. Prof. 
Chiera, in describing a wealthy Babylonian’s house 
excavated by the American School of Oriental 
Research at Nuzi, near Kirkuk, brought forward some 
interesting suggestions as to the domestic arrange¬ 
ments of the period. The house had been destroyed 
by fire, presumably at the hands of Assyrian raiders, 
and the condition of the remains of the clay brick walls, 
which had evidently boon subjected to intense heat, 
auggestod that the room.! had contained a considerable 
quantity of wooden furniture. 

In more purely literary and scholastic subjects, 
the Institute of St. Joseph of Beirut received well- 
merited recognition for the acTcount of its work on the 
preparation of the “ Bibliotheca Arabioa Soholasti- 
eorum.” 

Finally, mention must be made of two resolutions 
passed by the Congress ; one was in response to a 
paper by Pater Schmidt,* urging the establishment of 
an organisation for the systematic study of Australian 
languages ; and the other urged upon the govern¬ 
ments of the Near and Middle East the need for 
increasing the facilities granted to accredited excava¬ 
tors, and removing certain disabilities to which they 
are at present subjects—a question raised by Mr. Guy 
of Palestine. 

The next meeting of the Congress will be held in 
1931 in Holland, probably at Leyden. 
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U diversity and Educational Intelligence. 

Oxtobd. —Under the will of Mr. W. W. Rouse Ball, 
of Trinity College, Cambridge, who died on April 4, 
1925, sums of money were bequeathed for the founda¬ 
tion of Rouse Ball chairs of mathematics at Oxford 
and Cambridge. Early this year, t*rof. J. E. Little- 
wood was appointed to the Cambridge chair, and 
now Prof. E. A, Milne, Beyer professor of applied 
mathematics in the University of Manchester, has 
been appointed as from Jan. 1, 1929, to the Rouse 
Ball professorship of mathematics at Oxford. Prof. 
Milne’s duties will be to give instruction in mathe¬ 
matical physics, and he may also give lectures on the 
history of mathematics in accordance with the wishes 
of the founder. Subject to certain conditions, a non¬ 
stipendiary fellowship at Wadharn College is attached 
to the chair. 


Dalhousie University at Halifax, Nova Scotia, 
has instituted a chair of fisheries and a degree of 
bachelor of science in fisheries. In co-operation with 
the Biological Board of Canada, through which the 
Ministry of Marine and Fisheries controls the Marine 
Biological Station at Halifax, the University is pro¬ 
viding a four-year course combining with instruction 
in the fundamental sciences practical teaching of the 
general principles of fish culture, salting, drying and 
canning methods, freezing and smoking method , 
and marine biology. Instructors will be provided by 
the Biological Board. 

Fob four years past the Polytechnic, Regont Street, 
London, W.l, has, in an experimental way, provided 
courses of instruction in industrial administration. 
A co-ordinated course has now been arranged, and 
examinations will bo under the joint control of fcKj 
Institute of Industrial Administration and the Poly¬ 
technic, The course is designed to help those am¬ 
bitious men and women who have the personal 
qualities of leadership but require in addition a 
sufficient training in the technique of industrial ad¬ 
ministration to undertake the management of business 
organisations. Related courses of lectures on “ The 
Effect of Government on the Economic Structure of 
the United Kingdom ” will be given at the Polyteohnio 
by the Right Honourable Dr. William Graham, and 
by diplomatic representatives of South Amerioan 
States on “ The Economic Resources of South 
America.” Details can be obtained from the Director 
of Education of the Polytechnic. 

The depressed state of the coal industry has directed 
attention to the need of more scientific treatment of 
fuel, and it is pleasing to note that the Sir John Cass 
Technical Institute, London, E.C.3, has arranged a 
five-year oourse dealing with coal carbonisation, the 
classes being held in the evening in order to meet the 
requirements of those engaged dining the day. Every 
phase of the subject is covered, and students attending 
the course can enter for the certificate examinations 
of the Institution of Gas Engineers. It is particularly 
interesting to notice that post-graduate students are 
also enoouraged to offer coal carbonisation os a sub¬ 
ject for the M.So. degree. The scheme will be inaugu¬ 
rated in the forthcoming session by a oourse of lectures 
on gas manufacture by Mr. H. D. Greenwood. 
The general extent of the curriculum is indicated by 
the inclusion of lectures dealing with such subjects 
as fuel and refractories, applications of engineering, 
and gas analysis. Those wishing to qualify for 
executive positions are offered a course on lift* 
law as related to chemical industry, and chemists will 
be interested in a course on chemical plant by a panel 
of special lecturers. ' 
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Calendar of Customs and Festivals. 

September ia, 

Winchester fair, once one of the great fairs of the 
British Isles, exemplifies the customary surrender of 
civic authority. The keys of the four gates were sur¬ 
rendered to a magistrate appointed by the bishop. 

September 14, 

Holy Rood ok Holy Cross Day. —In Great 
Britain the day is specially associated with nutting, 
It was the custom of Eton that a holiday should be 
given for nutting on this day. In the highlands of 
Scotland the night succeeding Roodrnaa was called 
‘the Night of the Holy Nut.’ It was a popular belief 
that on this day the devil went nutting. If on the 
night before Roodmas it were wet, it was said that 
“ the deer took his head wet into the rutting season,” 
and there would be a month of fine weather and the 
farmer need have no fear for his crops. 

September 15. 

Festivals in Ancient Mexico. —In the latter part 
of August or early in September a festival was held in 
honour of * the Mother of the Gods,’ when a woman 
clad in the ornaments of the goddess was sacrificed. 
Her body was immediately flayed and a young man 
dressed in the skin, with the exception of the skin of 
the thigh, which was worn by another man as a mask, 
who called himself the Maize Goddess, and the 
1 daughter ’ of the Mother of the Gods. A similar 
sacrifice in honour of the maize goddess took place on 
Sept. 15. This was in pari a purificatory ceremony, 
as it was preceded by a fast of some days, at the end of 
which a woman personating the Goddess of the Lepers 
was sacrificed. It was also m part a fertility ceremony, 
as the blood of the * Maize Goddess’ was sprinkled 
over corn, fruits, the image of the goddess, and the 
walls of the room in which the sacrifice took place. 
A procession followed the sacrifice, which was headed 
by a man dressed in the skin, clothes, and orna¬ 
ments of the ‘goddess.’ 

Harvest.— In the primitive agricultural year the 
two solemn festivals of the spring sowing and the 
harvest of late summer correspond to the observance 
of the opening of summer in May and the beginning of 
winter in November in the pastoral year ; and just as 
the winter festival is associated with the cult of the 
dead, it is sometimes found that a part of the harvest 
observance is a propitiation of departed spirits. It 
marks the end of the old and beginning of the new year. 

Owing to the conservatism of the peasant and the 
vital character of the operations with which they are 
connected, harvest customs long retained features 
more readily to be identified as survivals of primitive 
belief than almost any other groups of folk practices. 
Their importance among the heathen was early 
recognised by the Churon, though they were some¬ 
times thought to have been borrowed from the first- 
fruit ceremonies of the Jews, and notwithstanding the 
aversion from pagan practices, some of the ritual, for 
Example, such as that of Vacuna, to whom Sabine 
rustics sacrificed at the end of harvest, was 
countenanced in the Christian thanksgiving—” chap¬ 
lets of com which She (the Roman Church) suspends 
on poles ” and “ offerings ... on the altars of her 
tutelar gods.” Indeed, a puritanical writer of the 
seventeenth century censures as a breach of the second 
commandment “ the adorning With garlands or pre¬ 
senting unto any saint whom thou hast made special* 
choioeof to be thy patron and advocate, thefirst-fruitsof 
thy increase, aacome and grains and other oblations.” 
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It is a custom widespread throughout Europe that 
the last sheaf of com to be cut should have a special 
name, should be woven or tied into a special shape, 
should sometimes be cut by a special person and with 
special ceremony, and usually be preserved for a year 
or more. Sometimes the grain from this special sheaf 
is mixed with the seed corn of the next soying. This 
is the spirit of the corn known as the ’ coni ’ or ‘ kern 
baby,* ‘ com maiden,’ * corn mother,’ ‘ corn dolly,’ and 
so forth. The spirit ia sometimes known by an 
animal name such as the ‘ haro,' for reasons apparent 
to anyone who has watched the cutting of com in a 
hare country, or the ‘ mare ’ in Hertfordshire, where 
the last sheaf was cut by the harvesters throwing 
sickles at it. An interesting blend of Christian and 
pagan observed a few years ago in northern Italy 
consisted of a com baby on a small stool or platform 
surrounded by a circle of twelve other com babies. 

Some significant ceremonies are recorded when the 
com baby had been cut. In North Devon, where the 
figure was known os a ‘ neck,’ a ring was made. The 
reaper in the centre held the neck in his two hands near 
the ground, while the others, taking off their hats, 
lowered them to the ground, then all cried “ the 
neok ” in harmony. As the central figure raised the 
neck they lifted their hats slowly above their heads to 
the full extent of their arms three times, and then 
changed their cry to is wee yen.” 

This circle — an act of adoration — reappears in 
certain East Anglian customs. In Norfolk any 
stranger entering the field during harvest operations 
was approached by the leader with a demand for 
1 largess.* If a gift was received the largess was 

* holloed ’ by all the reapers standing in a circle 
around the giver with their arms holding their sickles 
extended towards him. They then shouted three 
times at the command of their loader, who stood on any 
elevated post near by. Largess givon at the harvest 
supper — the 1 Horkey 8upj>er ’ — by the farmer’s 
guests was holloed in similar fashion, the central figure 
holding a gulch of ale and a horn, the circle all holding 
each other’s hands. At the blowing of the horn the 
closed hands were elevated as high above the head as 
possible without losing the hand-clasp. Three whoops 
then followed and all drank of the ale in turn. 

That the blades of com last cut were regarded as 
a person was shown not only by the semblance of the 
human form into which they were woven, but also by 
the wav in which they were treated after cutting. In 
Perthshire ‘ the maiden ’ was entrusted to the most 
personable of the girls, who bedecked it with ribbons. 
In Kent it was the business of the women to deck the 

* ivy girl,’ which was composed of the finest corn the 
field produced, with paper trimmings cut to resemble 
cap, ruffles, and handkerchief, etc., of point lace. 
In Northumberland the ‘ harvest queen ’ was an 
image which was apparelled in great finory with a 
garland on its head and a sheaf of com under its arm 
and a scythe in its hand. This was carried out of the 
village on the concluding day of harvest, and fixed to a 
pole in the field. There it remained all day and was 
carried home at night when the reaping was finished. 
In the Cotteswolds at the beginning of the last century, 
a gaily decked girl, who apparently represented the 
goddess of the harvest, rode on the first of the 
horses bringing home the last load. 

The last load generally, though not always, carried 
the com baby, and was usually gaily decked. Its 
ceremonial character was emphasised in Gloucester¬ 
shire. It came from the farthest field, and it should 
be the smallest, not topping the rail, so that women 
and children might ride on it. By taking it from the 
farthest field it was ensured that its beneficial influence 
should cover the greatest stretch of ground. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 23.— G. Bigourdan : 
Some sunspot observations hitherto unpublished, 
mado at the Paris Observatory from 1083 to 1719 by 
Ph. La Hire and by G. Ph. La Hire.—L. Blaringhem : 
The fertility of tiemerocallia fulva .— P. Helbjonner : 
The figure of the earth deduced from the measurement 
of the arc of the meridian of the French Alps.—Ld on 
Pomey : The theory of algebraical curves.—E. 
Cartan : The Betti numbers of spaces of closed groups. 
— Silvio Minetti : An upper limit of the increase of the 
maximum modulus of an integral function of finite 
genus.—R. Duchfne : The influence of lead tetraethyl 
on the deflagration of gaseous hydrocarbon mixtures. 
The effoet of the addition of 5 per cent of lead 
tetraethyl to a hexane-air mixtures and the photo¬ 
graphs of the flame produced on explosion, point to the 
fact that the lead compound exerts an antidetonating 
action in a homogeneous gaseous mixture.—L. 
d* Azambuja: Imagesof the solar chromosphere oh tain ed 
in the spectre heliograph with the infra-red line \8542 
of ionised calcium.—Louis Pirot: Determinations of 
astronomical positions by means of the prism 

astrolabe.. A. Launert : The action of mixtures of 

salts on copper. The mixtures used wore potassium 
and strontium chlorides, potassium ana barium 
chlorides, barium and strontium chlorides. Rods of 
cooper were heated in those mixtures to temperatures 
below the eutectic points (530° 0. to 725° C.) f and the 
changes in the density and electrical resistance of the 
metal measured.—R. Jouaust: The phenomena of pro¬ 
pagation of radiotelegraphic waves. The phenomenon 
of the aurora has been explained as being due to 
ionisation at a great altitude (200 km. to 400 km.) 
caused by particles emanating from the sun. It is 
suggested that this some ionised layer is responsible 
for the reflexion downwards of the electromagnetic 
waves.- F. Bedeau and J. de Mare : The stabilisation 
of the oscillations of relaxation.— Maurice Lambrey : 
The absorption spectrum of nitric oxide. Completion 
of work discussed in an earlier communication.— Paul 
Soleillet : The polarisation of the resonance radiations 
of cadmium.— Jean Becquerel : The existence, for a 
uniaxial crystal, of two different magnetic rotatory 
powers, along the axis and along a normal to the axis.— 
Armand de Gramont and Georges Mabboux : Applica¬ 
tions of ultra-microscopic illumination to the bubble of 
a spherical level.— Jean Thibaud : The refractive index 
of glass for X-rays of great wave-length.— L. Mallet : 
The spectral study of the luminescence of water and 
carbon disulphide submitted to the gamma radiation. 
— G. Allard : An allotropic state of silver. Ordinary 
silver has been shown by the X-ray method to be 
cubic. The silver obtained by the action of copper 
upon a solution of silver nitrate examined by the 
powder method gives a series of lines quite incom¬ 
patible with a cubic structure and has proved to bo 
orthorhombic.— Rend Delaplace : The gaseous con¬ 
traction of hydrogen submitted to the electric dis¬ 
charge. Previous work on this subject has led to the 
suggestion that the abnormal contractions observed 
are due to a polymerisation of the hydrogen. In the 
experiments described the discharge tubes were made 
of Pyrex glass, without tap or ground joint, and cleaned 
by heating in a vacuum to 400° C. A contraction was 
observed, but the presence of methane and of carbon 
monoxide was proved.- Andrd Ldaute : Results of 
briquetting coal by means of hydrocarbons partially 
dehydrogenated by sulphur.— Arakel Tchakirian : 
The volumetric estimation of germanic acid : studies 
of some hydrated forms of this acid and its salts,— 
Adolphe Lep&pe : The separation of krypton and 
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xenon from atmospheric air. In preparing krypton 
and xenon by the slow evaporation of liquid air, the 
yields are extremely small owing to the foot that as the 
liquid phase diminishes the proportion of the two 
gases escaping with the oxygen increases. A method 
of reducing these losses is given. A litre of xenon and 
several litres of krypton have been prepared.—R. 
Levaillant: A new method of preparing alkyl sul¬ 
phates. The reaction proposed is 

Cl. SO,. OR + NO . OR 7 =SO a (OR)(OR') +NOC1, 

in which R and R' are alkyl groups.— A. Morel and 
P. Preceptis : The reciprocal actions of picric acid and 
cycloglyoylglycine.—G. Deldpine : The age of the 
grits of Naranco (Aeturia). The fauna of these 
ferruginous grits clearly points to their age as middle 
Devonian. —R. Esnault-Pelterie ; The law of the con¬ 
stitution of the atmosphere. A discussion of the 
formulae proposed for giving the density of the air as a 
function of the altitude.—N. P. Pdntcheff : The rare 
gases of thermal springs and the earthquakes of 
April 14 and 18, 1928, in Bulgaria. Although the 
amount of water issuing from the springs was changed 
by the earthquakes, the proportions of helium and 
argon remained the same.—V. Ghimpu : Contribution 
to the caryological study of the genus Medicago .—- 
Maresquelle : The respiratory exchanges of plants 
attacked by the Uredinoce.— Laurent Rigotard : 
Alpine agronomy applied to the study of the formation 
of arable soils.- -E. Miege : The presence of forms of 
the Inflation type in Triticum durum. — V. Pertzoff ; 
The lipase of the caterpillars of Galleria mdloneUu .— 
F. Rathery, R. Kourilsky, and Mile. Yv. Laurent : 
Insulin, follioulin, and glyeaunia in the normal dog.— 
Philippe Fab re : Electrocardiography by means of 
commercial oscillographs. — idm. Sergent, A. 
Donatien, L. Parrot, F. Lestoquard : The transmission 
of bovine piroplasmosis to Theileria dispar of north 
Africa by the tick Hyalommn mauritanicum. — E. 
March oux : Man is less sensitive than Macacus rhezus 
to the virus of yellow fever.— J. Bridrd, A. Donatien, 
and D. Hilbert: Stovarsol, a specific against con¬ 
tagious agalaxy of the sheep and goat. 

Leningrad. 

Academy of Sciences (Gomptea rendua , No. 13).— 
B. 1. Dolbeshkin : The occurrence of A8de# eawnaia Jam. 
in Orenburg.—B. I. Dolbeshkin: Fauna of mosquitoes 
of the Dnieper basin. A list of species with localities. 
—V. V. Gorickaja: The problem of infection of 
Anopheles maculipenia by malarial plasmodia under 
natural conditions. Dissections of mosquitoes col¬ 
lected in different habitats showed that the percentage 
of mosquitoes infected with malarial plasmodia is 
higher in houses than in stables ; the presence of 
subjects suffering from malaria is reflected in a higher 
percentage of infected mosquitoes.—L. V. Burakova : 
Mosquito fever and mosquitoes of Crimea. A pre¬ 
liminary report of the expedition for the study of the 
papataci fever and the distribution of Phlebotomua spp. 
in Crimea.—N. I, Chodukin : Does Anopheles algeri - 
eneis (Theob.) exist in Turkestan ? Turkestan 
mosquitoes recorded as Anopheles algeriensis var. 
turkestanicus belong to the species A. bifurcate* L,-*— 
N. 1. Chodukin : Kalarazar in Tashkent and its relation 
to the epidemiology of the leishmaniasis of dogs. All 
the foci of kala-azar in Tashkent have been found to 
coincide with the foci of dog leishmaniasis, and it is 
suggested that the infection is transferred not by- 
fleas, but probably by mosquitoes.—E. N. Pavlovsky, 
A. K. Stein, and P. P. PerfUiev: Experimental studies 
on the active principles of saliva or Oulex pipiens on 
the skin of boon. Saliva is more active than extracts 
from the oesophagel bladders. 
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Sydney. 

Llnne&n Society of New South Wales, June 27.— 
A. B. Walkom: Fossil plants from the Upper 
Palaeozoic rocks of New South Wales. Four species of 
fossil plants are described from the Kuttung Series, 
namely, Ulodandron minus, Stigmaria ficoidea, a new 
species of Pity8 (?), and a new species of Lepidodendron 
similar to L. spitsbergense . These plants indicate that 
the flora of the Kuttung Series is related to floras of 
Lower Carboniferous age in the northern hemisphere. 
A new species of Dadoxylon is described from the 
Ravensfield sandstone, in the Lower Marine Series. 
—T. L. Bancroft: On the life-history of Cemtodv# 
(Epiceratodus forsteri). During a period of seventeen 
years many thousands of Ceratodus have been hatched, 
but the author only succeeded in rearing two past the 
critical three months’ stage. The secret of successfully 
negotiating this stage has now been discovered, and 
a description of the technique is given. The great 
importance of this lies in the fact that conditions for 
favourable propagation of Ceratodus no longer exist 
in the Bximett River, and the fish must be gradually 
nearing extinction in that river.—J. R. Malloch : 
Notes on Australian Diptera. No. 14. This part 
deals with Asilidso (subfamilies Laphrinro and 
Dasypogoninm), Chloropidre (one subgenus and three 
species of Parahippelatea are described as new, and 
a key is given to the species of that genus), Lon- 
eheeidse (a key is given to the species of Lonchwa , 
one species is described as new, and notes are given 
on other species), Hepsidte (one genus and one species 
are described as new) and Piophilidje (one gonus and 
one species are described as new).—A. B. Walkom : 
Lepidodendroid remains from Yalwal, N.S.W. Lepi- 
dodendroid stems from Yalwal are referred to two 
species (described as new) of Protolepidodendron and 
one species of (?) Lepidodendron. The former show 
resemblances to P. primc&vum from the Upper 
Devonian of New York, and support the reference of 
the Yalwal rocks to the Devonian.—C. P. Alexander : 
The Australasian species of the genus Nernopalpua 
Macquart (Diptera, Psychodidse). A second species 
of the genus is described from the Dorrigo Plateau 
in New South Wales. Keys are given for the recogni¬ 
tion of the subfamilies of Psychodidce, the genera of 
Bruchomyinae and the species of Nernopalpus .— 
H. J. Carter: Revision of the Australian species of 
the genera Curia, Neocuria, and Trachya , together with 
notes and descriptions of new species of other 
Coleoptera. Amongst the Buprestidee four ajiecios are 
described as new, many notes on synonymy are given, 
and the results of critical examination of recent work 
by Dr. Obenberger are recorded. One genus and six 
species of Tenebrionidm , five species of CiatelidcB and 
one species of Cerwnbytidas are also described as new. 

Vienna. 

Academy of Sciences, June 21.—P. Gross and 
K. Schwarz : The separating action of salts. An 
inquiry into the distribution of acetone _ and of 
hydrocyanic acid between benzol and aqueous 
solutions of electrolytes and some non-electrolytes. 
—T. Gross: Thq action of neutral salts.— A. 
Muller and E, Rdlz : A new preparation of 1, 5- 
dioxy- n -pentane (pentamethyleneglycol) and 1, 5-di- 
iod-n-pentone.—R. Weiss : Researches on the prepar¬ 
ation of acridone derivatives.—R. Weiss and E. 
Merksammer : A new synthesis of cumarin derivatives. 
—Blumenstock-Hal ward and E. Jusa : The colour 
deepening action of the methyl-mercapto group in 
&zo dyee (1).—E. Blumenstock-Hal ward and E. Riess : 
The colour deepening action of the methyl-mercapto 
group in azo dyes (2).—G, Holier and E. Strang : A 
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synthesis of 2,4-dioxy-6,7-benzo-1,8-naphthydrin-3- 
carbonio aoid-methylester.—A. Tornquist: The system 
of lead-zinc-pyrites mineralisation in the hills of Graz. 
—A. Kieslinger : Geology and petrography of the 
Kor Alps. (7) Eclogite and amphibolite. (8) Para- 
rocks.—A. Musger : Etiology of Nicholas-Durand- 
Favre’s disease. Apparently it is due#to coryne 
bacteria.— E. Haschek: A contribution to the 
Young-Helmholtz theory. The hypothesis of three 
visual substances in tho retina with separate photo¬ 
chemical sensitivities and regeneration constants.— 
L. Holzer : The determination of Lebesgue\s measure 
of linear point manifolds the elements of which are 
given by systematic development.—L. Hajek : New 
recording apparatus of the Vienna phonogram 
archives.—Z. Dische : The nature of the albumen- 
fixed plasma sugar. The sugar was from horse blood 
and includes a non-dialysabio blood-sugar partly an 
easily fermentable d-mannose and partly a non- 
fermentable sugar.— A. Zinkn, A. Dadieu, K. Funke, 
and A. Pongratz : Researches on perylene and its de¬ 
rivatives (17).—A. Pongratz : Researches on perylene 
and its derivatives (18).-—O. Dischendorfer : A dis¬ 
integration acid of a-naphthoU " K. Przibram : Con¬ 
tributions to the coloration of salts. Crystals from 
molten rooksalt show blue ooloration under sufficient 
pressure.— C. Doclter and H. Huebcr : The colouring 
substance in blue rock-salt. Chemical inquiries as 
to alkalinity with phenolplithalein.—0. Grube : On 
numbers prime to each other and the sums of their 
powers. 


Official Publications Received. 

British, 

The Tea Research Institute of Ceylon. Bulletin No. ?: Annual 
Report for the Year 1927. l'p. 48. {Kandy, Ceylon.) 

The quarterly Journal of tin* Geological Society. Vol. 84, Part 2, 
No. 884. Pp. xlix-cv+179-881 + 13 plates. (London: Longmans, Green 
and Co., Ltd.) 7*. 8d. 

Apia Observatory, Samoa. Report for 1924. Pp. 84. (Wellington, 
N.Z. : W. A, G. Hkeinner.) 

British Association for the Advancement of Science, Glasgow Meeting, 
1028. Dally Time-Table: Preliminary Issue. Pp. 23-f xix. Excursion 
Arrangements : List of Excursion Fares and Trains available during the 
Period from 8th to 12th September 1028. Pp. 8ft. Visits to Works. 
Pp. 20. (London.) 

Fobiiqn. 

Journal of the College of Agriculture, Hokkaido Imperial University. 
Sapporo, Japan. Vol. 20. Part 6: Chemical Studies on the Ripening or 
Rice<seed and Chemical Properties of Rice of the Early Ripening Sub- 
varieties, by Tetautaro Tadokoro ; On the Differences in Physico-Chemical 
Properties of various Proteins in Plant Seeds. Third Report: On the 
Differences in the Physico-Chemical Properties of the different Kinds of 
Soy-bean Proteins. By Tetsutaro Tadokoro and Katsuji Yoshimura. 
Pp. 383-382. (Tokyo : Maruzen Co. Ltd.) 

Proceedings of the Imperial Academy, Vol. 4, No. 8, June. Pp. xxl* 
xxiv +265-818. (Tokyo.) 

U.8. Department of Agriculture : Bureau of Biological Survey. North 
American Fauna. No, ftl: A Taxonomic Review of the American Long- 
tailed Shrews (Genera Sorex and Mlorasorex). By Hartley H, T. Jackson. 
Pp. vl+238+18 plates. (Washington, D.C.: Government Printing Office.) 
60 cents. 


Diary of Societies. 

FRIDAY, Bjettemmir 7. 

Pmiloiooical Society (at University College), at 6.80. —Sir W, A. 
Oratgle: Lexicography. 


SATURDAY , September 8. 


Institution or Municipal and County Engineers (Eastern District 
Meeting) (at Town Hall, Great Yarmouth), at 11, 

Institution or Municipal and County Bnoinrkrh (North-Eastern 
District Meeting) (at Town Hall, Morpeth), at 2. 


THURSDAY, September 13. 

Ceramic Society (Refractory Materials Section) (at Royal Technical 
College, Glasgow), at 10.30 a,m.— P. Copper: Refractory Formers for 
Electric Heating Elements: some Problems In the Manufacture and 
Use —W, Emery : Notes on Refractories tor Balt Glaze Kilns.—A. T. 
Green : The Functions of Regenerators in Relation to the Properties 
of the Refractories of Construction, 
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FRIDAY, September 14. 

Ceramic Society (Refractory Materials flection) (at Royal Technical 
College, Glasgow), at 10 a.m.-C. Edwards: Jointing Cement—W. J. 
Rees: A Comparison of the Properties and Industrial Durability of 
Lime-bonded and Clay-bonded Silica Bricks.—W. J. Rees and D. W. 
Hubbard: The Dissociation of Carbon Monoxide in Contact with 
Fireclays and Silica.—C. K. Moore: Drying Cracks.—A. J. Dale: 
Aluminous Refractories and their Industrial Significance. 


SATURDAY ) September 15. 

Institution of Municipal and Count* Engineers (South-Western 
District Meeting) (at Town Hall, Swanage), at 11.80. 


CON' 


Srptembkh 6-1‘j, 

Hhit(hh Association for the Advancement ok Science (at Glasgow). 
friilai/, Sept, 7. 

At 10 A.M.— 

I>r. It. A. Sampson, and others: Discussion on the Photographic 
Measurement of Radiation, 

p r * *L Vargas Eyre, and others: Discussion on Fermentation/ 

HIr william Bills: Th« Influence of Engineering on Civilisation 
(I residential Address to flection 0). 

v l) /i' K * Prof. K. P. Oathcart, Capt. J. Golding, and Dr 

N. C. Wright: Joint Discussion on Lactation and Nutritional Factors 
allied thereto. 

Dr. Cyril Norwood: Education: the Next Steps (Presidential 
Address to flection L). 

At 11 A.M.— 

Prof. T. H. Pear: Tho Nature of fcklll (Presidential Address to 
Section J). 


Saturday, Srpi, 8 . 

At 8.80 P.N.— 

(In Royal Technical College Hall, George Street.) Prof. E. A. 
Westermarck : The Study of Popular Hayings (Frazer Lecture in Social 
Anthropology). 

Sunday, Sn)>t. it. 

At 11 A.M.— 

Official Service in the Cathedral Church of Ht. Mungo. Preacher: 
Rev, Dr. Lachlan Macloan Watt. 

Monrfny, 1ft. 

At 10 A.M.- • 

A ;. , w ; Porter: J ,,e Volta Kffect: Old and New Evidence 
(Presidential Address to flection A). 

E. B, Dailey: The Paleozoic Mountain Systems of Europe and 
America (Presidential Address to Section C). 

^! 1 ? n .i oun * : IneraMin S Returns and Economic progress 
(Presidential Address to flection F). 

Sir George Macdonald: The Archeology of Scotland (Presidential 
Address to Section H). 

AtJlA.M.— 

fx? V °L ^ vftDS: The Relation of Physiology to other Sciences 

(Presidential Address to Section I)- 
Prof. F, O. Bower, and others: Discussion on the Size Factor in 
Plant Morphology. 

At 11.15 A,M — 

fipnWa^' Pi; Detrude Biles, and others: Discussion on 

Problems of Highland Geology. 

At 11.80 am,— 

A.Pffl'J''.' 1, H -Cl*y, mid 0. O. Henold ; Joint DUcuaalou 

on th« Nttnro and Present Toultion of Skill in industry. 

Tutwb%y t Sept. 11. 

At 10 a.m.— 

BlMi^aby'orjS.' “ d 0tb ' r * : I,l " c " 8 ’ ,l °" U, « Soattoriug of 

Stereo^hemiStnr OPe ' ^ otl,aw : DUou “ Nlotl 0n Recent Advances in 

? f0 J- K't ^nd °tj ier " • Discussion on the Tectonics of Asia. 

a Kin .S- aud others: Joint Discussion on the 
Incidence of Taxation in Agriculture. 

PvGregory, and others: Discussion on the 
Interpretation of Growth Curves. 

y, Al 1 m " < Developments in, Broad casting. Papers :-(a) Sir John 
Ueilh: WirelpRi in the Service of Education. (6) Salter Davis: An 
Experiment in Educational Broadcasting.-flir Oliver Lodge, W. A. 
Brooking ton : Discussion. 

At 13 noon.— 

Ul \ F ' \ » 1 ’<i otl.« n : Dl.cat.ion on 

Bothrlocidnrls and the Ancestry of Echluoids. 

At fi p.m.— 

Conference of Delegates of Corresponding Societies. 

At 8.15 p.m.— 

nuui'i F i' . B ' Wtrih. *■ (iurn *y’ «"> oMi«r« ; Joint Dliouatian—A 
Biologlrtl Inve.Ugatlon of Briti.fi Kr»h W.t.re. 

liiTMt^tl'cn. Tt lf Gundltlo .’'* l of US In a Tropical Swamp: in 
l'«lur«y 1 1 Sw,n >P“ ° f ‘l>» raragnajan Chaco (Lantern 

At 2.80 p, it.— 

E?': ! Ignition (Lecture). 

# sisssn^ [ F °z?ri jo,nt un 

At 2.45 p.m,— 

Diaou.tlon on th. Poallion of Geography In floottlah Bcliool*. 
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At ft ML — 

Sir John Stirling,-Maxwell, Bart.: Forestry In Scotland: Past, 
Present, and Future (Lecture). 

At 8.80 p.m,— 

(In Royal Technical College Halt, George Street.) Prof. F. G. 
Don nan ; The Mystery of Life (Evening Discourse). 

Wednesday, 8tpb 12. 

At 12 NOON.— 

(In Fore Hall, University.) Concluding General Meeting. 
September 10-18. 

International Conference on Lioht (at Lausanne and Loyain),— 
Among the subjects to be dismissed are the Methods of Measuring 
the Energy and Biological Activity of Light Rays; Irradiated Foods 
and Sterols; the Climatic And Light Therapy of Various Forms Of 
Tuberculosis. 

Bkptkmbek 12-16. 

CONOKXHS OF THE GERMAN PHARMACOLOGICAL SOCIETY (at HaUlbUTg). 
Sept. 18. 

Discussions on the Work of the Heart and Vessels in Honour of 
William Harvey, with papers by Liljestrand, Jarlsch, Straub, An rep, 
and Mansfeld. 

Sept. 14. 

Papers by Flury and Zangger on Modern Industrial Intoxications. 

Sept, 16. 

Paper by Barger on Ergot Bases. 

September 14-17. 

Association of Special Libraries and Information Bureaux (Fifth 
Annual Conference) (at New College, Oxford), 

Friday, Srpt. 14, 

At 7.16 P.M.— 

Address by the President of the Conference. 

At 8.30.9 P.M — 

Dr. R. 8. Hutton : The Work of Asllb, 

At 900 p.m.— 

Dr. A, P. Thurston: Patent Law Reform, with Special Reference to 
the Search for Novelty. 

.Saturday, Stpt. 15. 

At 9.8002 noon.— 

N. Parley : The Direct Reproduction of Books and Manuscripts. 

Dr. E, H. Tripp: CertAtn Aspect* of Agricultural Research, 

J. Forties Maraden : The Literature of Scientific Management. 

At 1202.46 p.m.— 

H. H. Johnson: Existing Types of Indexes to Technical Periodicals. 
V. Garrett: An Index to Business Data. 

J. N. U Baker: Cartography and the Research Worker. 

At 6.80-8.80 p.m— 

Annual General Meeting. 

At 8,80-10 p.m— 

H. Jenklnson: The Librarian as Archivist. 

F. M. Earle: Vocational Selection and Guidance. 

A. Esdalle : Unification of the Library Resources of London. 

Sunday, S*p(. 18. 

At 9.8001,46 A.M.— 

Dr. W. Rosenhaln : Bolentlno Abstracts. 

At 11.46-12-46 r.M.— 

A. Farquharson: Civic and Regional Surveys: their Relation to 
Information Bureaux. 

At 5-8 p.m.— 

C- R. Griffin : A Book-Review Digest. 

Capt. J. 8. Allan and N. Parley ; The Durability of Paper, 

Lieut,-Col. J. A. A. Pickard and C. G. Ingall: Information on 
Accident Prevention. 

At 8.30-9.15 p.m.— 

Dr. 6, 0. Bradford : The Necessity for the Standardisation of Biblio¬ 
graphical Methods, 

At 9.1600 p.m. 

Lieut.-Col. J. M. Mitchell: The Asllb Directory. 

Bkftembkr 16-22. 

German Society or Naturalists and Physicians (at Hamburg). 
September 19-22. 

National Glass Convention fat Bournemouth).—Discussions On the 
Organisation of the Glass Industry and a Conference on the Legisla¬ 
tion Concerned. 

September 24-27. 

Internationale Taodno rU» BbUokex* und Hochrau (at Vienna). 
September 24-27, 

Internationale ruBER&uuwiKONFKRENZ (at Rome). 

September 24-28. 

Dir Taounu tiRR Balt wo hen Geooatiscmin Kommuwion (at Berlin). 

SBPtEMBER 28-29. : 

Palaontoi.ooisor* GwELLBOMAFr (atBudapestX 
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The International Research Council. 
rTIHE International Research Council, of which 
-L the fourth general assembly was held at 
Brussels in July, was formed in 1919, and the con¬ 
vention under which it carries on iifs work will 
terminate at the end of 1931 unless it has been 
previously renewed by the countries represented on 
the Council. 

Designed to replace some of the international 
scientific associations that had lapsed during the 
War, its aims have been defined to be to co-ordinate 
international efforts in the different branches of 
science ; to initiate the formation of international 
scientific associations; to direct international 
scientific activity in subjects not falling within the 
purview of any existing association ; and to enter 
into relation with the governments of the countries 
adhering to the Council in order to promote investi¬ 
gations falling within its competence. 

The countries which joined the Council at its for¬ 
mation were fifteen in number, but since then many 
others have notified their adhesion to it, until at the 
present time thirty-five countries are represented 
on the Council and take part in its deliberations. 

One of the first acts of the Council was to promote 
the formation of international associations, or 
Unions, for the furtherance of certain branches of 
science in which international co-operation is 
essential, with the result that the Unions of 
Astronomy, of Geodesy and Geophysics, of Pure and 
Applied Chemistry, of Mathematics, and of Radio- 
Telegraphy were formed in 1919. Later, in 1922, 
others dealing with Pure and Applied Physics, 
Biological Sciences, and Geography were organised, 
thus bringing the total number up to eight. 

These Unions are practically autonomous, 
arranging their own meetings, appointing their own 
officers, collecting and dispensing their own funds, 
and initiating research and co-operative work in 
their own fields of scientific activity, very much as 
did the earlier associations the work of whioh they 
are carrying on. 

During the past nine years, each of these Unions 
has held several meetings at whioh addresses have 
been delivered, scientific communications have been 
discussed, and arrangements have been mode for 
future co-operation and research. The Astro¬ 
nomical Union, which has now been joined by 
24 countries, has met at Rome, Cambridge, and 
Leyden; the Geodetic and Geophysical Union, 
which has a membership of..32 countries, has held 
meetings at Rome, Madrid, and Prague; the 
Chemical Union, representing 28 countries, has 
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hitherto met annually, and has visited Rome, 
Brussels, Lyons, Cambridge, Copenhagen, Buoarest, 
Warsaw, and the Hague. The Mathematical 
Union, to which 18 countries belong, has held 
meetings at Strasbourg and Toronto, and has 
just met at Bologna. The Union of Radio- 
Telegraphy, with a membership of 11 countries, has 
met at Brussels and at Washington. Of those which 
were formed later, the Physical Union has met at 
Paris and Brussels; the Geographical Union has 
met at Brussels, Cairo, and Cambridge ; and the 
Biological Union at Brussels, Paris, and Geneva. 
The membership of these three Unions is now 18, 
19, and 14 countries respectively. 

Thus it will be seen that all these associations 
are now well supported, and are operating actively 
and effectively in the promotion of science and in 
the encouragement of international co-operation. 
In none of their work does the Research Council 
intervene. A reference to the published accounts 
of its meetings will show that most of the questions 
with which it has dealt are of an administrative 
rather than of a scientific character. They include 
invitations to join the organisation, the appoint¬ 
ment of its officers and of oommittees, approval of 
statutes or of modifications to statutes which have 
been proposed by any of the Unions, and other 
blatters, affecting the Council and the Unions 
related to it as a whole. On occasions it has 
appointed committees to carry out special inquiries, 
such as the one which is studying the relations 
between solar and terrestrial phenomena, but 
generally the delegates, of whom it is composed and 
who are almost without exception delegates also to 
one Union or another, are called upon to decide 
questions of administration and not scientific 
matters. The conception of the Counoil as a small 
body which aims at exercising a control in scientific 
matters falls very wide of the mark, since it is one on 
which all the thirty-five countries are represented. 

In 1920 the delegates of the countries adhering 
to the Council unanimously decided to invite 
Germany, Austria, Hungary, and Bulgaria to join 
the Council and the Unions related to it, and to give 
effect to this, invitations were sent out immediately 
after the meeting. At the meeting of the general 
assembly in July, it was reported that Hungary had 
accepted the invitation and had joined the Council, 
but that Bulgaria, for reasons of economy, was 
unable to do so at present. Germany and Austria 
had not yet replied. In Germany the matter is 
believed to be still under consideration by the five 
scientific academies of that country, namely, those 
of Berlin, Munich, Leipzig, Gottingen, and Heidel- 
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berg; the Academy of Sciences of Vienna is also 
affiliated to this group of academies. The situa¬ 
tion no doubt presents some difficulties, but it is to 
be hoped that either by the formation of a Research 
Council for Germany on which the Academies would 
have representation, or by some other means, a satis¬ 
factory solution may be found whereby German 
men of science may co-operate in the work of the 
Council and of the Unions. 

At the meeting of the Astronomical Union, which 
was recently held at Leyden, German astronomers 
accepted an invitation to be present, and their co¬ 
operation in the discussions was most welcome. 
Similarly, German and Austrian chemists were 
invited to and attended the recent congress of 
the International Union of Pure and Applied 
Chemistry which was held at the Hague. On 
the other hand, a similar invitation which was 
extended to German geographers to attend the 
International Geographical Congress, which met at 
Cambridge in July, was declined by them on the 
ground that it was organised by the International 
Union of Geography, one of the Unions related to 
the International Research Council. Their objec¬ 
tion to the Council was based on the ground that it 
was not wholly a scientific association, but was to 
some extent a political one, since a government may 
be the body holding membership. But this only 
occurs in a few cases where there is not at present a 
national academy to represent the country. As 
was stated by the general secretary in his report to 
the general assembly at the recent meeting of the 
Council at Brussels, out of the thirty-five countries 
which have joined the International Research 
Council, fourteen are represented by their scientific 
academies, six by national research councils com¬ 
posed of representatives of the national academies, 
one by a scientific society, and seven others by a 
scientific department connected with its govern¬ 
ment. In seven cases only out of the thirty-five is 
the government the adhering body. 

The first twelve-year period of the convention 
under which the Council and the Unions have been 
working since 1919 is now drawing to its close, and 
the Council as well as each of the Unions have to 
consider the renewal of the convention before its 
expiration on Dec. 31,1931. The experience of the 
past nine years has shown that some modification 
of the statutes, which were adopted in 1919, may be 
desirable ; the Research Council and the Unions 
are, therefore, occupying themselves with the 
revision of them where necessary, in order that any 
changes that may be advisable may be adopted 
before the pretent convention expires. 
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then was his Civil List pension of £20 a year 


This should provide a very favourable opportunity 
for clearing up any misunderstandings that may 
exist, and for an extension of international co¬ 
operation on lines that are acceptable generally. It 
seems unlikely that the right of governments to 
adhere to the Council and the Unions can be the 
sole obstacle to Germany’s acceptance. The Inter¬ 
national Geodetic Association and the Seismologioal 
Association of former days were both supported by 
grants furnished by the governments of the States 
which were members of the associations ; and so in 
this respect there has been little change. There 
may be other matters which ore not acceptable, but 
it does not appear that up to the present any 
definite and authoritative statement of them has 
been made public. 

As Sir Austen Chamberlain said at the dinner 
given by the British Government to the delegates 
to the International Geographical Congress at Cam¬ 
bridge, German statesmen had been welcomed to 
the Society of Nations as colleagues and as friends ; 
they had contributed fully to the discussions, and 
he hoped that, before long, German men of science 
would accept the welcome which awaited them. If 
a solution of the present difficulties can be found, 
and they are enabled thereby to accept the invita¬ 
tion to join the Research Council, they will be able 
to take part in the discussions on the existing 
statutes and to assist in drafting such modifications 
in them as will make for the greater efficiency of the 
organisation as a whole. 


Harrison of Ightham. 

Harrison of Ightham : a Book about Benjamin 
Harrison , of Ightham, Kent , made up principally 
of Extracts from his Notebooks and Correspond¬ 
ence, Prepared for publication by Sir Edward 
R. Harrison. Pp. xvi + 395 +12 plates. (London : 
Oxford University Press, 1928.) 15s. net. 

N writing to Benjamin Harrison, grooer, in the 
village of Ightham, Kent, in 1900, Sir E. Ray 
Lankester ended his letter thus: “ Good health 
and happiness to you—courageous and indomitable 
discoverer of pre-Paleeolithic man/' Never were 
words of cheer more timely or better deserved. 
When this letter reached Harrison he was approach¬ 
ing his seventieth year ; he had retired from the 
counter behind which he had stood for fifty-five 
yeara—or to state the matter more truthfully, 
Ike counter had retired from him, for the business 
in which his ancestors had prospered for many 
geissi^tions had become in his hands a rich museum J 
but a poor shop. His only certain source of income | 
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granted in 1899, with, in addition, the annuity of 
£25 given to him in the same year by the Royal 
Society. In 1918, being then in his eightieth year, 
his Civil List pension was doubled, and this he 
continued to enjoy until his death in 1921. 

Harrison’s activities cover a period in which our 
conception of human history underwent a revolu¬ 
tionary change. His career began in 1851, while as 
a schoolboy of thirteen he listened to his eldest 
brother Tom and his schoolmaster—Stephen Con¬ 
stable—discuss the geology of the Weald, until 
1921—a period of seventy years. During this long 
period, scarcely a morning, an evening, or a Sunday 
passed without finding him searching his native 
district for evidence of its prehistory. His pursuits 
brought him into close contact with the leading 
geologists, archaeologists, and naturalists of the 
time—Rupert Jones, Grant Allen, Lord Avebury, 
Sir John Evans, F. C. J. Spurrell, Worthington 
Smyth, Ray Lankester, Charles Dawson, Lewis 
Abbott, A. S. Kennard, W. J. Sollas, Smith Wood¬ 
ward, Reid Moir, Russel Wallace, and, above all, 
Sir Joseph Prestwich, who became his adviser, 
mentor, and protagonist. It was therefore im¬ 
portant that the story of Benjamin Harrison’s life 
should be well and fully told ; this has qow been 
done most ably by his son, Sir Edward R. Harrison. 

It is quite true that a modem Samuel Smiles 
could have thrown the glamour of romance over 
the details of Benjamin Harrison’s life, but it is not 
romance which the historian of soience needs, but 
the sober statement of pertinent facts set out in 
an orderly and natural maimer, and it is this which 
Sir Edward Harrison has done in the biography 
of his father. Nowhere does the biographer 
obtrude himself on the reader.; he permits well- 
ohoaen extracts from his father’s diaries and 
correspondence to tell the story of a man who was 
at once one of the most peculiar, yet one of the most 
outstanding of all the amateurs in science ever 
bred in England. No claims are made, no defence 
is set up, no situation is shunned ; yet long before 
the last page is reached it becomes patent to the 
reader that the biographer is whole-heartedly in 
sympathy with all his father’s labours and aims, 
and has measured with accuracy their bearing on 
the trend of scientific discovery. From the pages 
of this biography emerges the picture of a man, 
lacking confidence in himself and ever struggling 
to serve two mistresses—business with her promise 
of ease, and science with her threat of poverty. 
Science won every time. 

With all the facts now before us* we see that the 
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chief events of Benjamin Harrison's life form a 
logical sequence. In a letter to Rupert Jones he 
u wrote (1884): “ When I tell you that I have 
secured 250 implements from this district, it will 
be seen what an interesting chunk of an old world 
I am fortunate enough to live near.” Ightham did 
not 1 make ' Benjamin Harrison ; it only gave him 
his opportunity. Thousands of men had lived in 
Ightham and saw it only as a village of the Weald, 
situated between the upper waters of the Darenth 
and of the Medway near the North Downs. For 
Harrison it became a page of history crowded with 
hieroglyphs of various dates. An inborn desire for 
knowledgecame to him from his mother’s family ; he 
devoured in his boyhood Lyell's “ Elements of Geo- 
logy,” Chambers’s “ Vestiges of Creation,” Cassell's 
“Popular Educator,” White’s “Natural History 
of Selbome,” and presently began to interpret his 
native village and surrounding district for himself. 

Then in 1863, as a young man of twenty-five 
years, Harrison read of Bouoher de Perthes* dis¬ 
coveries in the ancient gravel beds of the Somme 
valley, and at once set out to search the gravel 
deposits of his native valley. His search was 
speedily successful; he continued his search day 
after day and year after year, keeping records of 
his finds. Having exploited the lower gravels of 
neighbouring valleys, he moved his search to the 
higher and older gravels on the watersheds of the 
Weald, and was again suooessful. Then in 1878 he 
moved on to the dome of the North Downs to seek 
in its ancient gravels for what he called the ‘ pot 
hooks ’ of man's endeavours at implement making. 

It was at this time that Harrison succeeded in 
making Sir Joseph Prestwich interested in his 
search. Although Prestwich then occupied the 
chair of geology in the University of Oxford, he 
lived at Shoreham, in the Darenth valley, eight 
miles from Ightham, and was deeply interested in 
the origin of gravel and other deposits which were 
found on the neighbouring Downs. As Harrison 
searched the gravel spreads of the Plateau, he 
found worn palasolitha, but he also observed imple¬ 
ments of a ruder kind—fiat flints with chipped 
edges—the type of implement to which Prestwich 
at a later date gave the name of eoliths. Prestwich 
disciplined Harrison ; he would have nothing to do 
with surface finds; implements which were to 
be reckoned of historical value must be found 
in situ , and the deposit of gravel which contained 
them must be determined accurately as to level, 
distribution, and nature. 

In 1882, Harrison commenced a systematic 
search of the Plateau gravels for eoliths ; it was 
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not until 1885 that he was convinced that they 
had been shaped and used by primitive man. He 
showed them to Sir John Evans, who gave them 
his consideration but rejected them. Sir Jdseph 
Prestwich was then closely engaged on his “ Text¬ 
book of Geology, 1 ’ and it was not until this was 
finished in 1888 that he found time to examine 
the results of Harrison’s intensive search on the 
Plateau. On examining Harrison’s collection, and 
after verifying all the sites of disoovery, he became 
convinced that Harrison's contention was justified ; 
eoliths were the work of man's hand, and that man 
had lived in England at an infinitely more remote 
date than had hitherto been supposed. 

Prestwich soon realised that if ever Harrison’s 
discoveries were to be made known to scientific 
men, he himself must act as Harrison’s spokesman. 
Hence, early in 1889, Prestwich brought Harrison's 
implements to the notice of the Geological Society, 
and later, in 1891, he placed the discoveries on the 
plateau of the North Downs before the fellows of 
the Anthropological Institute. In this way the 
problem of eoliths was launched on the world of 
debate. Sir Joseph Prestwich fired the gun, but it 
was the diffident, modest, but indomitable grocer of 
Ightham who filled the cartridges. 

Nature and Man. 

(1) A Naturalist at the Dinner Table . By E. G. 
Boulenger. Pp. 160. (London: Gerald Duck¬ 
worth and Co., Ltd., 1927.) 6s. net. 

(2) Animal Life of the Carlsbad Cavern. By Vernon 
Bailey. (Monographs of the American Society 
of Mammalogists, No. 3.) Pp. xiii + 195 (38 
plates). (Baltimore, Md. : Williams and Wilkins 
Co. ; London : Baillifere, Tindall and Cox, 1928.) 
13s. 6 d. net. 

(3) Natural History of Canterbury: a Series of 
Articles on the Early History of the Province and 
on the History of Scientific Investigation, up till 
1926 , as well as on some Results of this Investiga¬ 
tion. R. Speight, Arnold Wall, and R. M. Laing, 
Honorary Editors. (Issued by the Philosophical 
Institute of Canterbury.) Pp. x + 299 + 29 
plates. (Christchurch, N.Z. : Simpson and 
Williams, Ltd., 1927.) n.p. 

(4) Birds and Beasts of the Roman Zoo: some 
Observations of a Lover of Animals , By Th. 
Knottnerus - Meyer. Translated by Bernard 
Miall. Pp. vii + 378 + 40 plates. (London: 
George Allen and Unwin, Ltd., n.d.) 16s. net. , 

ATURAL history continues to revive quite 
* vigorously after its long sleep. A great 
many people are coming to see that human affaire 
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depend in an enormous number of ways upon the 
activity of plant and animal life, and that man is 
one member of a community of other species, 
which either threaten him or else are exploited 
by him. 

(1) If one wished to express a solemn opinion 
(and most ecologists are rather solemn, at any rate 
about their own subject), one could call Mr. 
Boulenger's book a text-book on the ecology of 
human food-habits, the equivalent of Collinge’s 
i( Food of British Birds, 5 ' or of Hardy's studies on 
the food of the herring in the North Sea. However, 
any comparison of this sort would obscure the 
fact that “ A Naturalist at the Dinner Table 55 is 
written in an extremely amusing way, and is 
remarkable not only for its profound, and even 
disturbing, knowledge of the nature and origins 
of the different kinds of food that one can eat 
(though not necessarily digest), but also for its 
light touch. 

On ft bookshelf, it might sit between Hunt¬ 
ington's “Civilization and Climate" on one hand 
and 'Prof. Saintsbury's “ Notes from a Cellar 
Book " on the other. Perhaps it is the obvious 
fact that Mr. Boulenger has had a first-hand 
knowledge of so many of the things of which he 
writes that gives this book its freshness ; perhaps 
it is also the restraint with which he makes scien¬ 
tific and historical facts amusing to the reader. 
You may be aware that ass's milk has medicinal 
qualities ; or of the pull that is exerted by the 
suckers of an octopus ; or that a load of Portuguese 
oysters was once wrecked off the mouth of the 
Garonne, and afterwards established a local colony 
there (one 4 oyster park * now covering ten 
thousand acres). But if you know these common¬ 
places, you cannot at the same time also know 
who first started snail farms ; or what Ahenobarbus 
said to Crasaus in the Senate when Crassus wept 
publicly over the death of his favourite eel; or 
that Roquefort cheese is made from the milk of 
ewes, Gruy&re from goats, and most other cheeses 
from oow8 ; or that fat-tailed sheep were known to 
Aristotle, who referred to sheep with broad tails 
a cubit long. 

(2) Hie second book is also about food, although 
one may not at first sight perceive this fact from 
its title and arrangement. The Carlsbad Cavern, 
a, mammoth cave in the heart of the New Mexico 
desert, is inhabited by a vast colony of bats, which 
roost there at night in summer and hibernate 
there during the winter. The bats inadvertently 
cpye®®4 the floor of the biggest cave * layer 
pl gnano ^hioh was formerly abbut a hundred 
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feet wide, a quarter of a mile long, and up to a 
hundred feet deep. The guano was removed after 
twenty years' hard work, and presumably made 
someone's fortune ; but it soon began to accumulate 
again, at an estimated rate of about three-quarters 
of an inch per year. The guano supports a curious 
fauna, starting with cave-crickets, " which are 
eaten by a cave species of deer-mouse {Peromyscus) ; 
while the mice are pursued*and eaten by a kind of 
small carnivorous animal, the Ring-tailed Cave-cat 
(BoHmriscm astutus). All these animals live in 
total darkness. There are other inhabitants of 
the cave, but they are mostly strays from the 
desert around. 

The account of this cave fauna will be found in 
a rather scattered way throughout the book ; for, 
in order to give a correct perspective, the author 
has devoted about three-quarters of the book to 
a description of the life-zones of the surrounding 
desert, region, together with an account of all the 
species of mammals found there. The more 
important birds and reptiles are also mentioned. 
Most of these animals play no part at all in the 
ecology of the cave, and to this extent the title of 
the book is misleading. However, such a method 
of treatment is doubtless sound, and is certainly 
the best one for American readers, who may have 
an opportunity of actually visiting the region. 
For people who do not live in America, the chief 
interest of Mr. Bailey's book will centre round the 
cave and its animals, which form an extraordinarily 
interesting story (see pp. 69-70, 105-120, and 171- 
185). 

(3) The example of the United States has now 
been followed by several other countries, which 
have started more or less systematic biological 
surveys. The third book, on the natural history 
of Canterbury, a region in the North Island of New 
Zealand, represents an effort to take stock of the 
present scientific knowledge of that region, in 
order that the results may be reviewed and future 
lines of research indicated. Since there are above 
twenty articles, by more than fifteen contributors, 
on a wide range of subjects, it is difficult to give 
here an adequate review of all the different lines 
of investigation. The subjects dealt with are as 
follows: biographies of men of science from the 
province; early history, exploration, and surveys; 
geology and palaeontology; plant eoology and 
distribution; the fate of native and introduced 
animals (fish, birds, and agricultural stock); the 
history of zoological work ; forestry ; and agri¬ 
culture. 

Practically no attempt has been made to co- 
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ordinate these diverse paths of research ; but this 
is perhaps not surprising, since scarcely anyone 
seems to attempt this anywhere. It follows that 
one cannot easily read this book without some 
special interest, such as a local knowledge of the 
place or the people concerned. All who are interested 
in New Zealand itself will find in these collected 
articles much to interest them ; the general reader 
will scarcely find in it more than a very valuable 
work of reference on special points. On the bio¬ 
logical side, which alone the reviewer is competent 
to assess, the parts of most general interest are the 
notes on native and introduced animals, and their 
interactions ; and the notes on fossil birds by Mr. 
R. Speight. 

(4) The recognition of the scientific importance 
of natural history often seems to pass through 
a series of cultural stages ; first, private field 
naturalists with unprejudiced minds, working in 
isolation, secondly, natural history societies and 
zoological gardens, which start as a mixture of 
scientific interests and herd instincts, usually 
tinged with an educational bias. Stage three 
produces ecological surveys, run in different ways, 
according to the psychological habits of the coun¬ 
try concerned. In the United States there are 
government surveys ; in England, most of the 
work is done by private individuals or by pro¬ 
fessional workers co - operating with private 
naturalists. Stage four (seldom reached) is the 
eager co-operation of all people concerned, with 
the object of solving the urgent problems raised by 
variations in the numbers of injurious or beneficial 
animals. England has remained in stage two for 
about eighty years and is just graduating into three. 
It appears from I>r. Knottnerus-Meyer’s book that 
Italy is just entering on the stage that we are 
leaving. 

Books on zoos are usually of an extraordinarily 
sterile character, chiefly because they consist so 
largely of anecdotes about animals which, after all, 
are kept under very unnatural conditions. If we 
knew how they behaved in a wild state, we should 
have an interesting sort of controlled experiment; 
but as most of the inhabitants of zoos are there 
because they are hard to get, and still harder to 
study when they are wild, this advantage dis¬ 
appears. Another drawback to most books on 
zoos is the tendency to interpret the actions of 
animals in terms of human psychology. Dr. 
Knottnerus-Meyer, while avoiding the latter trap, 
cannot be wholly acquitted of the first charge, for 
a large part of the book consists of anecdotes of 
more or less interest. One might say that they 
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hold the attention, but do not impinge on the 
intellect* At the same time, embedded in this 
lighter substance, there are a number of curious 
observations, which are difficult to fit into existing 
scientific theories, and therefore of value. For 
example, we learn that chloroform acts quickly on 
baboons, but has only a very small effect on lions 
and tigers ; that camels always bite one another 
in the legs, and therefore kneel when fighting ; 
and that “ ostriches are seldom cordial in their 
relations to men ” ; and so on. Perhaps the most 
interesting part of the book is the short intro¬ 
duction, in which Dr. Knottnerus-Meyer states 
his views on the psychology of animals. One also 
gets the point of view of a trained Prussian towards 
the Italian behaviour to animals. 

Charles Elton. 


Mining Stratified Deposits* 

The Working of Coal and other Stratified Minerals . 

By H. F. Bulman. (Bonn’s Mining Series.) 

Pp. 338. (London : Ernest Benn, Ltd., 1927.) 

42^. net. 

T is difficult to select any other vocation into 
which so many branches of science enter as 
mining. Some subjects which originally were 
thought to be parts of mining are now complete 
courses of study in themselves, and there are many 
subjects necessarily grouped together to form a 
complete training for a would-be mining engineer, 
including a part of each one of the subjects with¬ 
drawn. Formerly, it was the fashion for writers of 
text-books on mining to try to give a comprehensive 
view of the subject as a whole, but Buoh has been the 
growth of knowledge and inquiry in this direction, 
that it is now impossible to give more than a very 
elementary view in a single volume. 

This is borne out by a series of books recently 
published of which the volume under review is one, 
in addition to a vast number previously published 
and those in preparation ; each of these new books 
specialises on a single branch, or, in some cases, on a 
further subdivision of the branch. The book by 
Mr. Bulman is on methods of mining, the subject 
which forms the heart of the work of the mining 
engineer, and around which all the other branch 
subjects used to be arranged in the old comprehen¬ 
sive text-books, but it should be noted that it pro¬ 
fesses to deal only with stratified deposits, as against 
veins and deposits of mineral having no particular 
shape, known as masses ; and even then it only 
does so incompletely. 

The book contains the greatest number of ex* 
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amples of methods of mining stratified mineral 
deposits of any book yet written, but it covers so 
wide a field that the author has had difficulty in 
selecting the matter to be included from the large 
amount at his disposal. It follows that because 
the matter is technical in a high degree, and may 
only be read by persons closely interested, that it 
might lead an author into leaving too much to be 
assumed by the reader, but this has been avoided ; 
much detail is given, and the importance has ob¬ 
viously been recognised of adequate illustration by 
means of line drawings in at least three most im¬ 
portant planes. 

There is an introductory chapter, followed by dis¬ 
cussion of the diverse conditions met in practice, 
and * opening-out/ in the two succeeding chapters. 
The matter of shaft pillars is dealt with in Chapter 
iii., where it will be found that the opportunity has 
not been taken to use this as ail introduction to the 
most important subject of earth movements in¬ 
duced by removal of mineral. This portion of 
the work would produce sufficient matter for the 
making of a book of fair dimensions alone, so that 
although some students and engineers may be dis¬ 
appointed at the omission of what appears to be 
almost essential matter in a work of this kind, it 
may be that the author had good reasons for the 
treatment given. 

Chapter iv. deals with development. Chapter v. 
gives an account of the support of the roof by means 
of packing with debris obtained underground, or in 
some cases sent from the surface, and Chapter vi. 
describes the packing of the goaf by means of water¬ 
borne material sent down from the surface. The 
costs of operation are added to the account of 
hydraulic stowing, thus enhancing its instructive 
value. From this point up to Chapter xii., methods 
of mining coal as carried out in Britain are given, 
clearly dividing the first twelve chapters into two 
parts. Between these two sections it is difficult to 
understand for whom the work has been written. 
The opening chapters seem to promise something 
useful for the student, but the inclusion of hydraulic 
stowing early in the book suggests a desire on the 
part of the author to help seniors in practice ; and 
at other points it would seem to have been designed 
for the layman or novice. There is a paragraph on 
‘ Bumps ’ on p. 146 which requires revision at the 
earliest opportunity. 

Chapter xiii. is on methods of mining in the 
United States of America, and it ought to serve as 
a reminder that, having the premier coal output 
for the world, in the United States there must 
exist a vast amount of literature on methods of 
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mining, which would certainly prove interesting 
to students of mining in Britain. Over there the 
much greater use of machinery in the actual mining 
entails the need for intensity of production, whioh 
has to be obtained with labour a large percent¬ 
age of which does not speak the language of the 
country, and hence cost of supervision, always at 
a maximum with mechanical production, must be 
very high compared with Britain. The success 
of a method of mining depends on many things, 
and the more intensive it is, the better must 
be the lay-out of the workings ; therefore, this 
might be a point at which something useful could 
be leamod; though, on the whole, it is well known 
to British mining engineers that comparisons of the 
methods of the two countries from the economical 
point of view are scarcely possible on account of the 
difference of general conditions. 

The inclusion of mechanical loaders in a separate 
chapter seems rather out of place, unless it be read 
as a continuation of American methods, for which 
there is justification in that the use of conveyor 
loaders and mechanical shovels underground is due 
largely to American engineers. Regarded as coal 
getting by machinery, it would appear to be very in¬ 
complete. Chapter xv. is on 4 getting ’ the coal, and 
this chapter also cuts into the subject of the applica¬ 
tion of machinery at the coal face, in such a way as 
to suggest that it would have been better to have 
discussed coal cutting by hand, and then to have 
followed with a full account of the application of 
machinery at the coal face. Obviously, a book on 
modem methods of mining cannot ignore the appli¬ 
cation of machinery, so that a full account of coal 
cutters, conveyors, loaders, and mechanical shovels 
becomes essential. 

The next two chapters deal with continental 
methods of coal mining and coal mining in South 
Africa, and they are followed by a chapter on the 
methods of mining the gold-bearing beds of the 
Rand. Each of these chapters opens up new and 
interesting ground for the average British mining 
engineer or student, who would do well to regard 
them as introductions to new ground, and not as 
completely organised accounts of the methods in 
use in those countries. Methods of mining coal in 
India are to be found in Chapter xix., but obviously 
the author has been hampered by the small amount 
of matter published, giving what might be termed 
the extraordinary methods rather than the usual 
everyday methods adopted in seams of about fifteen 
feet or less in thickness. Coal mining in Australia, 
methods of mining ironstone, Scottish oil shale 
mining, miscellaneous examples from various places, 
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and finally a chapter on quarrying, bring the book 
to a close. The final ohapters should also be 
regarded as introductions to new branches of 
mining. 

The author has attempted a difficult task, for he 
deals with many countries, and it is probable that a 
book could be written on mining stratified deposits 
in each of the countries mentioned without ex¬ 
hausting the subject, as might be shown by reference 
to the transactions of the mining societies of these 
countries. It would be possible to be critical on the 
score of faulty organisation of the matter, though in 
the chapters on British methods of mining there 
is systematic treatment. The treatment of this 
section would have been much improved by the 
introduction of a preliminary classification of the 
methods. It is a pioneer work, and should bring 
a large amount of information within the reach of 
many who arc unable to obtain access to the sources 
of information available to the author. 

C. Habberjam. 


Our Bookshelf. 

The Student's Guide to the Libraries of London : 
with an Account of the most Important Archives 
and other Aids to Study. By Reginald Arthur 
Rye. Third edition, revised and enlarged. 
Pp. xxv+581+01 plates. (London: Univer¬ 
sity of London Press, Ltd., 1927.) 10s. net. 

The material for the first edition of this handbook 
was collected in 1907 at the time when the Senate 
of the University of London was occupied with the 
task of organising, co-ordinating, and developing 
the libraries under its control. Accurate informa¬ 
tion was needed of the great resources offered by 
the libraries of the metropolis, and the small 
book of 76 pages published in 1908 was the first 
attempt to collect this information into a single 
volume. The present, mueh enlarged edition may 
be taken as some indication of the usefulness of 
the work. 

Although probably no instruments are more 
essential than libraries to the advancement of 
knowledge, it is doubtful whether London was well 
provided with these necessary adjuncts to learning 
even in the eighteenth oentury. Thomas Carte, 
the historian, writing in 1747, said: “ I am sorry 
to observe on this occasion that there is scarce a 
great city where learning is at all regarded, which 
is so destitute of a good publick library as London/' 
Boswell’s dictum in 1780 that “ in London I sup¬ 
pose we may find every book that can be found 
anywhere ” has certainly never been true *, and 
although London is now probably better provided 
with libraries than any other great centre, their 
resources are sadly wasted for want of organisa¬ 
tion, by restriction of acoess, or through ignorance 
of their existence. Most of those responsible for 
the six hundred and sixty libraries that have been 
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considered sufficiently interesting to be included 
iii this volume are working independently by 
multifarious systems to fulfil their individual aims, 
and there is no doubt that a peat deal of money 
is spent on unnecessary duplication that might 
be laid out in procuring books that are not avail¬ 
able in Great Britain. There are, moreover, too 
many indifferent or inferior libraries. 

The volume before us offers a summary of the 
situation. The very interesting historical intro¬ 
duction begins with an account of the remains of 
the ancient libraries of Assyria, Babylonia, and 
Egypt; it traces the vicissitudes of libraries 
through the ages, and includes an acoount of 
many former London libraries which have now 
disappeared. Then follows a detailed account of 
existing libraries and an extensive index, which 
contains, besides the names of libraries and 
collections, the sources of information under the 
titles of their respective subjects. S. C. B. 

Buddhism in Pre-Christian Britain. By Donald A. 

Mackenzie. Pp. xx + 178 + 12 plates. (London 

and Glasgow : Blackie and Son, Ltd., 1928;) 

10^. 6d, net. 

Whatever may be the readers’ verdict on Mr. 
Mackenzie’s views, and we fear it will not be 
favourable, they will not be able to deny that he 
has written what is in many ways a fascinating and 
stimulating book. Starting from the records of 
Asoka’s Western Buddhist Mission, of whioh the 
extent is questioned by authorities on Indian 
history, and Origen’s attribution of a knowledge of 
Buddhism to Britain, which is equally held in 
doubt, Mr. Mackenzie analyses our knowledge of 
the pre-Christian Celtic beliefs and culture to show 
that they contain a large element which he attributes 
to Buddhism. 

A great deal of the material on which Mr. Mac¬ 
kenzie relies for the details of his thesis is colourless 
in itself. It is drawn to a great extent from Irish 
sources. Perhaps nowhere in the world has native 
legend and belief been refashioned by extraneous 
ideas as it has in Ireland. This is shown, for 
example, by the frequent allusions in popular 
legend to distant lands by names which would come 
as a surprise when found among an uneducated 
people unacquainted with classical learning and 
tradition. Ireland was the land of learning as 
well as the land of saints, and further, the British 
Church was an Eastern Church, as was demon¬ 
strated in the opposition to the missionary efforts of 
St. Augustine. In Ireland, without question, some 
of the monkish learning filtered through to the 
people. 

On the other hand, this much must be said in 
favour of Mr. Mackenzie’s viewB—if once the major 
premise of the existence of Buddhism in Britain 
could be proved, his interpretation of extraneous 
matter of uncertain origin might be justified. His 
argument really depends upon two things, one that 
the Druidic theory of transmigration came from 
the east and was not really derivative from Pytha¬ 
goras, and secondly from the representation of a 
horned god, whom he identifies as, and equates with; 
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Gemunnos, on the Gundestrup silver bowl, which 
he calls Celto-Buddhist. To this the critic might 
reply that the bowl is neither Celtic nor Buddhist, 
though on the face of it it appears to show Buddhist 
as well as other influences. Further, is this horned 
deity distinctively Celtic ? His cult existed in 
remoter Germany, in Charlemagne's day, and goes 
back to palaeolithio times. In dealing with the 
'Isles of the Blest/ Mr. Mackenzie does not 
mention tho persistent tradition of an early settle¬ 
ment of Irishmen in Middle America, 

Elements of Optical Mineralogy : cm Introduction 
to Microscopic Petrography . By N. H. Winchell 
and A, N. Winchell. Entirely rewritten and 
much enlarged by Prof. Alexander N. Wineholl. 
Second edition. Part 2 : Descriptions of Minerals , 
with Special Reference to their Optic and Micro¬ 
scopic Characters. Pp. xvi+424. (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1027.) 27a. 0d. net. 

The descriptive part of Winchell’s “ Optical 
Mineralogy has been completely rewritten and 
much enlarged to form the second edition. With 
the exception of a few of the commoner opaque 
minerals, there are included only natural species 
the optical properties of which are sufficiently well 
known to permit their identification microscopic¬ 
ally. The arrangement of the minerals has been 
changed, and the system now adopted is the 
familiar scientific classification of Dana, modified 
to some extent by advancing knowledge. Certain 
of the names used are rendered unfamiliar by tho 
adoption of the termination £ -ite ’ ; for example, 
ohrysotilite for chrysotile. No difficulties arise 
through such changes, however, owing to an ade¬ 
quate index, which includes synonyms. 

An excellent feature of the work is the large 
number of diagrams, 333 in number, used in 
explaining the optical and chemical properties of 
the minerals. The description of very many 
mineral species is accompanied by a simple diagram 
to illustrate their optical orientation. In addition, 
there are many more complex figures showing tho 
variation in chemical composition, and the relation 
between chemical composition and optical pro¬ 
perties in different mineral series. Most of the new 
information is expressed by means of these dia¬ 
grams, and a useful introductory chapter is devoted 
to an explanation of their mode of construction 
and uses. A small number of rather poorly repro¬ 
duced photomicrographs of thin slices of minerals 
is inoluded. The treatment of the more important 
rock-forming minerals is very full, that of the 
felspars, for example, occupying 64 pages. 

Tne comprehensive and up-to-date nature of the 
work is indicated by the many references to original 
sources of information. The European and 
American literature appropriate to the subject 
appears to have been very thoroughly, if not quite 
exhaustively, searched. No determinative tables 
are included, but the book can be recommended 
as a weak of reference for advanced students and 
research workers in petrography and mineralo^r. 

No. 3072, Vou 122] 


Steel and its Heat Treatment. By D. K. Bullens. 
Third edition, rewritten and reset. Pp. xii + 564. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1927.) 25s, net. 

The third edition of this well-known treatise has 
been greatly improved, and it is now almost indis¬ 
pensable to the steel metallurgist, on amount of the 
detailed records of the heat treatment and proper¬ 
ties of a very wide range of industrial steels which 
it oontains. The specifications under which the 
steels are grouped are mainly those of the American 
Society of Automotive Engineers, but it is not 
difficult to correlate them with the corresponding 
specifications used in Great Britain. English readers 
will find a greater obstacle in the fact that all 
stresses are expressed in pounds (instead of tons) 
‘pe*r square inch and all temperatures on the Fahren¬ 
heit scale, and it eouki be wished that an English 
edition might be prepared in conformity with 
metallurgical practice in Britain. However, a 
table of equivalents can always bo kept at hand 
when the book is consulted, which is likely to be 
frequently. A new chapter on electric furnaces for 
heat treatment is included, and will prove of special 
interest, as it is not generally known that such 
furnaces have come extensively into use in the 
United States, in spite of the increased cost of 
operation. This section, which is fully illustrated, 
is very valuable. The theoretical side of the subjeot 
receives much less attention than the practical, but 
the microscopic structure is fully discussed, the 
photographs being good and in some instances 
excellent. It may be remarked that the wonderful 
properties of zirconium steel, of which much was 
heard during the War, have proved to be mythical, 
and the paragraphs which the author quotes from 
two cautious investigators, proving a certain effect in 
removing impurities, represent the truth concern¬ 
ing this element much more closely than the exagger¬ 
ated statements which have sometimes appeared. 

Glasgow : Sketches by Various Authors. Edited by 
J. Graham Kerr. General Handbook of the 
British Association for the Advancement of 
Science, Glasgow Meeting, 1928. Pp. x 4 357 +12 
plates. (Glasgow : Local Committee of the 
British Association, 1928.) 

The handbook for this year’s meeting of the British 
Association is a modest volume compared with that 
issued on the occasion of the last meeting at 
Glasgow twenty-seven years ago. It consists of a 
series of essays by various authors on different 
aspects of the city, among which education has 
considerable space. The chapters on the city and 
on the harbour have particular value in tracing the 
growth of Glasgow and its activities. There are 
essays on the geology, fauna, and flora, but no 
attempt is made to deal exhaustively with these 
subjects. The absence of the floristic and faun- 
istic lists, which used to he a feature of British 
Association handbooks in the past, is welcome, but 
an introductory chapter from the geographical point 
of view might well have been added. Topographi¬ 
cal and geological maps* are given in a separate 
cover. These are on a scale of one inch to a mile. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Negatively Modified Scattering. 

In a paper published in 1923, Einstein and Ehren- 
fest discussed the general problem of thermodynam¬ 
ical equilibrium in an assembly traversed by light, 
which is subjected to scattering by the particles of 
the assembly. They deduced, in a way (which is 
quite analogous to Einstein’s famous deduction of the 
laws of black body radiation by consideration of 
thermodynamical equilibrium in the presence of Bohr- 
type of vibrators), that the excited particles of * the 
system would give rise to a type of modified scattering 
analogous to Einstein’s negative absorption. Smekal 
pointed out in a letter to Naturunsaenschaften (1923) 
that if light of frequency v is scattered by the particles 
of the assembly, then in addition to unmodified scat¬ 
tering of frequency v, scattered light should also 
consist of light of frequency v + v kf v - v kt where hv k 
is the energy difference betweon the excited state and 
the normal state of the scattering particles (“ Hand- 
buch dor Fhysik,” Bd. 23, pp. 93-99). 

This last prediction has been very brilliantly con¬ 
firmed by Raman and Krishnan, who exposed liquid 
benzene to the monochromatic mercury radiation 
X4358, and on examining the spectrum of the scattered 
light found modified scattered light of frequencies 
v + v k whore v k is any one of the fundamental fre¬ 
quencies of liquid benzene. We wish to point out that 
Raman and Krishman’s experiment is not, strictly 
speaking, a confirmation of Einstein’s negative or 
stimulated emission, as mentioned by these authors 
(Nature, June 30, 1928), but of the analogous case 
of negatively modified scattering (that is, scattering 
of light of frequency v + r fc ) discussed by Smekal. 

We wish further to point out that the theory of 
modified scattering affords a very simple and con¬ 
vincing explanation of the phenomena of resonance 
spectra of vapours of sodium, potassium, and the 
halogens discovered and so elaborately described by 
R. W. Wood in hiH numerous papers. He found that 
when vapour of these substances is illuminated by 
monochromatic light (lithium, cadmium, bismuth, or 
zinc arc), then the vapour emits laterally a partially 
polarised spectrum consisting of the original tine, and 
a number of fine linos spaced at equal frequoncy 
intervals (of about 14G m the case of Na). The 
position of these excited lines in the spectrum depends 
upon that of the exciting light, though the frequency 
interval betweon the exciting line and its adjaoent 
excited light is independent of the exciting frequency 
for the same substance. The remarkable fact is that 
there are also a number of lines on the shorter wave¬ 
length side of the exciting light, which have been 
styled by the German authors (Pringsheim and his 
students) the ‘anti-Stokes’ * lines. These anti-Stokes’ 
lines also show equal spacing, and they can be ex¬ 
plained as being due to negatively modified scattering. 

Pringsheim and liis students have shown that the 
sodium vapour contains temporary Na a molecules and 
gives rise to banded spectra on excitation. One of the 
strongest vibration frequoncy intervals is A* =145, 
which may be identified with the frequency of one of 
the fundamental modes of vibration of the component 
atoms. So the explanation of Wood’s resonance 

S bra becomes evident now. When the exciting 
traverses Na a molecules, the light is scattered by 
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them, the scattered light having the frequencies 
y±v k where hv k is the energy difference between any 
exoited state and the normal state of the Na, molecule; 
the exoitation not involving any electron displace¬ 
ment, but being due only to the vibration of the 
component atoms which are easily produced under 
moderate heating. The plus sign ref era to the nega¬ 
tively modified scattered light and aooounts for the 
anti-Stokes’ lines. Similar explanations hold good for 
the resonance spectra of K a and the halogens. These 
substances alone have been shown to be capable of 
giving rise to resonance radiation, as the molecules can 
be easily excited to higher vibration frequencies. But 
it can presumably be proved to be a general pheno¬ 
menon in the case of all molecules. 

We wish further to point out that though the 
phenomenon has been described as one of 1 scattering,* 
it seems to be intermediate between pure scattering 
(as by fog-particles in which the agent responsible 
for scattering does suffer no physical change) and 
pure absorption (as, for example, the absorption of 
tho sodium line by the sodium atom, resulting in the 
utilisation of the total energy of the energy-particle 
in lifting tho electron to the higher orbit and produc¬ 
tion of a new system). This phenomenon is just inter¬ 
mediate between the two, as the incident light reacts 
on the particle, and robs it of its internal energy and is 
re-emitted as a new radiation of increased frequency. 

It seems that the polarisation of tho secondary rays 
is probably only a time effect, depending upon the 
intimacy of the reactions taking place between the 
incident light and the scattering particle. Therefore 
in pure scattering, the scattered light should be com¬ 
pletely polarised in pure absorption and in re-emission 
unpolarised ; and in phenomena intermediate between 
these two it should be partially polarised, as has been 
proved by Wood. 

The phenomena of negative scattering should also 
be capable of extension to free electrons, and will 
thus probably afford an easy explanation of the origin 
of bright and broad bands in the spectra of Nova?, 
and of winged lines in tho solar spectrum. 

M. N. Saha. 

D. S. Kothari. 

G. R. Tobhniwal. 

Department of Physics, 

Allahabad University, Aug. 14. 


The Scattering of Light by Free Electrons 
according to Dirac*s New Relativistic Dynamics. 

Dirac and Gordon have given a quantum-dynamical 
treatment of the problem, of the scattering of light 
by free electrons which seems to be in good agreement 
with experimental results. Since the development 
due to Dirac of a more rational relativistic dynamics 
of the electron, which automatically takes the so- 
called ‘ spin ’ phenomena into account, the basis of 
the theory of the intensity and polarisation of the 
Compton scattering is, however, somewhat modified. 
We have undertaken a calculation, based on the new 
theory, of the intensity of the light scattered by an 
electron under the influence of a plane monochromatic 
wave train. When the incident radiation is un¬ 
polarised—a case where the least deviation from the 
former theory would be expected—our result can be 
expressed by the following formula: 

T _ T e 4 (l + oosM) 

° r. hv. - rr* 



_ ( 1 - QOS 6 ) % _' 

(l+c^^l + ^U-ow^ 


( 1 ) 
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Here I is the intensity At the distance r from the 
electron of the light due to a Compton process, where 
the secondary light quantum is emitted in a direction 
forming an angle with the incident beam of intensity 
J Q and frequency r. Further, 6 and m denote charge 
and mass of the electron, c the velocity of light, and 
k the Planok constant. 

Formula ( 1 ) is seen to differ from the corresponding 
formula of the earlier theory by the last factor 
/ hv \* _cos tf) a 

'W ( 77T 


i + i 


'•)( 


hv 


1 4- ~(1 “ COS 0)^ 
me® 7 


the 


deviations between the two formulae are of the order 
/ hv \ a 

(wo*/ * *h e earlier expression differs from the 

classical expression given by J. J, Thomson by 

quantities of the order hvlmc?. In the case ^ a — 1 - 1 , 
1 me 2 

(jorrespouding to a wave-length of 0-022 A., where 


W'avs-Unijtf) 0.022 A. 



Dirac has compared his formula with the measure¬ 
ments of Compton, however, the deviations at the 
larger angles are not small—-though perhaps within 
the experimental uncertainty—as shown by the 
above reproduction of Dirac’s figure, where the 
——• curve corresponds to formula ( 1 ). The maxi¬ 
mum deviation, which occurs near 125°, amounts to 
82*6 per cent of the value obtained from the Dirac - 
Gordon formula. 

From formula ( 1 ) we get the following expression 
for the scattering coefficient e, due to Compton effect, 
of a substance containing N electrons per unit volume: 

2wNe*(l + ar2(l + a) 1 .1 

* m W {HT[ ~ i 1°8 (1 + 2«)J 

♦ ^ 108(1 + 2 .)-,-!^,}, ( 2 ) 


where o * hvjrAc*. Here the last two terms ^-log( 1 4 2 a) 
l + 3a 

" ( 1 4 2 a ) 1 ftre al:>sent from the corresponding expres¬ 
sion given by Dirac. They mean again a deviation 
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from the earlier theory of the order (hv)mc*) % , In fact, 
formula ( 2 ) for values of a small compared to unity 
gives 


8 


B* Neff 
3 m*c 4 \ 


1-2*4 



(3) 


while Dirac’s expression with the same degree of 
approximation gives 


- QL e 4 

8 3 m 2 c 4 
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For a=l the deviation between the two theories is 
considerable, formula ( 2 ) giving a value about 
GO per cent higher than that of Dirac. But for a 
small compared to unity they are seen to deviate very 
little from one another ; already for a — J the deviation 
is only about 10 per cent. 

A detailed account of the calculations also including 
the question of polarisation is under preparation. 

Note added in Proof t —Since the above was written, 
we have considered the question of the comparison 
of the theory with the experiments more closely. 
Indeed, from recent experiments, it would appear 
that ascribing a wavo-length 0-022 A. to the 7 -rays 
from RaC, with which Compton’s experiments were 
made, is scarcely justifiable for this purpose; the 
radiation in question being very complex with an 
average wave-length of only about half the above 
value. If this complexity is taken into account, the 
comparison of Compton's measurements with the 
theoretical formulae comes out very differently; and 
formula ( 1 ) is found to agree with the measurements 
rather better than that of Dirac and Gordon. The 
experiments, however, seem too uncertain to decide 
between the two formula?. In tins connexion we 
should like to direct attention to the possible bearing 
of our calculations on the estimation of the wave¬ 
lengths of the cosmic penetrating radiation. In fact, 
if formula ( 2 ) is used for the calculation of the 
absorption coefficient, the wave-lengths obtained for 
the cosmic rays an? considerably shorter than those 
ordinarily assumed. 

' O. Klejn. 

Y. Nishina. 

Universitetets Institut for teoretisk Fysik, 
Copenhagen, Aug. 3. 


The Definition of ‘Area’ in the Case of 
Contact Catalysts. 

Aa has already been pointed out ( Proc . Roy. Soc„ A, 
vol. 110 , p. 196 ; 1928), tho area of an activated con¬ 
tact catalyst will vary with tho method of measure¬ 
ment adopted. It is thus essential to the precise 
development of the methods of measuring area that 
the maximum area of a surface should be defined 
carefully, so that the results of all measurements may 
ultimately be compared with this standard. 

Tlie surface itself consists of atoms or molecules, con¬ 
tinually in vibrational motion, having mean positions 
whioh are fixed. A minute investigation summing 
the area over each surface atom is valueless. For 
the purposes of physical chemistry the area of the 
envelope touching all atoms in the surface might be 
thought a good definition; but chemical reactions 
on contact catalysts mostly take place in a uni- 
raolecular film of absorbed gas molecules distributed 
over the surface ; so that a; knowledge of area is most 
valuable for the calculation of the maximum number 
of molecules of any given type that could be closely 
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paoked in a unimolecular film over the rugged acti¬ 
vated surface. 

Since the smaller the adsorbed atom or molecule the 
more likely it is to fit into the smallest irregularities, a 
surface will appear to have its maximum area when 
covered by hydrogen atoms all in contact with each 
other, and with the catalyst surface. This conclusion 
is reached upon geometrical grounds simply. The 
maximum area of a contact catalyst for physical 
chemical purposes is the area of the envelope of the 
unimoleonlar film of hydrogen atoms closely packed, 
all in contact with each other, and with the catalyst 
surface, which completely cover it. 

Jf the adsorbed molecules are largo, then the area 
of a very irregular surface measured by the number of 
adsorbed molecules will appear to decrease, but the 
area of a plane surface will remain unchanged. There 
seems to be little meaning to be attached to the term 
‘ true ' surface, for each of various methods of measure¬ 
ment will give a correct result, but these results will 
be all different. At the present time it seems best 
to define the 1 maximum * area of a surface aa the 
envelope of hydrogon atoms covering it completely 
with a unimolecular film, because this gives as near as 
possible an absolute definition. 

The measurement of this maximum value is a matter 
of great difficulty. One iH faced with the hetero¬ 
geneity of the adsorbing surface. The values obtained 
for the surface area of reduoed copper by the inter¬ 
ference method (cf. Proc. Roy , Soc., A, vol. 115, p. 570 ; 
vol. 117, p. 370; vol. 119, p. 196), and from the 
quantity of hydrogen adsorbed at saturation at 0° C. 
are very nearly the same, in spite of the fact that the 
thickness of the film covering the copper is 10“ 6 om. in 
one case and 10 8 cm. in the other. This oonfirms 
what is evident from the investigations of Peiwe, that 
portions of the surface do not adsorb hydrogen at all 
at 0° C. Thus tho adsorption of hydrogen in this oase 
gives no measure of the maximum area. 

I have remarked that it seemed possible that an 
electrolytic method of deposition of hydrogen from 
solution might be used to measure tliis ‘ maximum ’ 
area of a catalyst; but that there was difficulty in 
obtaining experimental evidence of the completeness 
and unimolecular character of a film of hydrogen 
deposited by this means (Proc. Roy , Soc. t A, vol. 119, 
p. 197 ; 1928). This remark has been assumed by 
Bowdon and Rideal to refer to their method (cf. 
Proc. Roy. Soc.> A, vol. 120, p, 89, Aug. 1928) ; but 
this is evidently not the case, since they state that they 
are measuring the 1 accessible * area of the surface to 
hydrogen ions which cover only a fraction of the 
* maximum ’ surface. With considerable experimental 
and technical skill, usine an Einthoven string galvano¬ 
meter with a camera, they have followed the changes 
of potential of platinum, silver, and mercury in N/5 
sulphuric acid against saturated calomel electrodes, 
when very small quantities of eleotricity were passed. 
They found that the relation between the quantity 
AT of the deposited hydrogen and the increase in 
electrode potential JS was 


AE 

Ar 




for liquid mercury, where K was independent of the 
area of the cathode, current density, time of elec¬ 
trolysis, and strength of solution. With platinised 
mercury, and silver amalgam, they found K suffered 
little change, and generalised that if the surface were 
plane, K was independent of the chemical nature of 
the underlying metal. With etched or polished metals 
a considerable decrease in the factor K occurred, 
They then state that if A is the factor by which the 
plane area must be multiplied to give the irregular 
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area accessible to hydrogen ions, the new relation 
applying to this oase is (loo. cit. p. 72) 



or - E pr + constant, 

where j 8**K/A and is a constant, and is the same for 
all metals, and r is called by Rideal and Bowden the 
* true ’ surface concentration of the added hydrogen. 

Tho direct assumption is thus made that the 
quantity p is independent of both (a) the. chemical 
nature, and (6) the physical state of the minute 
structure of the surface. The latter assumption, 
which is fundamental, is very difficult of experimental 
proof, and is contained in all calculations of area by 
this method. The method is therefore empirical. 

K 

The standard value of P — was obtained from a 

mercury surface, assuming A — 1. 

I think it probable that the method of Bowden and 
Rideal (assuming the truth of the fundamental assump¬ 
tion) would give results less than the maximum area as 
here defined, owing to the sparsoness of the atomic 
layer of hydrogen used. 

The interference method that I have been using 
disregards inequalities in the surface of magnitude 
smaller than 10‘ 5 cm., and so gives results less than the 
‘ maximum ’ area, and also less than Bowden and 
Rideal’s results. 

F. Hurn Constable. 

St. John’s College, 

Cambridge. 


The Estimation of Bacterial Numbers in Soli by 
Direct Counts from Stained Films. 

The method now in common use for determining the 
number of bacteria in soil by colony counts admittedly 
provides an estimate of only a small fraction of the 
total numbers in the soil, since any one medium will 
enable only a few of the physiological groups of the 
bacterial population to develop. The method of 
direct oounts of bacteria in films of the actual soil 
was rendered possible by the development of a suit¬ 
able staining technique by H. J. Conn and by 
S. Winogradsky. Both these workers have suggested 
methods by which estimates of tho bacterial numbers 
in a soil sample can be made. 

The method of H. J. Conn consists in diluting a 
given mass of soil to a known degree and spreading 
0*01 o.o. of this suspension on a slide over an area of 
1 sq. cm. The film is then stained and, from oounts 
mode from a number of microscope fields, the bacterial 
numbers are estimated. An important factor limiting 
the accuracy of such determinations would appear to 
be the difficulty in obtaining an accurate sample of a 
suspension of soil particles only 0*01 o.o. in volume. 
S. Winogradsky estimates the mass of soil in his films 
by weighing. Here the difficulty in obtaining accurate 
weighings of such small masses of soil would seem to 
limit the accuracy of the method. In both methods 
the baoterial numbers are actually based on counts 
from random microscope fields. 

G. Kuhlmorgon-Hille found that these two methods 
gave widely afferent results, lie main sources of 
error would appear to be, first, that of determining 
accurately the mass of soil in the film examined, and 
secondly, the implied assumption that the bacteria are 
distributed at random over the film from which sample 
fields are taken. Klihlmorgen-Hille’s data, when 
tested by the x* index of dispersion, show that the 
distribution of the baoteria is not random. 

We have tested a method in which both of these 
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difficulties are avoided, by determining, in random 
miorosoope fields from a parallel series of stained films, 
the ratio between the number of bacteria and the 
number of partioles of indigotin, a counted susjiension 
of which has previously been added to a given mass 
of the soil. The ratios thus obtained from parallel 
fields are found to be distributed at random, and the 
bacterial numbers calculated therefrom are of course 
independent of the amount of soil in the film. 

The following itf a description of the method tested 
by us. A suspension of indigotin in distilled water is 
sterilised ami the number of particles per c.c. counted 
on a ha^mocytometer by means of a high-power water- 
immersion objective, 5 grams of the soil are shaken 
for three minutes in 25 c.c. of this standard indigotin, 
and further shaken for one minute after the addition 
of an equal volume of sterile 0*01 per cent agar. From 
each soil to be examined three or four parallel slides are 
made, each having four or five email drops of soil- 
indigotin-agar suspension, applied by means of a 
mapping pen. The suspension is shaken between the 
application of successive drops and the slides placed 
immediately under a damp cover for a few minutes. 
The films are dried and placed for 10 minutes in a bath 
of oarbol - erythrosin (1*5 gm. erythrosin; 5 gm. 
phenol ; 100 c.c. water ; filtered before use) ; washed 
in a bath of distilled water ; stained for 10 minutes in 
2*6 per cent aqueous erythrosin ; washed in distilled 
water, and dried. Bacteria and indigo particles in 
four to eight random fields from each drop are counted. 
The ratio of bacteria to indigo is thus obtained, and 
since the absolute number of indigo particles is known, 
the number of bacteria per gram of soil can be cal¬ 
culated. 

The accuracy 'of the method has been tested in the 
following experiments : 

(i) A known number of cells of an organism were 
added to sterilisod soil and estimated to within 1 per 
cent, 

(ii) The bacterial numbers in four portions of the 
same soil sample agreed within a standard error of 5 
per cent. 

(iii) In all tests the deviations observed between 
parallel drops were within expectation based on 
random sampling, and can be brought down to a 
standard error of 2*6 per cent by counting sufficient 
fields. 

(iv) The numbers found by two workers counting 
independently in test (ii), and 

(v) The numbers found in films prepared by three 
worker's from the same soil sample, showed no signifi¬ 
cant differences. 

A full description of the method and the results 
obtained will be published elsewhere, 

P. H. H, Gray. 

H. G. Thornton. 

Department of Bacteriology, 

Rothamsted Experimental Station, 

Harpenden, Herts, 

Aug. 22. 


Cress Grown on Adrenaline. 

A few preliminary experiments relating to the 
action of the internal secretions of animal glands 
upon vegetable life have yielded a somewhat extra¬ 
ordinary result with adrenaline. Cress seeds grown 
on pads of cotton wool soaked in 1 in 10,000 solution 
of adrenaline showed the following marked differences 
from control crops grown on distilled water. 

(1) The seeds germinated later, and there was a 
retardation of approximately twenty-four hours. 
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(2) After the preliminary retardation, growth 
advanced at a rapid rate, and within three days the 
plants were considerably tailor than the controls. 

(3) When maturity of growth was reached the 
plants wore much taller, and the leaves larger than 
the controls. Also, the plants were a paler shade of 
green. 

(4) The most striking feature was tHb presence of 
adrenaline, or adrenaline-like compounds, in the 
4 heads ’ of the cress. It is important to note that 
no adrenaline was added after the initial dose, and 
the wool pari kept moist with distilled water. The 
plants wore continuously exposed to the air and light. 

After carefully washing tho cut ‘ heads ’ of the 
plants they were reduced to a paste with distilled 
water, and the fluid filtered and tested for adrenaline. 
A deep rose pink colour was obtained with the iodine 
test and other oxidising tests for adrenaline. The 
control cress entirely failed to show any of these 
reactions. 

Some of the cress was extracted with normal salino 
and injected into decerebrate cats. Typical adrena¬ 
line curves wore obtained, and it has been possible to 
demonstrate all the pharmacodynamical reactions of 
adrenaline in the cress. 

(5) The cut ends of the stalks show a distinct 
tendency to bud. 

Tests of the cotton wool pads at the time of mature 
growth failed to reveal the presence of adrenaline 
even in minute amounts. It therefore is sug¬ 
gested that the cress in some manner either pro¬ 
duces a stable form of adrenaline, or manufactures an 
adrenaline-!ike compound which is stable. 

Moreover, it appears to be probable that the cress 
synthesises adrenaline, or a similar compound, from 
the products of the oxidation of adrenaline. 

J. H. Thompson. 

Dept, of Physiology, 

Middlesex Hospital Medical School, 

W.l. 


The Crystalline Structure of Benzene. 

By moans of X-ray measurements upon single 
crystals, using the rotation method, I have been able 
to determine the unit coll of benzene. The cell is 
simple orthorhombic, of dimensions a — 7*44 A., 
6 — 9-65 A., and c=*6*81 A. at - 22° C., and contains 
four molecules. As a result of the examination of 
about one hundred crystal planes, the space group was 
found to be Q 16 A (orthorhombic bipyramidal). From 
this it can be shown that in the crystal the molecule 
has a centre but no planes of symmetry. Taking a 
standard molecule at a corner of the cell, the three 
derived molecules are situated at the centres of the 
cell faces. This pseudo - face - centred arrangement 
accounts both for the fact that the plane ( 111 ) gives 
the strongest X-ray reflections, and also for tho 
bipyramid al habit of benzene crystals. 

The cel! now determined has axial ratios 0*771:1 : 
0*704. Using the powder method, Eastman ( J.A.G.8 ., 
46, 937 ; 1924) obtained the values 0*776 : 1 : 0*726, 
while Broome ( Phys . Zcit ., 24, 324 ; 3923) found the 
ratios 0*763 : 1 : 0*700. Mark 57, 820 ; 1024) 

measured the c - axis, and obtained a value between 
6*8 and 6*9. He inferred from his measurements that 
the space group was either Q n h , or Q 16 *. 

Further work is in progress with the view of deter¬ 
mining the remaining variables in the structure. 

E. Gordon Cox. 

Davy Faraday Research Laboratory, 

London, W.l, July 26. 

l2 


402 


NATURE 


[September 15, 1928 


The Archaeology of Scotland. 1 

By Sir George Macdonald, K.C.B. 


rilHE first movement towards an organised study 
X of Scottish antiquities dates from the last 
quarter of the eighteenth century. The Society of 
Antiquaries of Scotland was founded in 1780, and 
with it there came into existence what is now the 
National Museum. The leading spirit in the enter¬ 
prise was David Erskine, eleventh Earl of Buchan. 
If wo may trust Sir Walter Scott, who characterised 
him as “ a person whose immense vanity, bordering 
on insanity, obscurod, or rather eclipsed, very con¬ 
siderable talents/' Lord Buchan was not altogether 
a promising sponsor for the infant scienoe. But 
at this distance of time we may forgive his eccen¬ 
tricities and honour his memory for the substantial 
service which he rendered to our common cause. 

In point of fact, it was probably the first presi¬ 
dent's very vanity, so severely stigmatised by Scott, 
that inspired William SmelHe to produce his full 
contemporary ‘ Account ’ of the origin of the 
Society and its Museum with a list, or rather lists, 
of acquisitions. Lord Buchan’s speeches and let¬ 
ters, which are there to be found vorbatim, show 
plainly how limited was the archaeological horizon 
of the age. Thus in his inaugural address, which 
maps out the field of the new Society’s activities, 
he states explicity that the starting-point must be 
“ the period of the Roman attempts to subjugate 
the northern parts of Britain.” The monuments 
which we call prehistoric, but which in those days 
were called Druidical, “the Cairn, the Mount of 
Earth, Four Gray Stones covered with Moss ”—I 
am quoting his own words—he attributes to the 
time of Ossian, and Ossian and his heroes he sup¬ 
poses to have lived in the reign of Caracalla. It 
is quite consistent with such a perspective that, 
after a gift of twenty pounds in cash, the first 
recorded donation to the Museum should have been 
“ a quantity of Roman arms, consisting of twenty- 
three pieces of the heads of hasta and jaculum, 
twenty pieces of the blades, and nine of the handles 
of the gladius and pugio; a ring, three incheB in 
diameter, fastened to the end of a staple; and a 
mass ot different pieces of these arras, run together 
by fire, all of brass.” It is not easy to realise that 
the objects masquerading in this classical garb are 
the contents of the well-known Bronze Age hoard 
which was dredged from the marl at the bottom 
of Duddingston Loch. Bronze Age weapons, 
indeed, are systematically labelled ? Rom an* in 
the official record. Nor was it only to weapons 
that the epithet was applied. The relics of a 
Bronze Age interment figure as “an antient sacri¬ 
ficing ax of Roman brass . . . antient Roman 
cinereal urns . . . and pieces of burnt Roman 
bones.” That is typical. The men of the Stone 
Age fare even worse. One or two perforated axe* 
heads of stone do appear in the catalogue, but they 
stand cheek by jowl with lusus natures like “ a 
chicken preserved in spirits, having two heads oon- 

wMrttw to Section H (Anthropology) of the 
British Association, delivered at Glasgow on Sept. 10. 
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joined laterally at the back of the skull/* They 
are entered, too, under the old-fashioned name of 
“ purgatory hammer/’ an echo of the popular belief 
that the purpose of placing such objects in graveB 
was to equip the spirit of the dead with an instru¬ 
ment which should be sufficiently heavy to ensure 
a prompt response to his knocking at the gate of 
the after-world. Yet, despite the quaintness of 
these first beginnings, the institution thus cradled 
has developed, within a century and a half, into 
one of the finest archaeological collections in Europe. 
The Earl of Buchan and his friends had builded 
better than they knew. 

The story of our National Museum of Antiquities 
is a parable. It reflects the process by which, in 
every European country, the dilettante was trans¬ 
formed into the scholar, the antiquary into the 
archaeologist. There are no general features which 
can be said to be peculiar to Scotland. Honoris et 
pietatis causa , however, mention must be made of 
one conspicuous figure. In retrospect, Dr. Joseph 
Anderson towers head and shoulders above the 
whole of his contemporaries. He was in charge of 
the National Museum for the long period of forty - 
three years, and the present collections are, in 
large measure, the fruit of his energy and dis¬ 
criminating zeal. But he did much more than 
merely stimulate their growth. He used them as 
material for that invaluable compendium of Scot¬ 
tish archeology which he embodied in his successive 
series of Rhind Lectures, the first of which was 
delivered so long ago as 1879. The intervening 
period has added much to our knowledge, so that, 
in the light of the fresh information now avail¬ 
able, the details require to be corrected here and 
there. More frequently they merely require to be 
supplemented. 

The pre history of Scotland has much in common 
with the pre - history of other areas; but the 
country also contains groups of monuments and 
classes of archaeological objects to which no parallel 
can be adduced from any other part of the world. 
Scotland, in a word, has an archaeology of its own. 
The Scottish broohs, for example—those strange 
towers of dry-built stone with chambers in the 
thickness of the wall and no opening towards the 
outside save a very narrow doorway—are peculiar 
to the area. Scarcely less characteristic is one of 
the principal varieties of Scottish earth-house. 
Similarly the so-called ‘ Pictish ’ symbols on the 
sculptured stones stand quite alone, as do the 
heavy silver chains on which they occasionally 
appear, and the massive bronze armlets and carved 
stone balls of a somewhat earlier age. 

Finally, as regards the archaeological material 
generally, Scotland enjoys in one important respect 
a distinct advantage over her southern neighbour. 
Her medieval monuments may always have been 
relatively few and inoonspiouous. Certainly her 
castles and her abbeys and her cathedrals have too 
often suffered grievously from hands that were 
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bent on malioious and wilful destruction. But her 
prehistoric remains are extraordinarily numerous 
and, ruinous as the condition of many of them is, 
they are not seldom sufficiently well preserved to 
offer a rich field for scientific investigation. 

The first thing needful is a proper survey of the 
ground. That is being carefully, if slowly, carried 
out by the Ancient Monuments Commission, which 
has already dealt with several of the districts that 
are of most interest to the student from the pre¬ 
historic point of view. The reports on Sutherland, 
Caithness, Galloway, Skye, and the Outer Isles have 
all been published. Orkney and Shetland are 
under examination now. Argyll and Bute, Aber¬ 
deen and Kincardine, Peebles and Roxburgh will 
follow in due course. When these have been com- 

S leted, a long step forward will have been taken. 

ut something more than a proper survey is re¬ 
quired ; it should be accompanied by systematic 
and well-directed excavation. 

It has been calculated that in Aberdeen and 
Kincardine alone there are some 200 stone circles. 
These, of course, are of the Bronze Age. Equally 
worthy of note is the abundance of remains belong¬ 
ing to the Early Iron Age. Thus the Inventories 
of the Royal Commission actually register as many 
as 67 brochs in Sutherland and no fewer than 145 
in Caithness. If the pottery and chambered cairns 
of the Neolithic Period are less spectacular, they 
are scarcely lees remarkable. In a word, it is not 
open to doubt that, in the days before history 
began, the north of Scotland and the Western and 
Northern Islands carried a population that was 
relatively very numerous. The contrast with the 
scene of desolation which they now present is often 
verv striking. 

The solitude of to-day is easy enough to under¬ 
stand. It is the density of population in pre¬ 
historic times that calls for explanation. I believe 
that the key will be provided by geography. That 
means distribution-maps. As yet our supply of 
these is far from adequate. Imperfeot as it is, 
however, it may prove sufficient for our present 
purpose, more especially as we can fortify ourselves 
by an appeal to the sister-science of history. 

Nowadays the vast majority of those who invade 
the Highlands and Islands approach them by way 
of southern and central Scotland. In prehistoric 
times that avenue was barred. The Caledonian 
Forest, which spread far southwards into what we 
regard as the Lowlands, must have been an im¬ 
penetrable obstacle. The early immigrants arrived 
by sea and reached the mainland via the Western 
Islands. This implies that they came from Ireland, 
and that it is in Ireland that the roots of Scottish 
prehistoric civilisation must be studied. At the 
moment, however, we are ooncemed not with 
studying the roots, but merely with establishing a 
connexion between them and the full-grown plant. 
In other words, all that is necessary is to satisfy 
ourselves as to the set of the current of migration. 
It is significant that so late as the dawn of the his* 
torie period it was flowing strongly towards the north 
and east. The Scots themselves were, of course^ 
incomers from, Ireland and, if we can trust Con* | 
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tinental analogies regarding the movement of 
peoples, we may assume that the foundation of 
the kingdom of Dalriada was preceded by a pro¬ 
longed process of gradual infiltration. I have more 
than a suspicion that the troubles which the 
Romans experienced, and in particular the restless¬ 
ness which compelled them to abandoh the Forth 
and Clyde wall, were in no small measure due to 
the encouragement which the turbulent natives 
received from the passage of a steady stream of 
reinforcements across the narrows of Stranraer. 

The case for migration from Ireland in prehistoric 
times rests upon a basis more stable than analogy. 
Further excavation and an ampler supply of dis¬ 
tribution-maps are needed to make it complete, 
particularly for the Neolithic Period. The evidence 
however, is already considerable enough to furnish 
what may perhaps be accepted as convincing proof. 
Some years ago Mr. A. O. Curie, in his Rhind 
Lectures, directed attention to the testimony sup¬ 
plied by cup-and-ring markings. Such markings 
are recorded as occurring in twenty counties—Wig¬ 
town, Kirkcudbright, Roxburgh, Berwick, Ayr, Bute, 
Argyll, Dumbarton, Lanark, Mid and West Lothian, 
Peebles, Fife, Clackmannan, Perth, Forfar, Ross, 
Aberdeen, Sutherland, and Caithness. The Royal 
Commission’s survey of North Uist and Benbecula 
enables us to add Inverness to the list. But, for 
the proper interpretation of the record, Mr. Curie 
went on to say, we must have regard to the number 
of examples that have been noted in each of the 
various countries. The poverty of the three shires 
that march with England—Berwick a single 
example, Roxburgh two, Dumfries none at all— 
precludes the idea that the folk responsible for 
these mysterious seulpturings entered Scotland by 
crossing the border. On the other hand, the area 
in which the markings are found in greatest number 
and with the greatest variation of device and com¬ 
plexity of design, is exactly the region that lies 
over against Ireland—the coastal districts of west 
and south-west Scotland. They abound in Wig¬ 
town and Kirkcudbright, and are still more common 
in Argyll. As they are also frequent in Ireland, 
the inference seems plain. 

Cup-and-ring markings, in Scotland at least, 
must be associated with the phase of culture that 
was distinguished by the use of bronze. To dis¬ 
cover what happened during the phase that suc¬ 
ceeded it, we may turn to the brochs. At the 
outset it has to be admitted that the broch was 
not imported from Ireland. There are no brochs 
in Ireland. The broch is a purely Scottish creation, 
evolved on Scottish soil. Nevertheless, it is 
scarcely possible to doubt that it was from the 
shores of Ireland that the ancestors of the broch- 
builders originally came. They certainly did not 
make their way into Scotland across the border, 
any more than did the men who carved upon the 
rocks those mysterious cups and rings. There are 
no brochs at all in Dumfries or in Roxburgh. It 
is true that Berwick, Selkirk, and Midlothian can 
boast of one apiece. But that is a paltry display 
compared with Orkney's 70 and Shetland’s 75. 
Nor is it only their rarity in the south that is 
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significant. The three sporadic examples 1 have 
named seemed to show the characteristic features 
of this type of structure already fully developed. 
The broeh did not spring full-grown from the brain 
of some architectural genius of the prehistoric 
period ; it was the outcome of a slow process of 
evolution. The southern brochs can only have 
been built bv intruders from the north. 

Wc may go further. Seventeen or eighteen years 
ago, in surveying Sutherland and Caithness for the 
Royal Commission, Mr. Curie noted certain points 
which seemed to him to indicate a gradual im¬ 
provement in the type as one moved inland from 
the western coast, and he saw in this—rightly, as 
i think—a clue to the drift of the population. His 
deduction has received remarkable confirmation 
from the Commission's recently published survey 
of Skye and the Outer Isles, as well as from the 
late Dr. Erskine Beveridge’s investigations in Tiree. 
In the insular region we find brochs in reasonable 
abundance—44 are recorded there by the Royal 
Commission—but we also find numerous specimens 
of what can best be described as the broeh in the 
making. The so-called ‘ serai-hroohs 5 of Tiree, the 
‘ galleried duns ’ of the Hebrides and Skye, all alike 
appear to represent experiments in the arcliiteetural 
form which was destined to have its fullest expres¬ 
sion on the mainland. As the broeh-builders 
moved farther north and then farther east, they 
carried with them the fruits of their ripening 
experience. 

The facts of early Scottish history and the 
inferences as to the Bronze Age and the Early 
Iron Age are thus in complete accord. They bear 
out the view—in itself a priori probable—that for 
uncounted generations the trend of migration was 


from the direction of Ireland through the islands of 
the west coast to the north of Scotland. We may 
reasonably assume that an exhaustive examina¬ 
tion of the chambered cairns, in continuance of 
the work carried out with such marked success by 
Prof. Bryce, would give a similar result for the 
Neolithic Period. 

Once the set of the current has been determined, 
it iH not difficult to understand why regions, where 
the sheep and the deer now wander at will, should 
have been thickly populated in prehistoric times. 
Although the causes that prompted the movements 
of peoples in those far-off days are obscure, one of 
the most potent was certainly the demand that 
would be created for fresh means of subsistence 
when the mouths to be fed were multiplied. At 
intervals a surplus of humanity would be spilled 
from Ireland. In front there stretched but one 
open road, and that was a eul de sac. For, to 
those who followed this route, northern Scotland 
was literally the end of the world. 

Long afterwards, under the pressure of a similar 
urge, a similar stream descended from Scandinavia. 
But the later immigrants came in stout ships, and 
could at need deflect their course, as they did, to 
the Faroes, to Iceland, even to Greenland. With 
the earlier wanderers it was different. When they 
had reached Unst, they would scan the horizon in 
vain for any sign of land to tempt their frail craft 
further. The ocean was an insurmountable barrier. 
The flow from the south would be brought to a 
standstill on its shore, and the more nearly that 
limit was approached, the greater would the con¬ 
gestion of population tend to become. This, I 
think, is the real secret of the abundance of Scot¬ 
land’s prehistoric remains. 


Active Nitrogen* 

By C. N. Hinshelwood. 


I N 1900, E. P. Lewis observed that nitrogen could 
be stimulated by an electric discharge to emit 
a bright yellow glow, which continued for some 
time after the discharge had ceased ; he made a 
number of spectroscopic observations on the glow¬ 
ing nitrogen. The present Lord Rayleigh in¬ 
vestigated the phenomenon in a more general and 
systematic manner, discovered that the glowing gas 
had remarkable chemical properties, and named it 
‘ active nitrogen.’ 

Certain important conditions must be observed 
for its production. The pressure of nitrogen 
should be a few millimetres of mercury : at higher 
pressures collisions with ordinary nitrogen mole¬ 
cules apparently destroy the glowing substance. 
The best procedure is to’ draw a stream of rarefied 
nitrogen through the discharge tube by means of a 
pump. The persistence and gradual decay of the 
glow in the gas which has left the region of the 
discharge can then be easily observed. When the 
discharge is from an induction coil, it should be a 
* condensed ’ discharge, the use of the condenser 
giving a sudden intense current. The importance 
of this condition can be seen from the fact that if 
an uncondensed discharge is passed through the 
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gas rendered luminous by passage through a con¬ 
densed discharge, the glow is actually destroyed. 
Finally, the presence of a small proportion of some 
other gas in the nitrogen is necessary for the 
production of the luminescence. 

At first it was thought that a little oxygen must 
be present, but methane, hydrogen sulphide, 
ethylene, and various other substances are equally 
efficacious. It seems to be generally agreed that a 
trace of some * electronegative ’ gas, that is, a gas 
which readily takes up electrons to give negative 
ions, is the essential thing, A few parts per 
thousand of the foreign gas produce the most 
intense glow : larger amounts destroy it. In the 
presence of more than about 2 per cent oxygen, the 
nitrogen does not glow at all. Rayleigh thought 
that pure nitrogen still could be made to emit a 
faint glow, but Bonhoeffer and Kaminsky have 
shown that it emits none at all. 

The glowing nitrogen was shown by Rayleigh to 
have great chemical reactivity, and also to excite 
many substanoes to luminescence. It reacts with 
acetylene to give hydrogen cyanide, and with 
meroury to give a nitride. Mixed with iodine 
vapour, it produces a brilliant blue light. Hydrogen 
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and the inert gases merely dilute the glow, but 
oxygen extinguishes it altogether. The reaction 
with nitric oxide is important: the gases interact 
with the production of a greenish flame, the evolu¬ 
tion of heat, and the formation of nitrogen peroxide 
and nitrogen. Rayleigh and, later, Willey and 
Rideal have used this reaction as a means of 
estimating the concentration of the active body in 
a gas stream . 

The nature of active nitrogen and the mechanism 
of its formation and decay have been the subjects 
of much research and speculation. The problem is 
not yet completely solved, but the range of possi¬ 
bilities has been very much narrowed down. 

In the first place, although the production of the 
glow is determined by the presence of other gases, 
the actual emission process is one, apparently, in 
w r hich nitrogen alone is concerned, for the spectrum 
is identical whether the impurity is oxygen, 
methane, or hydrogen sulphide. Moreover, the 
most important group of bands, the ‘ a.group/ 
which are three conspicuous bands in the red, 
yellow, and green, are simply part of the well-known 
‘ first positive * bands in the ordinary nitrogen 
spectrum. (The intensity relationships are, how¬ 
ever, f quite different, a few of the bands being 
specially prominent in the glow and the rest entirely 
absent.) The ‘ {3 and * y '-groups of Fowler and 
Rayleigh have by many been attributed to nitric 
oxide, but these are not so characteristic, and are 
of less importance. 

The glow is not associated with any ionic form 
of nitrogen : it is unaffected by the removal of 
ions from the gas which has passed through the 
discharge. Moreover, the spectroscopic evidence 
goes to show that the first positive bands of 
nitrogen are emitted by the neutral molecule 
itself. 

In order to be clear about the value of the 
spectroscopic evidence, we must consider for a 
moment the nature of band spectra. In a given 
spectrum there may be several systems of bands in 
regions quite far removed from one another ; each 
system has a number of more or less evenly spaced 
bands, the frequency differences between the centre 
of one band and the next being much smaller than 
those between corresponding bands of different 
systems. Finally, each band is composed of a 
number of lines which crowd together at one side 
or the other, producing a fluted appearance, the 
frequency differences here being on a still smaller 
scale. Now, according to the Bohr principle of 
energy levels, the frequency of the light emitted 
by an atom or molecule is equal to the difference 
between the energies of the initial state and the 
final state, divided by Planck's constant h. The 
energy of an atom, for this purpose, is determined 
by the quantum state of its electrons ; changes in 
this correspond to the different lines in the line 
spectrum of the atom. The same applies to a 
molecule, but for each electronic energy level there 
are various degrees of vibrational energy possible ; 
hence each line is multiplied into a system of lines* 
For each electronic and vibrational state various 
amounts of rotational energy may be possessed by 
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the molecule ; hence the system of lines becomes a 
system of bands. 

The quantitative differences between the different 
kinds of energy fit in exactly with what is required 
to account for the rolative frequency differences of 
system, band and component lines, so*that there 
can be very little doubt that the nature of the 
spectrum proves the glowing of active nitrogen to 
be due to a molecule. It may also be mentioned 
that a line spectrum due to the nitrogen atom is 
known, but is not shown by active nitrogen ; that 
Wien, by his canal-ray method, showed the emitting 
system of the nitrogen first positive bands to be 
uncharged, and that Rayleigh was unable to 
condense out anything which might indicate the 
existence of a body such as N 3 . It seems fairly 
certain, therefore, that the characteristic lumin¬ 
escence is emitted by simple diatomic nitrogen in 
some unusual state. 

The spectroscopic investigation carries us still a 
little further. From the frequency of the lines and 
from the Bohr principle, combined with measure¬ 
ments of the energy of the electrons necessary to 
stimulate the emission of various bands in the 
spectrum, an idea can be obtained of the actual 
energy levels from which any given line or band is 
emitted. In this way Birge, Sponer, and others 
arrive at the conclusion that the strongest bands in 
the afterglow correspond to transitions from a state 
where the nitrogen molecule possesses 9-3 volts of 
electronic energy, 1 with about 11 quanta of vibra¬ 
tional energy, which are equivalent to 21 volts. 
After these particular bands are emitted, the 
molecule still appears to have about 8 0 volts. 
Before emission it possesses ] 1 *4 volts, or about 
260,000 calories, which must be approaching the 
heat of dissociation of nitrogen. Saha ana Sur 
conclude that the energy corresponding to the 
maximum frequency of the lines emitted when 
active nitrogen reacts with metals is 8*2 - 8-5 
volts : but this is inconclusive, since ohemical 
reactions are involved here, and it is w F ell known 
that chemical energy may appear as light (chemi¬ 
luminescence). 

Willey and Rideal made a direct measurement of 
the heat liberated when active nitrogen reacts wdth 
nitric oxide, and found that 42,500 calories were 
contributed by the nitrogen for each molecule of 
nitric oxide which reacted. They assumed that 
each molecule of nitrogen accounted for one 
molecule of nitric oxide. This gave 42,500 calories 
(2 volts approximately) as the energy of the active 
nitrogen, in conflict with the spectroscopic evidence. 
The doubtful part of this procedure is simply the 
assumption of equimolecular equivalence: Rayleigh, 
for example, had assumed the reaction 2NO+N* 
NO a +N a , which would involve four molecules of 
nitric oxide to one of nitrogen. But this question 
may be left, since the conflict is resolved in another 
way. It has often been pointed out that active 
nitrogen may be complex, and contain different 
products in different states*of exoitation. Willey 

1 An energy of 1 volt means an energy 0411 a! to the kinetic energy 
which an electron would acquire In fulling under a potential difference 
of one volt. 1 volt corresponds to about 23,000 calories iw?r gram 
moleoult. 
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has recently confirmed the fact that the glow and 
the chemical activity are independent: the glow 
may be destroyed, by Rayleigh’s method of passing 
the gas through a weak subsequent discharge, 
without destroying the chemical aotivity. Hence 
it is clear that the average energy of nitrogen which 
is chemically active may be much smaller than 
that of the light-emitting molecules. Indeed, the 
balance of evidence seems to be that the chemical 
activity of the nitrogen is much smaller than it 
would be if all the molecules which are ‘ active ’ at 
all possessed energy equivalent to the spectro¬ 
scopic 114 volts. For example, it does not excite 
molecules of hydrogen in any way, nor does it 
stimulate the combination of hydrogen and oxygen. 
Energy exchanges tend to be so specific that these 
arguments must not be pushed too far ; but the 
evidence at present available seems to show that 
the glowing nitrogen is only a fraction of the total 
ohemically active nitrogen, and in a considerably 
more excited state than the average. 

We now come to the question of the mechanism 
by which these active molecules are produced and 
decay. In this connexion it must be remembered 
that most of the quantitative work on the subject 
refers to the glowing nitrogen, and not to other 
forms which are produced simultaneously, or in the 
course of the decay, which may still possess chemical 
activity although they are non-luminous. 

It has been suggested that, in the discharge, free 
atoms of nitrogen are produced, in a manner 
analogous to that in which Wood’s atomic hydrogen 
is formed. These have to give rise to a molecular 
spectrum, which they can do in two ways, either by 
simple recombination, or by communication of the 
energy of recombination to a normal nitrogen 
molecule which collides with two atoms at the 
moment of their union. It must be remembered, 
however, that the analogy between active nitrogen 
and active hydrogen is a vory imperfect one. There 
is a marked correlation between the occurrence of 
active hydrogen and the appearance of the Balmer 
series, which is known to be emitted by the hydrogen 
atom, whereas the active nitrogen spectrum, as we 
have seen, is definitely molecular. 

We thus have three possible views: (a) molecules 
of nitrogen excited in the discharge to a high energy 
level are * metastable/ that is, they have a con¬ 
siderable life and can continue to exist for some 
time after leaving the discharge, when they slowly 
revert with emission of light; (6) atomic nitrogen 
emerges from the discharge, and then recombina¬ 
tion takes plaoe to give the molecules which are at 
a high enough energy level to emit the spectrum ; 
(c) nitrogen atoms emerge from the discharge and 
cause excitation of normal molecules in a ternary 
collision (2N +N t ). 

Of (a), all that can be said is that ordinarily an 
excited molecule loses its energy after about 
10~ 7 seconds, but that * metastable * states occa¬ 
sionally have to be assumed in spectroscopy. With 
nitrogen it would be an assumption made directly 
for the purpose of explaining the facts, and without 
independent evidenoe. The arguments against (a) 
are, however, principally the arguments for (fc) or (c). 
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The rate of decay of the glow, for a constant 
total pressure, shows that the process is a bi- 
moleoular one (Rayleigh, Angerer, Bonhoeffer and 
Kaminsky, Willey). The simplest, though not the 
only possible, interpretation of this is that re¬ 
combination of two nitrogen atoms takes plaoe. 
This interpretation is also consistent with the fact 
that the estimated energy of the initial state from 
which the a-bands are emitted approaches the beat 
of dissociation of the nitrogen molecule. If we now 
assume ( b ) to he the meohanism, a spectroscopic 
difficulty arises, in that we should expect a certain 
amount of continuous spectrum from the recom¬ 
bination of free atoms. This difficulty possibly may 
not be a very serious one. However that may be, 
there is some theoretical reason for believing that 
free atoms cannot combine, unless they suffer a 
collision with a third molecule which can remove 
the exoess energy liberated in their union. Other¬ 
wise, according to Herzfeld, they would fall apart 
again immediately. Thus (c) becomes a natural 
hypothesis to make, the third body being a nitrogen 
molecule which is excited to luminescence in the 
process. 

Rayleigh found that the active nitrogen deoayed 
more rapidly at low temperatures than at high 
temperatures. If the decay depends upon a 
ternary collision, this is natural* since the chance 
of such encounters decreases with increasing speed 
of the moleoules. 

If this hypothesis is true, the rate of decay should 
be directly proportional to the total pressure of the 
ordinary nitrogen. Opinion on this point is some¬ 
what divided. It seems to be cle&rlv shown that 
the glow decays more rapidly when the pressure of 
nitrogen is increased (Rudy, Bonhoeffer and 
Kaminsky, Willey), but Bonhoeffer and Kaminsky 
find that if more nitrogen is added to the glowing 
gas, it weakens instead of brightening the glow as 
might be expected. They consider this to disprove 
the suggestion that the decay is accelerated. The 
fact remains, however, that the weakened glow 
persists for a shorter time. Further investigation 
therefore seems to be needed. 

It remains now to consider the part played by the 
small proportion of foreign electronegative gases in 
the production of active nitrogen. It must suffice 
to mention the possible explanations, without, at 
the moment, attempting to decide between them. 
We have seen that the impurities play no port in 
the actual light emission process. Their function 
must therefore be in some way to catalyse the 
formation of the atoms on the excited moleoules in 
the discharge,—which is very unlikely,—or to retard 
the spontaneous reversion of the active nitrogen, 
which in their absence may be very rapid indeed, 
or take plaoe by some process not attended with 
luminescence. Birge, from the point of view of the 
theory that the glow is emitted by metastable 
nitrogen molecules, suggested that these could only 
remain in their metastable state in the absence of a 
disturbing field, and that free electrons from the 
discharge would therefore cause a rapid rever¬ 
sion : a small amount of electronegative gas 
would ‘clean up ’ these free electrons, while too 
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much would begin to exert a disturbing effect 
itself. 

The alternative explanation is based upon analogy 
with atomic hydrogen, which can be definitely 
proved to recombine catalytically with great 
rapidity on clean glass walls of containing tubes : 
impurities such as water are shown to poison the 
walls and stabilise the atomic hydrogen. The 


impurities oould have an exactly similar effect in 
preventing the destruction of the atomic nitrogen 
in a * useless ’ wall reaction. In this connexion it 
is significant that Rayleigh found the decay to be 
much influenced by the walls of the vessel, while 
Bonhoeffer and Kaminsky showed tha^ the effect 
of the different foreign gases was particularly a 
function of the walls. 


The British Association at Glasgow. 


rpHE 1928 meeting of the British Association 
A will linger in the memory as a delightful 
reunion, at which, without the announcement of 
any sensational discovery, much useful and impor¬ 
tant work was accomplished. Centred in the midst 
of one of our greatest industrial and commercial 
communities, it has accomplished valuable propa¬ 
ganda work for science, driving home into the mind 
of the ordinary citizen some appreciation of the 
fact that not merely his material prosperity and 
comfort, but also a large proportion of all that 
renders civilised existence possible, is dependent 
upon soience and its advancement. 

The formal proceedings commenced upon the 
evening of Sept. 5, when Sir William Bragg took 
over the presidential chair in succession to Sir 
Arthur Keith. Between seven and eight o’clock the 
St. Andrew’s Hall began to fill with an immense 
audience, who whiled away the time listening to 
an excellent organ recital and watching the plat¬ 
form fill with well-known figures of the worlds of 
science and citizenship. At 8.30 precisely, Sir 
Arthur Keith appeared, followed by the president¬ 
elect, the Lord Provost, and the Principal of the 
University. The proceedings opened with short 
speeches from the two last-mentioned, who with 
kindly warmth and facile wit bade the Associa¬ 
tion weloome to Glasgow. Incidentally, it may be 
mentioned that an outstanding feature of the 
Glasgow arrangements was the cordial and smoothly 
working co-operation of all concerned in making 
the meeting a success. In his presidential address, 
so admirably conceived to fit a great centre of art 
and craftsmanship and applied science, Sir William 
Bragg held his vast audience throughout with that 
success to which auditors of his lectures at the 
Roval Institution and elsewhere are accustomed. 

On Thursday, Sept, 6, the various sections 
settled down to work, and those members of the 
Association more particularly who flit from section 
to section, whither for the moment their fancy 
leads, appreciated to the full the advantage of 
having the various sections housed, each in its own 
appropriate department, within the one ring fence 
of the University. 

The sectional proceedings themselves have 
proved of great and varied interest and have 
aroused much appreciative comment. Here and 
there, glints of the sunshine of humour have 
illuminated the sombrenesa of scientific exposition 
and debate, as for example the comment that was 
heard after a paper by one of our brilliant marine 
zoologists upon a method which he had devised for 
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collecting and recording upon a continuous band 
of silk gauze the minute forms of life constituting 
the plankton along the track of his ship. “ What 
a wonderful young man! ” the commentator said, 
“just fancy catching whales in a machine like that! ” 

As usual, during the week the centre of organisa¬ 
tion has been the Reception Room in the Bute 
Hall of the University, the normally somewhat 
austere and cheerless interior of which, brightened 
up by the presidential banners hung round the 
gallery, has been from morning to night a scene 
of cheerful activity and bustle. 

On Saturday, Sept. 8, the members for the most 
part forsook town for country—many accompany¬ 
ing one or other of the numerous excursions which 
had been arranged beforehand, others going off by 
motor-car on unofficial expeditions of their own. 
The good fortune of the Glasgow meeting did not 
fail it, for the gloom and rain of preceding days 
cleared away entirely and a pleasant south-westerly 
breeze with blue sky and heavy clouds gave to the 
full these light and shade effects which show western 
Scottish scenery to its greatest advantage. On 
Sunday again the same conditions held, and there 
were many who sought their sermons not in 
cathedral or church, but in the stones and running 
brooks of the Highland glens. 

As was to be expected, social activities were a 
conspicuous feature of the Glasgow meeting : in 
fact, its activities may be said to have been in¬ 
augurated by a luncheon given on the opening day 
by the Glasgow Chamber of Commerce—the oldest 
of such chambers—to a number of the chief officials 
of the Association, while almost at its close came 
the annual dinner of the Clyde Navigation Trust, to 
which again were invited representative members 
of the Association’s organisation. Both the usual 
evening parties were well attended. The first of 
these, on the evening of Thursday, Sept. 6, was 
given by the Lord Provost and Corporation in the 
magnificent City Chambers, and the invited guests 
had a delightful time—conversing with their 
friends, listening to an admirable programme of 
music, dancing, or looking on—and listening— 
during the — to many—unfamiliar evolutions of 
the Scotch reels. The second party, still larger 
though less crowded, was held in the spacious 
galleries of Kelvingrove, where the artistic and 
other treasures provided an endless source of 
interest. 

On Monday, Sept. 10, a special honorary gradua¬ 
tion ceremonial was held, in the presence of a 
somewhat restricted company owing to the Bute 
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Hall, in which graduation ceremonials normally 
take place, being in use as the Reception Room. 
The short list of graduands was restricted to the 
president and president-elect of the Association 
and foreign representatives, and consisted of Sir 
William Bragg. Sir Thomas Holland, I)r. Adrien 
Loir, representing the Association franyaise pour 
l’Avancement des Sciences, Dr. F. L, Stevens, 
representing the American Association for the 
Advancement of Science, Prof, E. Sucks, Prof. P. 
Zeeman, Prof. Shailer Mathews, and Prof. E. A. 
Wes term arc k. By a particularly happy arrange¬ 
ment the Frazer Lecture -founded in honour of 
Glasgow’s greatest living representative in the 
world of scholarship, Sir James G. Frazer, author of 
“ The Golden Bough **■—had been made to coincide 
with the first evening discourse, and Prof. Wester- 
marck in his dual capacity delivered on Friday 
evening a fascinating discourse upon “ The Study 
of Popular Sayings ”—remarkable alike for its 
subject matter, its admirable English, and the 
thread of humour which ran through it. 

As usual at British Association meetings, a centre 
of particular activity was the Conference of Dele¬ 
gates. Perhaps the chief item of business there 
decided was the unanimous adoption of a resolution 
proposed by Dr. Charles R. Gibson urging upon the 
Government 11 to stimulate the employment by 
local authorities of the powers already conferred 
upon them by Parliament for the preservation of 
scenic amenity in town and country."' This 
resolution followed a powerful address by Dr. 
Vaughan Cornish, and was strongly supported by 


other speakers, including Lord Crawford and Sir 
John Stirling-Maxwell. An interesting announce¬ 
ment was made by Dr. Hamshaw Thomas that a con¬ 
ference summoned by Government had approved 
of a by-law prohibiting the public from uprooting 
ferns or other plants in places to which they had 
access. 

It is not possible here to do more than merely 
mention one or two of the more important items 
of administrative business passed by the General 
Committee of the Association. Chief amongst 
these is the appointment of Sir Josiah Stamp as 
general treasurer in succession to Dr. E. H. 
Griffiths, whose retirement—forced by ill-health— 
was referred to in feeling and grateful terras by the 
president. 

An invitation to meet in Bristol in 1930 was 
gratefully accepted, as well as a similar invitation 
from Leicester, the precise year being in this case 
left undetermined in the meantime. An invitation 
from Aberdeen was cordially appreciated, and a 
meeting there also foreshadowed in the near future. 

Dr. Adrien Loir attended the Glasgow' meeting 
and. announcing that the French Association would 
meet at Havre next year, extended a cordial 
invitation to such members of the British Associa¬ 
tion as do not go to South Africa to attend the 
meeting of the French Association. This invita¬ 
tion was, on their behalf, gratefully accepted by the 
General Committee. 

The number of members registered was more than 
three thousand, as compared with 1912 at the last 
Glasgow' meeting. 


Obituary. 


Viscount Haldane of Cloan, K.T., O.M., F.R.S. 
rpHE death of Loid Haldane on Aug. 19 has 
X removed from our midst not only a distin¬ 
guished lawyer and statesman, but also a man of 
wide learning and a thinker of much ability and 
acuteness. 1 have been asked to give some account 
in these pages of his philosophical and scientific 
work, and of his labours in the cause of education. 
It is not a task easy to accomplish within the 
compass of a short article. 

Richard Burton Haldane was born in 1850. His 
father, Robert Haldane, belonged to an old Scottish 
family, and was a Writer to the Signet in Edin¬ 
burgh. His mother, who died in 1925, at the 
advanced age of over a hundred years, was a 
daughter of Richard Burdon-Sanderson, a North¬ 
umberland landowner. He went in 1873 to the 
University of Edinburgh and studied under 
Campbell Fraser. In due course he graduated with 
first class honours in philosophy, obtaining the 
Bruce of Grangehill Medal in metaphysics, and 
three years later the Ferguson Scholarship of the 
four Scottish Universities. Part of his student life 
was spent in Gottingen, where he worked under 
Lotze, for w r hom he always expressed profound 
admiration. In conjunction with his friend, Mr. 
J. Kemp, he translated Schopenhauer’s chief w*ork 
into English, the first of the three volumes appearing 
in 1883. He was Gifford Lecturer in St. Andrews 
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in 1902-4, and his lectures, entitled “ The Pathway 
to Reality/ 7 were published in two volumes in 
1903 and 1904, His next considerable work, 
“ The Reign of Relativity,” did not see the light 
until 1921, although he tells us it was projected 
on the day of his release from office as Lord Chan¬ 
cellor in 1915. There followed in 1922 “ The 
Philosophy of Humanism/ 7 and, in 1926, “ Human 
Experience : A Study of its Structure/ 7 Haldane 
was raised to the peerage in 1911 ; and received 
the Order of Merit in 1915. He was elected fellow 
of the Royal Society in 1906 ; and, in 1914, fellow 
of the British Academy. In 1907-8 he was presi¬ 
dent of the Aristotelian Society, and he contributed 
many papers both to its Proceedings and also to 
Mind. 

Lord Haldane's first published article, written 
in collaboration with his brother, Dr. J. S. Haldane, 
on " The Relation of Philosophy to Science/’ 
appeared in 1883 in the volume of “ Essays in 
Philosophical Criticism/ 7 dedicated to the memory 
of T. H. Green,—a volume which also contains 
contributions from several other men who after¬ 
wards became well known, such as Andrew Seth, 
Bosanquet, Sorlev, Henry Jones, and W. P. Ker. 
In this essay the Hegelian position, to which 
throughout his life Haldane steadily adhered, is 
concisely and lucidly set forth. The term * mind ’ 
has, he insisted, a twofold significance. It may 
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mean the ultimate reality to which all existence is 
referable ; and then it indicates not a substance or 
individual object of experience, but the creative 
synthesis of thought which, precisely because it is 
that which constitutes experience, cannot as such 
be made an object of experience. Or it may mean 
the individual conscious life, mind conceived as it 
appears, as its own object—having transformed its 
nature and become a definite part of experience— 
the subject matter, namely, of psychology. Thus 
mind may be regarded as at the same time creator 
and created, as at once infinite and yet a finite self. 

Assuming, then, that the ultimate ground, the 
essence of reality, is mind or thought or self- 
consciousness, Haldane tried to show that notions 
such as those of causation and substance are but 
abtetract categories, limited ways of thinking of 
things in knowledge, and that they do not indicate 
independent ways of existence in Nature. When 
the attempt is made to explain by their means the 
phenomena of life and psychical being they become, 
he argued, wholly inadequate. The properties of a 
body qua organised can no more be expressed in 
terms of these mechanical categories than the pro¬ 
perties of a stone can be expressed in terms of 
moral judgment. He insisted that, if science is to 
do more than merely observe and record facts, it 
must recognise the necessity of a department of 
inquiry that shall deal critically with the categories 
it employs, assign to them their true position, and 
make clear the real nature of scientific method. 

In the Gifford Lectures the line of reflection that 
had been thus adumbrated was elaborated in 
detail. Jn these lectures Haldane espoused Hegel¬ 
ianism with all the fervour of a prophet; he 
presented it as almost an inspired revelation which, 
when its meaning was grasped, would be seen to 
dispose of the enigmas that have long perplexed 
human reason. Once recognise the implications of 
the principle that the objective world, and the 
system of universal which it exemplifies, are but 
the workings of a mind which is not another than 
ours, but the mind in which all reality, our minds 
included, has its place, and one by one the problems 
of philosophy would be found capable of solution. 

It seemed to many of us then, as it seems still, 
that Haldane took the ‘ pathway to reality/ even 
though entered upon under Hegelian auspices, to 
be a much shorter cut to that destination than we 
are entitled to suppose it is; but no one could doubt 
the sincerity of his assurance, or help admiring the 
pertinacity with which he sought to explain and de¬ 
fend the leading ideas of his idealistic system. Prob¬ 
ably the most permanently valuable and original 
part of the work is that which is concerned with the 
"method of scientific investigation and the relation 
to it of a criticism of categories, He submitted to 
scrutiny some of the main concepts of mathematics, 
physios, chemistry, biology, and psychology, for 
the purpose of showing that the categories of 
physics are less abstract and consequently nearer 
reality and truth than those of mere number, those 
cjf chemistry than those of physics, those again jof 
life than those of chemistry, and those of mind 
than those of life. Particularly suggestive was his 
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exposure of the notion of a special ‘ vital force ’ as 
the re-introduction, under another name, of the 
old mechanical theory ; and, again, of the delusion 
of imagining that, because no specific * vital force ’ 
can be detected, life must be simply a complicated 
mechanism. ¥ 

After the publication of the Gifford Lectures, 
Haldane appears to have devoted a great deal of 
attention to the philosophy of mathematics, and 
especially to the mathematical conception of infinity. 
In his president ial address to the Aristotelian Society 
in 1907, he endeavoured to show that recent develop¬ 
ments in logical theory, particularly those relating 
to the meaning of the notion of quantity, had a close 
hearing on the principles of the calculus. He 
pointed out, truly enough, the confusion into which 
Leibniz and some of Leibniz’s contemporaries had 
fallen in speaking of infinitesimals as minute discrete 
quanta, the magnitude of which might be disre¬ 
garded, just as the magnitude of a grain of sand 
might be disregarded when compared with the size 
of the ocean. A procedure of that sort would rob 
the calculus of any claim to exactness. The source 
of the confusion lay, he contended, in neglecting 
the consideration that quantity has two aspects, 
each implying and inseparable from the other, 
continuity and discreteness. If quantity be thought 
of in the latter aspect alone, the only ‘ infinite ? 
conceivable will be, he argued, the false ’ infinite 
of mere unendingness in increase or decrease of 
finite quanta. On the other hand, the infinity 
w hich belongs to the continuous aspect of quantity 
cannot be reached by addition or subtraction ; 
and, this being realised, the so-called infinitesimal 
calculus may be consistently treated as a science 
not of infinitesimals, but of ‘ rates/ its peculiar 
province being quantity regarded as a state of 
continuous change. Thus we may arrive at the 
notion of infinity in the sense of what is self- 
contained. But still the relations so treated would 
be abstract; what is abstract has been wrenched 
from a context, and has, therefore, something out¬ 
side itself. The * true * infinite must be both 
concrete and completely self-contained ; and only 
the Absolute can be that. 

It must, 1 think, be admitted that, although his 
criticisms of Leibniz were perfectly justifiable, Hal¬ 
dane was, in this context, flogging a dead horse. 
In working out a theory of the calculus, the modern 
mathematician no longer assumes either infinitely 
small quantities or infinitely small numbers. He 
proceeds from the fundamental concept of a limit ,— 
a purely ordinal notion, w hich involves no reference 
to quantity at all, and no such entities as ‘ infinitesi¬ 
mals ’ or ‘ negligible differences.’ The modem 
mathematical conception of the infinite may not 
be free from logical difficulties, but it would seem 
to be as remote from what Hegel called the ‘ false ’ 
infinite as it iB from what he called the 1 true ’ one. 

It is worth noting that in the early essay, to 
which I have alluded, of 1883, Haldane had already 
laid stress upon the consideration that space and 
time are not separable from, or independent of, 
one another, that thev exist only in co-ordination 
as contributing to the constitution of a highly 
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concrete reality which they do not exhaust. He 
was thus to some extent anticipating the merging 
of space and time into space-time, which is probably 
the most radical innovation introduced by the 
theory of relativity, and that aspect of it which is 
of chief philosophical importance. Of course, in 
the large volume published in 1921, Lord Haldane 
reasserted the same contention, here, however, as 
an outcome of the scientific investigation of the 
twentieth century. But he went now much further, 
and maintained that the theory of relativity is, 
in truth, simply an illustration of the application 
of what he called the philosophical principle of 
relativity to a special domain. By the term 4 rela¬ 
tivity 5 in the philosophical sense he understood 
the doctrine that Nature is unintelligible apart 
from its relation to knowledge, and indeed that 
individual knowledge is unintelligible apart from a 
structure which is 4 foundational Y in the knowledge 
of every individual knower. Einstein, he insisted, 
was concerned with a series of meanings which 
possess veracity only relatively to knowledge. 

Notwithstanding the ingenuity with which this 
thesis was enforced, it has failed, I think it must be 
confessed, to produce conviction. So far as I can 
see, the physics of Einstein takes no more account 
of the relativity of Nature to knowledge than did 
the physics of Newton. It is true that in popular 
expositions of the theory reference is frequently 
made to the 1 observer/ Yet that surely is merely 
an expository device for indicating that the relations 
observed are in each case dependent upon the 
space-time framework to which the body of the 
observer belongs. The 4 observer * might be re¬ 
placed by a photographic plate, and the facts with 
which the scientific theory of relativity is concerned 
would remain unaffected. 

The interest of the book lay, however, not in its 
handling of the scientific theory of relativity, but 
in its comprehensive presentation of that form of 
idealism upon the elaboration of which Lord 
Haldane had spent so many years of patient think¬ 
ing and reflection. This was far from being a 
mere re-statement of what he had said before ; it 
was the result of a careful working over again of 
the old material, in the light of maturer insight 
and wider experience. He had not been un¬ 
influenced by the movements of speculation since 
the days of his Gifford Lectures. It now seemed 
to him advisable to name the essence or prius of 
reality not as thought or experience, but as know¬ 
ledge-knowledge in the fullest sense, including 
within it both feeling and conation. By * know¬ 
ledge ’ he evidently meant that which must in 
some way be conceived as a synthesis of both 
knowing and the known. Human experience was 
undoubtedly a type of knowledge; but it implied, 
as the ground of its possibility, knowledge that is 
final and ultimate. The world confronting us is, 
indeed, actual, and independent of us, its observers. 
Yet that is not the lost word about either it or 
ourselves. Both belong to a greater entirety ; and 
only in so far as they fall within the sphere of 
knowledge have they either being or meaning. 

I have but little space left in which to refer to 
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Lord Haldane’s activities as an educationist. No 
politician of his time was more alive than he to 
the necessity of a thoroughly efficient educational 
system for a democratic State. He saw clearly 
that no system of elementary education ever can 
be efficient unless it form part of one comprehensive 
scheme in which the universities are given the lead. 
Frequently he laid before large assemblies, some¬ 
times of students and sometimes of business men 
and manual workers, his conception of the ideal of 
intellectual culture, and of what the effort to realise 
it would mean for the welfare of the whole com¬ 
munity. He was an ardent supporter of the 
Workers 1 Educational Organisation and of the 
Institute of Adult Education. The younger civic 
universities found in him a staunch friend; and, 
in the address which he gave on being installed as 
Chancellor of the University of Bristol in 1912, he 
spoke with enthusiasm of their manifold oppor¬ 
tunities. But he was not less attached to the 
university system of his native Scotland. He was 
Chancellor of St. Andrews aS well as of Bristol. 
“ The corporate spirit of University life,” he told 
the students of Edinburgh as their Rector in 1907, 
“ needs but little surrounding for its development, 
and that little it finds as readily in the solitude of 
the Braid Hills as on the banks of the Isis or the 
Cam, in the walks round Arthur’s Seat as in the 
gardens of Magdalen or Trinity/' Nor ought one 
to omit to mention the signal services he rendered as 
chairman of the Royal Commission on University 
Education in London, appointed in 1909. The 
Report of that Commission, a remarkably lucid 
and exhaustive document, was issued in 1913 ; 
and put forward recommendations of far-reaching 
import, the adoption of which would have meant 
the establishment of an adequate and worthy 
university for the metropolis. If it be permissible 
to note small things along with great, I should also 
like to place on record that one of the last acts of 
Lord Haldane was to preside, in July last, over 
a gathering of friends met to do honour to 
Prof. John Dewey, of Columbia, the distinguished 
American educationist, on the occasion of a brief 
visit of his to Great Britain. 

English public life can ill afford to lose a man 
of the uniqueness of Lord Haldane. If he had 
devoted himself wholly to philosophy, he would 
probably have left behind him scientific work of 
greater originality. But if he had devoted himself 
wholly to politics, it is certain that he would have 
influenced the world far less than he did and would 
not have been the striking personality he was. 

G. Dawes Hicks* 


In Viscount Haldane the Empire has lost one 
of its foremost citizens, a man to whose abilities 
and devotion it owes an incalculable debt. The 
work for which history will chiefly remember him 
was done in fields that seem to occupy opposite 
poles of practical activity—war and law. Yet 
the greatness of his achievements in regions so 
diverse is not to be taken merely as a proof o( 
versatility—which is often shallow as well as 
brilliant—or of restless energies ever seeking new 
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worlds to conquer. It was due rather to qualities 
central and typical in him : namely, his power to 
see the vital needs of the community steadily and 
as a whole, his profound conviction that those 
needs can be met only by unremitting intellectual 
labour, and his extraordinary capacity for getting 
broad ideas translated into administrative detail. 
The immense value of his services at the War 
Office during the critically important period from 
1906 to 1912 is now universally recognised, and 
is his most obvious claim upon the gratitude of 
posterity. But his work, since 1918, as a member 
of the Judicial Committee of the Privy Council 
may prove, in the end, to have scarcely less 
importance. For the War, which left nothing 
unchanged, has transformed the British Empire 
we know into a Commonwealth of Sovereign 
Nations, and so created problems, legal and con¬ 
stitutional, of the utmost gravity and delicacy. 
It is characteristic of Lora Haldane’s profound 
practical intelligence that he appreciated at once 
the emergence and significance of the new order, 
and of his patriotism that, ignoring medical 
warnings, he spent the whole reserve of his physical 
strength in seeking to guide upon sound lines the 
most amazing and possibly the most hopeful 
political experiment the world has seen. 

When we consider what the country owes to this 
great public servant and how inadequately the debt 
was acknowledged, one is tempted to think that it 
scarcely deserved him. It is true that the ignorant 
and almost insane detraction which drove him out 
of the Cabinet early in the War is now silent, and 
that during the last years of his life he enjoyed 
increasingly general respect. Yet the respect was 
undoubtedly cool—even, one must admit, a little 
grudging. This is explicable in part by his lack 
of certain personal and temperamental gifts that 
make an easy popular appeal; but the fundamental 
cause lies in a defect of the public mind which has 
again and again been deplored in the pages of 
Nature. We do not mind a minister’s having a 
little learning, provided that he wears it solely 
as a flourish upon his more solid qualities ; but 
we are incurably suspicious of one who attempts 
to bring theoretical ideas to bear upon important 
public business. 

Now Lord Haldane was guilty of this fault in 
its worst form. It would not have mattered that, 
bred a student of philosophy, he remained one to 
the end. The serious thing was that his philosophy 
was the mainspring of his life, and that he sought 
deliberately to bring his immense practical capacity 
finder its control. His mind was formed, at 
Edinburgh and Gottingen, under Hegelian in¬ 
fluences, and these remained strong with him 
throughout life. (A month before his death he 
told tne present writer that he had returned to 
the great works of Hegel and was pondering them 
nightly, sentence by sentence, in bed ; and added, 
with pathetic humour, that he deemed himself to 
be the last Hegelian left in Britain.) The value 
of his contribution to the Hegelian tradition, is 
considered in another article, but it is essential to 
note here that for him its central doctrine took the 
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form of a conviction that reality is to be identified 
with knowledge ; for that conviction gave unity 
and force to the whole of his life, and is the key 
to an understanding both of his achievements and 
of his limitations. From it was derived the profound 
appreciation of the value of soience^-rare both in 
a philosopher and in a minister of the Crown— 
which was expressed in his cultivation of personal 
relations with his great scientific contemporaries, 
in the eagerness with which he sought to grasp 
the significance of modem developments in biology 
and physics, and his ability to understand and 
utilise fully the services of expert advisers of the 
Government in matters of great national moment. 

From it above all sprang his passionate belief 
in education. What Lord Haldane did in this 
field is not likely to be fully revealed, for so much 
was done behind the scenes and incidentally. But 
the cause of national education in all its grades 
had no more powerful friend ; and the immense 
progress that has been made in recent years owes 
a great deal to his wide vision, to his warm and 
watchful sympathy, and to the power of his per¬ 
suasive advocacy exerted in quiet corners and at 
critical moments. University education, both in 
England and in Ireland, is particularly indebted 
to him ; and it was, perhaps, fortunate that the 
reat friend of the new universities was one who 
ad not been hypnotised by the traditions of 
Oxford and Cambridge. From Haldane’s philo¬ 
sophical point of view, nothing was more essential 
to national wellbeing than a strong and com¬ 
prehensive university system. The universities 
were, in his view, centres of consciousness where 
cultural and practical experience, in its chief 
modes, was to be worked up into that exact 
knowledge which would raise the level of reality 
of the nation’s life. Thus is to be explained, for 
example, his enthusiastic co-operation in the 
founding of the London School of Economics and 
his general interest in enlightened professional 
education. From the same source sprang his 
invaluable faith in the destiny of such organs of 
general education as the Birkbeck College and the 
British Institute of Adult Education. 

It was an unseemly jest of fortune that, in the 
public mind, Lord Haldane should be connected 
with the University of London mainly through his 
chairmanship of an unpopular Commission. The 
Report of that Commission was undoubtedly an 
extremely able document, full of interesting ideas 
courageously set forth, and inspired by a wide and 
lofty vision of the possibilities of the metropolitan 
University. The constitutional architecture it 
planned was, however, too formal, narrow, and 
precise, and it is unlikely that the untidy soul of 
the University could have inhabited it and grown 
in it happily. On the whole, it is lucky that events 
out short a somewhat heated debate about its 
merits and demerits, and that the Departmental 
Committee, returning in 1925 to the insistent 
problem of the reorganisation of the University, 
could reconsider it in an atmosphere cleared by the 
storms of war. It would, however, be unjust not 
to recognise that the scheme of the Departmental 
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Committee embodied in the Statutes now awaiting 
confirmation, though it makes important con¬ 
cessions to historical features in the University 
which the Haldane Report treated rather shortly, 
yet draws from that Report most of its vital 
ideas. It must also be acknowledged that since 
1913 feeling and opinion within the University 
have moved perceptibly and even strikingly 
towards a unity that makes those ideas more 
acceptable than they formerly were. It is too 
soon to prophesy about the University of London ; 
but it may yet become a monument to the wisdom 
and imagination of those who saw in it possibilities 
of immense usefulness, and laboured to set it upon 


the path of realisation. Among these Viscount 
Haldane w ill certainly hold & very high place. 

Lord Haldane was so accessible and so widely 
known that it would be impertinent for one who 
cannot claim exceptional intimacy* to attempt a 
sketch of his personality. Such a one may, however, 
be permitted to record that in prolonged con¬ 
versations in recent years, during which the great 
statesman, student, and man of affairs talked freely 
about many phases of liis wonderful experience, 
he never uttered a word of bitterness, and that one 
caught glimpses of a faith, a courage, and a spiritual 
nobility that could not but evoke reverential 
esteem. T. P. Nunn. 


News and Views. 


This members of the Council of the British Associa¬ 
tion elected at the Glasgow meeting are as follows 
(the names of now members are in italics): Prof. J. H. 
Ashworth ; Dr. F. A. Bather ; Rt. Hon. Lord Bledisloe; 
Prof. A. L. Bo winy ; Prof. C. Burt ; Prof. E. G. Cnkor ; 
Prof. W. Dal by; Dr. H. H. Dale; Prof. C. Lovatt 
Evans ; Sir .7. S. Plett; Sir Henry Fowler ; Sir Richard 
Gregory ; Dame Helen Qwynne - Vaughan ; Mr. C. T. 
Heyoock ; Mr, A. R. Hinks ; Sir Henry Lyons ; Mr . 
O. 0. T. Morison ; Dr, 0. S. Myers ; Prof. T. P. 
Nunn ; Prof, A. O. R&nkine ; Mr. 0. Tate Regan ; 
Prof. A. C. Seward ; Dr. F. C. Shrubsalt; Dr. N. V. 
Sidgwiek ; Dr. U. C. Simpson. Prof. J. L. Myres and 
Dr. F. E. Smith have been re-elected general secretaries. 
During the past year the Council was again deprived 
of the presence of Dr. E. H. Griffiths, general treasurer, 
owing to ill-health, but it is gratefully recorded in the 
Council’s report that he did not allow thiH to deprive 
the Council of his valuable advice and reports on the 
finances of the Association. Nevertheless, Dr. Griffiths 
again tendered his resignation, and the Council, with 
the deepest, regret, felt that lie should not again be 
pressed to withdraw it. In accordance with precedent, 
the Council consulted a committee consisting of the 
president, general officers, and ox-presidents, in con¬ 
sidering the nomination to bo made in the room of 
Dr, Griffiths, as a result of which Sir Josiah Stamp 
has now been appointed to the office of general 
treasurer of the Association. 

An afternoon meeting at Glasgow of Section D 
(Zoology) of the British Association was devoted to 
& discussion of the work of the Discovery expedition. 
Dr. S. C. Kemp opened with a general account of 
the expedition ; readers of Nature will remember 
that Dr. Kemp has contributed articles dealing with 
the expedition to our columns (Oot. 30, 1926, and 
May 10, 1928). Mr. E. Ii. Gunther then described 
the distribution of the plankton on the whaling- 
ground, and Prof. A. C. Hardy showed its curiously 
discontinuous character. U neveruiesa was first revealed 
by his ingenious 1 continuous plankton recorder,’ but 
systematic netting during long runs indicated that 
the particular plankton (Euphauma) which is the 
food of the whale exists in dense patches a hundred 
metres or so in diameter and a kilometre or eo apart. 
Mr. N, A. Mackintosh gave many interesting facts 
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resulting from the examination of the carcases of 
1683 whales. The growth was traced from the earliest 
embryo ^ in. in diameter, through the recognis¬ 
able foetal whale of 6 in. long to the new-born 
* baby ’ of 21 feet; then through lactation to wean¬ 
ing, and through adolescence to the astonishingly 
carlv maturity. The papers were discussed by Prof. 
Garstang, Dr. Chalmers Mitchell, Prof. Peacock, 
Mr. Heron-Allen, Dr. Cunningham, Mr. Arthur 
Earland, Dr. Bidder, Mr. Elmhirst, and others. 

The president of Section D, Prof. W, Garst&ng, in 
thanking the director and zoologists of the Discovery 
expedition for their communications, said that 
members of the Section had now heard preliminary 
accounts of all the Discovery researches. They had 
judged thereon that the scientific investigation had 
been well planned and well executed, and the interim 
reports alone wore very valuable. In the name of 
Section D he assured Dr. Kemp and his colleagues 
that zoologists admire these achievements and the 
work which has led to them, and have full confidence 
that the further progress of the expedition will be 
marked by the successive attainment of valuable and 
well-founded results. 

Owing to the regulations governing the introduc¬ 
tion of scientific films into Great Britain, the paper 
by Prof. Rathjens on his explorations in Arabia had 
to be withdrawn from the programme of the recent 
International Congress of Orientalists at Oxford. It 
will be remembered that the Chancellor of the Ex¬ 
chequer has conceded that scientific films may be 
brought into England free of duty on a certificate 
from the Royal Society to the customs authorities 
that the film illustrates a scientific investigation (see 
Nature, July 28, p. 138). Notwithstanding the fact 
that Prof. Rathjens on Aug. 9, and the secretary of 
the Congress on Aug. 10, had made application to 
the Commissioners of Customs for the admission 
of the film, and application was addressed to the 
Royal Society for the desired certificate, the customs 
authorities were prepared to admit the film only on 
a deposit of the duty, £31, 10*., “to be refunded in 
the event of the film being oertified by the Royal 
Society,” The ground tor this decision wa$ that the 
Royal Society being in vacation, it was diffloult ” to 
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make contact with officers of the Society qualified to 1 
give decisions in these matters.” In the circumstances 
there was no alternative but for the paper to be 
withdrawn. A concession which functions only when 
the certifying body is not in vacation and its officers 
are accessible evidently scarcely meets the needs of 
the case. 

The justification for international congresses is, as 
Sir Charles Close states (“ International Geographical 
Congresses,” R, G. S.; 1928), that science is essentially 
international, and every worker finds, from time to 
time, the need of freeing himself from the intellectual 
preoccupations of his fellow-countrymen. This is 
especially the case with geography, which of all 
branches of knowledge requires most to be studied 
from the point of view of a citizen of the world. The 
first International Geographical Congress was held 
at Antwerp in 1871 ; the twelfth, in Cambridge in 
July last. The history and proceedings of these 
congresses reveal in some measure the progress of 
an old study under the precision imposed by modem 
science and modern needs. The record of the many 
resolutions dealing with cartography gives a strong 
impression that the map is the essential foundation 
upon which geography is built. It is therefore sig¬ 
nificant and interesting to note that the International 
Map of the World owes its inception to a suggestion 
made by Dr. Penck at Heme in 1891. The congress 
at Geneva in 1908 unanimously accepted various 
principles for its construction and prepared the way 
for the International Conference on the Map of the 
World which met in London in 1909 ; followed, after 
the Rome Congress in 1913, by a further Conference 
in Paris, when the Map was definitely standardised. 

The various sections into which each geographical 
congress has divided its proceedings reveal the width 
no less than the depth of geographical study. Never¬ 
theless, the great guiding principle has been repeatedly 
enunciated. Fr. Alexis defined it at Paris in 1875 
thus : “ L’objet de la geographic eat double : en 

premier lieu, la joonnaissanoe de la configuration 
naturalle de la surface terrestre, consid6r6e en elle- 
m6me (geographic physique); en second lieu, l’6tude 
du rapport de la Terre avco ses habitants (g^ographie 
politique, ethnographique, 4oonomiquo, etc.).” Sir 
Charles Close, in concluding his survey of the con¬ 
gresses, states : “ The general aim is clear ; by travel, 
by exploration, by the apparatus of maps, by detailed 
investigations, by the study of historical records, to 
learn all we can about the Earth, considered especially 
in its aspect as the home of man.” 

The problem of crime is of more than biological 
- interest, but it has its biological side, and Dr. Charles 
B. Davenport discusses this in the Journal of Heredity 
(vol. 19, No. 7, 1928), under the title “Crime, Heredity, 
and Environment.” From the biological point of 
view, the important element in criminal behaviour is 
the failure of the individual to meet the requirements 
of the mores, that is, the conventional rules of 
behaviour, which differ in different countries. Such 
failure is due neither wholly to lack of suitable trairiing 
nor wholly to heredity, but nevertheless behaviour 
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depends upon the constitution of the individual 
criminal, and training, in order to be effective, must 
not be of a general miscellaneous kind, but must take 
cognisance of the special make-up of the individual. 
Dr. Davenport’s first step in combating crime would 
be the prompt and painful punishment of the criminal, 
for this is not only a physical deterrent, but also, from 
the obvious sequence of cause and effect, it strengthens 
the weak inhibitions characteristic of most criminals. 
As a second step our author would study the individual 
to find out the particular trait of his character that 
has made the particular criminal act possible, in order 
to see whether anything can be done to correct that 
condition. 

We are of opinion, however, that Dr. Davenport 
lias overlooked the very firet necessity in combating 
crime, and that is the certainty of detection : first 
catch your criminal. On one occasion we discussed 
the problem with one of the best known of Scottish 
judges, who has studied the problem in America a« 
well as from the Scottish bench, and his reasoned con¬ 
clusion was that the amount of serious erimo increases 
in proportion with the probability of eluding detection 
and escaping the consequences. The extraordinary 
number of serious crimes in proportion to the popula¬ 
tion of the United States as compared with those in 
Great Britain has to be road, he held, in the light of the 
high percentage of detection and subsequent punish¬ 
ment in the latter, in con trust with the high per¬ 
centage of total escape, or escape from adequate 
punishment, in the United States. 

The Forest Products Research Laboratory, insti¬ 
tuted at Princes Risborough under the auspices of the 
Department of Scientific and Industrial Research, has 
already been alluded to in Nature. The investiga¬ 
tions now being carried on are an outcome of the 
wholesale felling of woods in Britain during the War, 
the threatened shortage of supplies, and the waste in 
utilisation. The primary purpose of the laboratory 
is therefore to promote the more economical use of 
timbers by the wood-using industries of the country. 
This object can be attained through a knowledge of 
the strength factors of various timbers and grades of 
timber, by better seasoning, and so forth. A small 
pamphlet has recently been issued from the Labora¬ 
tory on “ The Uses of Home-Grown Timbers.” This 
brochure has been compiled by a Committee repre¬ 
sentative of the Land Agents’ Society, the Federated 
Home-Grown Timber Merchants Association, the 
Royal Institute of British Architects, and the Forest 
Products Research Laboratory. The investigations 
of the committee are of interest since they revealed 
three facts : (1) that architects in Great Britain usually 
specified for foreign timber owing to the variety of 
choice and the certainty of supplies ; (2) apart from 
building operations, there were a great many outlets 
for home-grown timbers : with a closer knowledge of 
their properties a larger demand might be expected ; 
(3) that this demand will be increased by the more 
careful seasoning and grading of the home-grown 
product. It is recognised that more scientific forestry 
methods ore necessary for the production of straight 
I clean timber free from knots, and that better facilities 
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for marketing would be obtained by the concentration 
of woods in large compact blocks. The greater part of 
the pamphlet is devoted to a schedule dealing with the 
most important of the homo-grown timbers. Each 
timber dealt with is briefly described, and the demands 
for it are classified under the following five heads : 
(a) When the British timber is more often used ; (6) 
when the foreign timber is more often used ; (c) w T hen 
both are more or less equally used ; (d) when the 
British timber is more suitable ; (e) when the foreign 
timber is more suitable. 

Perhaps one of the most important items in the 
programme of work which is being undertaken by the 
Forest Products Research Laboratory is a comprehen¬ 
sive study of the mechanical and physical properties of 
home-grown and imported timber. It is proposed to 
publish the results of those investigations as data 
become availablo and tho lines of work are based on 
those already established and in use in similar labora¬ 
tories in India, Canada, and the United States. In 
a recently published pamphlet entitled “ Projoct 1, 
Mechanical and Physical Properties of Timbers— 
Tehts on Small Clear Specimens,” a detailed acoount 
of tho methods employed in such investigations is 
given, together with a definition of the principal 
technical terms. The compilers of the pamphlet 
correctly say that much of this will be known to fellow 
investigators, especially in connexion with tho 
standardised tests on small clear specimens. The 
main principle, which is clearly indicated in the 
pamphlet, is that a common standardisation of tests 
and standardised specifications have been adopted by 
India, Canada, and the United States; and the labora¬ 
tory at Princes Risborough in England has fallen into 
line with the similar laboratories in the other three 
countries. 

The eighth annual report of the Council of the 
Research Association of British Motor and Allied 
Manufacturers is now available, and contains notes 
on many valuable papers which have been circulated 
among its members. Fundamental work on prob¬ 
lems relating to springs and ferrous metallurgy in 
general has been attempted, and large numbers of 
air filters, manifolds, silencers, brake fabrics, and 
other motor components have been examined with 
tho view of effecting improvements in design or to 
increase resistance to wear. It is to be regretted that 
the activities of the Association are hampered by lack 
of support of the industry, which by a voluntary levy 
of 6 d. per motor vehicle could produce annually a sum 
much in excess of the subscription inoome of £4200 
which was necessary under the conditions recom¬ 
mended by the Department of Scientific and In¬ 
dustrial Research to make the Association eligible 
for a grant. 

In celebration of the tenth year of the existence of 
Chechoslovakia, an exhibition of contemporary culture 
and scientific achievement has been arranged at Brno, 
in Moravia, and will remain open until the end of 
October. The exhibition is designed to show the 
progress made during the country’s brief existence. 
The scientific and general studies conducted in different 
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types of schools, institutes, and colleges are portrayed, 
culminating in the research exhibits from the science 
faculties of the universities and from special research 
associations. The great increase in the number and 
circulation of cultural periodicals, the production of 
books, and the number of libraries opened, afford a 
striking testimony to the progress made. The under¬ 
takings of governmental ministries and transport 
developments are also intimately connected with this 
cultural progress, and whilst new railways have been 
laid, air services opened, postal, telegraphic, and 
telephonic communications improved and extended 
in remote areas, much still remains to be Completed, 
and suoh work already in hand is depicted as though 
it stood, like an artist’s unfinished picture, upon an 
easel. 

The Brno exhibition is arranged to show the close 
interrelations hip between the State, the sciences, and 
general oulture. The spread of ideas through the 
receipt of foreign journals and news is expressed by a 
long aisle, the white walls of which have dark lines 
to represent railway tracks. The engineering difficul¬ 
ties encountered in duplicating lines in poorly Berved 
areas have brought together specialists in different 
branches of pure and applied soience, and suoh 
connexions are cleverly indicated. Other links, suoh 
as that of the Ministry of Health with the radium 
exhibit from Jaohymov and the products from other 
curative spas, are emphasised. The recent growth of 
towns, urbanism, is depicted by statistical designs 
among small-scale apparatus illustrating tho latest 
methods in purifying water supplies, generating 
electricity, etc. Sciences concerned with inanimate 
matter and those which are observational and 
descriptive occupy the ground floor ; the mathematical 
sciences are above, whilst the philosophical studies are 
plaoed still higher. Architecturally the main hall is a 
surprise of impressive spaciousness. The graceful 
parabolas of concrete admit a maximum of light; 
smaller surrounding pavilions contain exhibits of the 
public works of important towns and the arts sections 
of oulture. 

The reports of the council and director of the 
Norman Loekyer Observatory for the year ended 
Mar. 31, 1928, show that, in spite of exceptionally 
unfavourable weather, the useful work which this 
institution has been carrying on for several years 
past has been well maintained. With the exception 
of an expedition (ruined by clouds) to Riohmond, 
Yorkshire, to observe the total eclipse of the sun 
in June 1927, there has been little variation in the 
former programme of work, the main features Of 
which are the classification of stellar spectra from 
original observations, the determination of spectro¬ 
scopic parallaxes, particularly of early-type stars, 
and the special study of certain bright-line hydro¬ 
gen stars. Considerable repairs to the observatory 
buildings have been carried out, and the equipment 
has been increased by the addition of some good 
lenses, which have been purchased at a low figure. 
Unfortunately the financial position of the observa¬ 
tory is not so favourable as might be desired, the 
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accounts for the year showing a deficit of £55 2s, 9 d. 
It has been necessary to reduce the scholarship grant 
from £160 to £100 per annum. Th© income is still 
largely dependent on special donations and sub¬ 
scriptions, and it is greatly to bo hoped that increased 
help will shortly be forthcoming so that the very 
valuable work which the observatory performs may 
be carried on without the embarrassment of inade¬ 
quate financial moans. 

Me. L. A. Redman, the author of “ The Einstein 
Delusion and other Essays,” in a communication to the 
editor, objects to two passages in the short notice of his 
book in Nature of June 23 (vol. 121, p. 979), namely, 
(1) 41 soarcely any reference is made to the original 
publications of Einstein and his successors,” and (2) 
44 other topics, mainly mechanical.” The second ob¬ 
jection is due to a misunderstanding of the term 
4 mechanical/ which in the notice is used in the wider 
sense 4 pertaining to mechanics ’ (of. 44 Chambers’s 
Dictionary”); 18 of the 24 “other topics” can be 
included under this head. As regards the first objec¬ 
tion, the title chosen by Mr. Redman for his book 
clearly points to the first essay as by far the most im¬ 
portant in his own estimation ; in fact, most of the 
others deal with problems familiar to students of 
mechanics and call for no special mention. The first 
essay contains 43 references of all degrees of import¬ 
ance, including a score or more to popular books, 8 to 
Einstein’s popular (gemeinverst&ndlioh) tract on 
44 Relativity,” 4 to Eddington's 44 Space, Time, and 
Gravitation,” 5 to various experimental papers, and 4 
to the writings of Prof. Poor. There is no reference 
whatever to the original papers of Einstein, himself, nor 
of Poinoar£, Minkowski, Weyl, Levi-Civitk, to mention 
only a few of his successors, and none to any authorita¬ 
tive treatise later than Eddington’s 44 Space, Time, and 
Gravitation,” not even to his “ Mathematical Theory 
of Relativity.” 

The International Federation of Intellectual 
Unions (Intemationaler Verband fur kulturelle 
Zusammenarbeit) announces a fifth congress to be 
held in Prague on Oct. 1-3. Lectures and discus¬ 
sions will centre round the theme 44 The Elements 
of Modern Civilisation.” Among expected speakers 
are A, Fontaine of the Bureau International de 
Travail, Geneva, the architect le Corbusier, the 
psychoanalyst Jung, and the sociologist De Man. 
The first congress was at Paris under the presidency 
of Borel; since then the Federation has met in Milan, 
Vienna, Heidelberg, and Frankfurt. As now organ¬ 
ised* the Federation is based on unions in Germany, 
Austria* Belgium, Spain, Esthonia, France, Hungary, 
Italy, Poland, Roumania, and Czecho - Slovakia, 
It is officially registered with the International 
Institute of Intellectual Co-operation in Paris. 
There is still no formally affiliated British union, 
but contact has been made with the Information 
Service on International Affairs, 10 St. James’s 
Square, London, S.W.l, and Mr. Denis Buxton, of 
43 Campden Hill Square, London, W.B, is one of the 
five members of the permanent committee. Appli¬ 
cations for membership and for more detailed 
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programmes should be made to the secretary of the 
Federation, Prince Charles de Rohan, Wien IV,, 
18 Rainergasse, Austria. The objects of the Federa¬ 
tion include tho fostering of personal relationships 
among the 4 iutelliganza ’ of Europe by opening 
correspondence with distinguished foreigners, by 
personal introductions, and by hospitality to strangers, 
especially those on professional errands. Any efforts 
to reconstruct European society may be welcomed. 
Tho history of international societies indicates that 
a definite aim and open adhesion have been conditions 
of lasting success, 

Lieut.-Colonel J. T. C. Moore-Brabazon has 
accepted the invitation of the Council to become 
president of the Junior Institution of Engineers in 
succession to Sir Murdoch MacDonald. His induction 
will take place at a meeting to be held at the Royal 
Society of Arts on Friday, Dec. 7, when he will 
deliver his address. 

With reference to the academic and other honours 
which distinguished the career of the late Viscount 
Haldane, it is noteworthy that he was elected to 
the fellowship of the Royal Society in November 
1906, and thus whilst a commoner. Also, the date 
coincides with the election of the late Edward Cooil 
Guinness, Earl of Iveagh, both being specially 
selected for inclusion in the Society’s ranks on the 
ground of services to the cause of science. It is of 
interest to recall that the above nominations were 
made during the presidency of Lord Rayleigh (1905- 
1908). 

In connexion with the forthcoming British Industries 
Fair (1929), we are informed that the space already 
taken in the Scientific Instrument Section is 6520 
square feet, and 56 firms are participating. Thus 
the figures for the 1928 Fair, namely, 5990 square 
feet and 52 firms, have already been exceeded. The 
total space for the whole of the British Industries Fair 
at present allotted is 211,000 square feet, and 781 firms 
are taking part. 

As in previous years, during the forthcoming 
winter, Mr. H. V. Garner, the guide demonstrator 
of the Rothamsted Experimental Station, and other 
members of the staff, will be ablo to give a few 
lectures to Chambers of Agriculture and Horticulture, 
Farmers’ Clubs, Farm Workers’ Associations, Agri¬ 
cultural Societies, etc., ou the Rothamsted experi¬ 
ments. No fee will be charged for the lecturers* 
services, but any association engaging them would 
be expected to defray their travelling and hotel 
expenses and to make such arrangements for the 
leotures as may be necessary. All communications 
regarding lectures should be addressed to the Secretary, 
Rothamsted Experimental Station, Harpenden, Herts. 

The Palaeontologische Gesellsohaft is to meet this 
year in Budapest on Sept. 26-29, and the meeting 
will be followed by excursions lasting until Oct. 6, 
The complete cost is estimated at 12 shillings a day. 
Communications are promised by K. Beurlen, T. 
Edinger, K. Ehrenberg, K. Lambrecht, A. Liebus, 
R. Richter, and O. H. Schindewolf. Details can be 
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obtained from “ Direktion dor Kgl. Ung. Geologischen 
Anstalt, Budapest VII, Stef&nia-t'it 14.” 

It wan reported recently in the daily press that the 
late Count Vigyazo had bequeathed his estate, valued 
at more than two million pounds, to the Academy of 
Sciences at Budapest. The secretary of the Academy, 
in reply to an inquiry, informs un that the value of 
the bequest has not an yet been fully assessed, and 
that it i.s uncertain when the Academy will be able 
to enter into possession in view' of the fact that 
several legal actions are still undecided, and the 
Count's title to certain parts of his possessions is 
being contested. The revenue of the estate would 
be used by the Academy exclusively for scientific 
and national purposes. 

The entire issue of Die Naturwiftaenschajten for 
June 1 is devoted to a summary of the results of a dozen 
recent researches carried out in the Kaiser Wilhelm 
Institute— in experimental embryology, on the cere¬ 
bral cortex, and on various physical and chemical 
problems—urn! to records of the principal activities of 
the Kaiser Wilhelm Gesellschaft from April 1927 to 
March 1928, including the reports of the various 
Institutes. The reports afford striking evidence of 
the scientific energy and enterprise of the Institutes. 

Volume 20 of the Collected Researches of the 
National Physical Laboratory has 444 pages, and 
includes 30 memoirs published in the years 1920- 
1927 dealing with questions of an optical character. Of 
these memoirs, Mr. T. Smith, the head of the Optical 
Division, is responsible for 13, which deal with the 
properties and defects of the component parts of 
optical instruments. Mr. Guild is responsible for 8, 
mainly concemod with colour measurement, and Dr. 
Walsh for 4 dealing with problems of photometry. A 
short abstract precedes each memoir, so that the reader 
may quickly make himself acquainted with its object 
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and results. Any reader who does so must be im¬ 
pressed with the great value to the various branches 
of the optical industry of the work which has been 
done at the Laboratory during the period covered by 
the volume, 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An assist¬ 
ant bacteriologist at the University of Durham 
College of Medicine, Newcastle-upon-Tyne—The Re¬ 
gistrar, University of Durham College of Medicine, 
Newcastle-upon-Tyne (Sept, 22). An agricultural 
economist at the North of Scotland College of Agri¬ 
culture—The Secretary, North of Scotland College of 
Agriculture, 41 £ Union Street, Aberdeen (Sept. 22). 
A part-time woman demonstrator in chemistry in the 
Household and Social Seienoe Department of King’s 
College for Women—The Secretary, King’s College 
for Women, Campden Hill Rood, W.8 (Sept. 25). 
An assistant conservator of forests under the Depart¬ 
ment of Agriculture and Forests of the Sudan 
Government — The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
S.W.l (Oct. 6). Male assistant euj>ermtendent of 
traffic (Class II.) in the London Telephone Service, 
and male assistant traffic superintendent in tho 
Provinces, G.P.O.—The Secretary, Civil Soiwice Com¬ 
mission, Burlington Gardens, W.l (Oct. 25). A 
head mastership of the King Edward the Sixth 
High School for Boys, Birmingham—The Secretary, 
King Edward’s School, Birmingham. Evening 
lecturers in structural engineering and graphics, struc¬ 
tural steelwork design, and reinforoed concrete design, 
respectively, at the Borough Polytechnic Institute 
— Tho Principal, Borough Polytechnic Institute, 
Borough Road, S.E. 1. An assistant wireless engineer 
for the Public Works Department of the Government 
of Hong-Kong—The Crown Agents for the Colonies, 
4 Millbank, S.W.l (quoting M/943). 


Our Astronomical Column* 


Meteors and Meteorites. —The Nineteenth Cen¬ 
tury for September contains an interesting article by 
Mr. A. R. Hinks on meteors and meteorites, suggested, 
as he says, by Prof. Olivier’s recent book on the subject. 
The book regards large and small meteors as members ' 
of the same class, but Mr. Hinks gives reasons for his 
dissent from this view. Ho recalls with approval Sir 
Robert Ball’s suggestion that the larger meteors may 
have been expelled from terrestrial volcanoes in long 
past ages. Their orbits would continue to lie near that 
of the earth, so that an eventual return to it would not 
be improbable. He also regards as inconceivable the 
idea that meteors of the complicated ‘ plum-pudding ' 
structure could have originated either in the sun or in 
interplanetary space ; they must have been formed on 
some planetary body, and the earth is the most ob¬ 
vious suggestion, liis argument might also be used to 
support Proctor’s view that the comets of short period 
had been expelled from Jupiter and the other giant 
planets, 

Mr. Hinks turns to the masses of iron which are 
olassed as meteoric but were not seen to fall ; he notes 
that five-sixths of them were found in America and 
Australia, whereas tho recorded falls are in a majority 
in the old world. He explains tliis by supposing that 
most of these masses have never left the earth, but 
were, like the others, the products of volcanic activity. 
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Their distribution may either indicate greater voloanio 
activity in certain regions in early times, or climatic 
conditions more suitable for the preservation of the 
meteors. The article also deals with cometary physios, 
and points out the inadequacy of mutual friction of 
particles to supply the violent expulsive force that was 
demonstrated to exist in the envelopes of Morehouse’s 
comet; no solution of the difficulty is arrived at. 

The Orbit of Zeta Hercuus. —This star has been 
a favourite object for double star observers owing to its 
short period and the brightness of both components* 
It has now completed three revolutions sinoe dis¬ 
covery, and materials exist for a very accurate orbit. 
It is discussed very fully by E. Silbemagel in Artr* 
Nach. 5578, He studies the systematic errors of the 
observers. His final period is 34*417 years, the eccen¬ 
tricity being 0*455 and the semi-major axis 1*349*. 
There is some evidence of a progressive movement of 
the node of 1° in 10 years. Adopting a parallax of 
0*100*, the masses of the components are 1*35 and 0*73 
of the sun’s mass. The diameter of the principal star 
is given as 24 times the aim’s, its density one-tenth of 
the sun’s. Some people have suspected an invisible 
companion from supposed irregularities in the motion ; 
the author does not think that the evidence requires 
this. 
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Research Items. 


Mummification in Australia and America,’ —Mr. 
Warren K. Dawson has published in the Journal of the 
Royal Anthropological Institute , Vol. 68, Pt. 1, a study 
of the characteristic features of nuunmi heat ion as 
practised in Australia and America, based partly upon 
the published evidence, and partly upon a personal 
examination of such of the actual mummies or their 
photographs as are available--the latter a point of 
importance, as it has enabled the author to meet the 
contention, maintained by many writers, that mum* 
mification in South America is a result of natural 
causes, as it undoubtedly was in the early period in 
Egypt. In Australia the object of mummification 
was to secure the preservation of the body until the 
prolonged ceremonies after death had been completed. 
Hence it was necessary that the body should bo port¬ 
able owing to the frequent moving of the camp. The 
body was, therefore, preserved in a position which was 
often unnatural, the thighs sometimes being so far 
bent that the knees were forced behind the shoulders. 
Certain features which are meaningless in their con¬ 
text point to an introduced ritual. Such, for ex¬ 
ample, is the practice of mummification even when the 
corpse was destined for cremation or other form of 
destruction ; the pains taken to remove the epider¬ 
mis, though the whole of the body was afterwards 
burnt; the laying of the body on a roof-covered 
platform ; and the painting of the body with red 
ochre and the attempt to give it a life-like appearance 
by painting the shrunken eyes. In Egypt by the 
twenty-first dynasty an artificial eye of white stone 
with black inlay had superseded various experimental 
methods. In the Torres Straits artificial eyes re¬ 
sembling those of Egypt, sometimes cowrie shells, 
were employed. The Australians, lacking the neces¬ 
sary skill* sometimes packed the eyelid with cotton, 
indicating the pupil by a pigment. 


Pottery-Making.— Some interesting suggestions 
as to the development of technique in pottery-making 
are made by Mr. E. W. Gifford as tho result of a 
study of the distribution of the methods employed in 
making pottery by hand among the Indians of the 
S.-W. United States ( ” Pottery-making in tho South- 
West,” University of California Publications in Ameri¬ 
can Archaeology and Ethnology. vol. 23, No. 8). The 
criterion of method is the use of a wooden paddle and 
stone or pottery anvil in shaping the vessel, the anvil, 
which is usually of mushroom shape if made of pottery, 
being applied inside, while the paddle is used to pat 
or tap the outside. In the south-west the unaided 
hand method of coiling is that of the Pueblo tribes 
and the Navaho ; tho anvil and paddle are found 
among the Yuman, Shoshonean, and Pirnan tribes. 
Outside the special area under investigation, the non- 
paddte method of coiled pottery is that of America 


from the Alaskan shore of Bering Straits to Argentina, 
the negro portion of Africa, and is found sparingly in 
Oceania. Pottery anvils occur in the Middle and 
Upper Mississippi Valley, as well as in the Lower 
Colorado River Valley, being discontinuous in diatri - 
button. The paddle and anvil technique is also 
found in the north-west of India, Assam, and extends 
from south-east Asia through Malaya into Melanesia, 
but is not found in Africa, The investigation sup¬ 
ports the independent development of pottery in the 
Pueblo region, and justifies the belief that the non¬ 
paddle method is the older so far as the south-west 
is concerned. Though it is possible that Pueblo 
pottery had a northern Asiatic origin, the pottery leas 
area of northern North America is an objection. The 
paddle and non-paddle methods may represent earlier 
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and later diffusions from the old world. The areas 
of distribution of the three types of pottery-making, 
anvil, paddle, and non-paddle, show the paddle as 
intermediate and the non-paddle as peripheral, which 
would point to the seat of the invention j|n the central 
area of tho potter’s wheel, i,e. that in which Egypt and 
Mesopotamia are situated. On the other hand, the 
non-paddle coiling might have been invented inde¬ 
pendently in Africa, Eurasia, and America, while the 
paddle method was invented both in Asia and in 
America, The wheel being invented in the Old 
World did not spread to America until the coming of 
tho peoples of higher oulture. 

Juvenile Specimens of the Lung-Fish. —Apart 
from specimens raised from ova, in which the maxi¬ 
mum period of survival was two years, no juvenile 
Queensland lung-fishes have been seen, until in 
February 1928 seven young specimens of Ceratodvs 
were discovered hiding amongst water weed in the 
Enoggera Reservoir near Brisbane. They were 
found accidentally during tho clearing of weed from 
the reservoir. Heber A. Longman gives a sum¬ 
mary of the literature bearing upon Ceratodus and 
describes the appearance and habits of the young 
individuals, which are now living in ono of the large 
aquaria in the Queensland Museum (Mem. Queensland 
Mus., vol. 9, part 2, 1928). Tho specimens measured 
from 9fi mrn, to 150 mm. in length. As a rule they 
breath through their gills at a rate of about fifteen 
inhalations a minute, although when they are dis¬ 
turbed the rate may be increased to at least sixty- 
eight times. Tho lung is very rarely used in normal 
conditions in the clear water of the aquarium during 
the day-time. The fish are most active at dusk and 
during the night, and although for the most part they 
are extremely sluggish and torpid, when disturbed 
they dart from end to end of the eight-foot aquarium 
with extreme rapidity. Their eyesight amiears to 
be very poor, and they seem, unlike most fishes, to be 
insusceptible to vibrations. They are fed upon live 
worms and shredded pieces of raw beef, but have 
been seen apparently feeding upon algal growths on 
tho wator-weeds in the tank. 

Northern Kinorhyncha and Tardiurada. —- 
Lioferung XI of “ Die Tiorwelt dor Nord- und Ostsee ” 
(Akademische Verlagsgesellschaft m.b.H., Leipzig) 
contains good accounts of these two curious and 
interesting groups. The Kinorhyncha (VII. d 8 ), 
described by Adolf Remane, are minute animals 
living on mud and ooze on the sea bottom and on 
marine algae. Dr. Mortensen has recently (1926) 
constructed a special net for collecting such organisms, 
which should prove extremely usoful. Many speoies 
are only known in the larval condition and few have 
been seen to change into tho adult. Before the last 
change takes place the animal may be sexually 
mature. Three orders, five families, and six genera, 
besides some forms not known in the adult state, are 
recognised from this area. All are minute, ranging 
from 180/u, to 1 mm. in length. They are elongated, 
bilaterally symmetrical animals, with 13 segments 
(rarely 14). There is a strong spinous cuticle with an 
anteriorly protruding proboscis reminding one of 
Echinorhynchusy at the apex of which the mouth 
opeps, A true coelom and blood system are appar¬ 
ently absent. The Tardigrada, by G. Rahrn (XI6), 
contains a survey of the marine forms. Some are 
commensals or parasites .pn eohinoderms, others 
occur on the sea bottom o t above high-water mark. 
The capacity in the land formH for reviving after 
prolonged desiccation is well known, a dried-up ball 
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on being moistened soon becoming an active animal! 
and it is now known that the marine species act in 
the same way. No true metamorphosis takes place, 
the young being like the adult, but changing its skin 
frequently. Both the Kinorhyncha and the Tardi- 
grada are now regarded by many as akin to the 
annelids, the former group being at one time placed 
near the rotifers, the latter, as in the present work, 
near or with the arthropods. Their affinities are 
very difficult to determine, and much more work is 
required before the question can be settled. Both 
groups offer a fertile field for marine zoologists. 

Infection with Male Schistosomes only,— 
E. C. Faust (Jour, Parasitology , 14, p. 62 ; 1927) 
records the presence of male schistosomes alone in 
experimental infections. Ten thousand living snails 
(Oncomelania hupensis), all found in the vicinity of 
►Soochow at five periods from March to September 
1926, wore gently crushed one at a time, and twenty 
were found to be infected with the cercarite of Schisto¬ 
soma japonicum. Rabbits or dogs were? submitted 
to infection with hundreds of mature eercariee, but 
when examined post mortem from one and a half 
to five months lator, only immature male worms were 
found. From 33 to 166 worms were present in the 
respective hosts, and a total of 726 in the nine hosts 
infected, and all the worms were male. In previous 
experimental infections from snails collected in the 
Sooehow area no consistent series of only male or 
only female worms has been obtained. According 
to Cort’s hypothesis (1921), that sex is differentiated 
in the miraeidium stage and that all cercarite which 
develop from a single miraeidium are of the same 
sex, the results recorded would indicate that the 
snails were, parasitised only by male miraoidia, but 
it is conceivable that the dry conditions prevailing 
in the area may have been more severe on the female 
than on the male parthenita^ in the snails. Natural 
human infections acquired under such conditions 
might have consisted of male worms only, and hence 
could not have been diagnosed by the finding of eggs 
in the freoes. While such infections would not have 
the same destructive action ori the liver and intestinal 
tract of man as those produced by males and femaloH 
resulting in tho extrusion of eggs into the tissues, if 
the males were numerous they might obstruct the 
mesenteric radicles and their secretions occasion an 
appreciable eosinophilia. Suspected schistosome in¬ 
fections in endemic areas where stool examination is 
consistently negative might be studied in the light 
of these experiments. 

Temperature and Electrical Stimulation of 
Plant Tissue.— In a recent paper, Dixon and 
Bennet-Clark discuss evidence for the beliof that the 
electrical conductivity of a tissue is largely due to the 
permeability of the protoplasmic membranes of the 
component cells to ions, and that a change in con¬ 
ductivity is due to and proportional to a change in the 
permeability of the protoplasts {Set, Proc, Hoy. Dublin 
Soc vol, 19 (N.S.), No. 4). Their experiments show 
that there is a continuous change in conductivity with 
a continuous increase in stimulation until stimulation 
becomes lethal, and it is supposed that the rise in con¬ 
ductivity due to smaller stimuli is of the same kind as 
the rise observed with lethal stimuli. Some experi¬ 
ments on leaf tissue of Hedera helix showed that there 
is marked seasonal variation of sensitivity, seemingly 
unaffected by the temperature obtaining at the time of 
gathering the leaves. In spite of this, however, the 
temperature of the tissue when stimulated has a very 
profound effoot iipon the response. In general, rise in 
temperature brings about a decrease in resistance, and 
at temperatures between 20° and 36° C\ a change of 1° 
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may alter the magnitude of the response as much as 
ten per cent. At the temperature of 60° C. and up¬ 
wards, the resistance never assumes a steady value, 
but decreases continually with time until the resistance 
characteristic of a dead and completely permeable 
tissue is attained. 

The Shimabara (Japan) Earthquake of Sept. 
8, 1922.—A recently issued Bulletin of the Imperial 
Earthquake Investigation Committee (Tokyo) (vol. 10, 
No. 2), contains three brief notes on this important 
earthquake, one by the late Prof. Omori and two by 
his successor, Prof. A. Imamura. The Shimabara 
peninsula projects from the coast of Kiushiu, the 
southern island, and contains in its centre the great 
active volcano, Mt. Unzen. There were two strong 
shocks, the earlier and stronger at about 1.50 a.m., 
tho other at about 11.3 a.m. As they originated in 
centres about 4J miles apart, Prof. Imamura regards 
them as forming a twin earthquake. Prof. Omori 
shows that they differed in two respects from ordinary 
volcanic earthquakes. The depth of the focus woh 
considerable, about 21J miles, and the number of 
after-shocks was unusually great, amounting by noon 
on 8ept. 11 to as many as 1417. A few months after 
the earthquake, a new r line of levels was run along the 
north and east coasts of the peninsula, and a com¬ 
parison with the earlier series, made about thirty 
years before, indicates a small but general rise of the 
peninsula by amounts ranging up to 8*3 cm. On the 
other hand, tidal observations made ft few miles to 
the west point to a subsidence of 2 cm. or 3 cm. in 
about the same interval. 


Viscosity of Petroleum Products. —This sub¬ 
ject was dealt with in a paper of the Research Associa¬ 
tion of British Motor and Allied Manufacturers, by 
H. S. Rowell and D. Finlayson, read recently before 
the Institution of Petroleum Technologists. Actual 
needs of car practice were considered and the con¬ 
clusions were regarded from tho point of view of the 
user. The fluidity of motor fuels was measured, and 
from the results obtained it appeared possible that 
viscometry, combined with densimetry, would be an 
effective method for the analysis of complex fuels. 
The authors have extended our knowledge of vis¬ 
cosity-temperature curves of lubricating oils into the 
relatively unexplored regions beyond 160° 0., and 
they have proposed a new viscosity characteristic, 


viscosity multiplied by 


it + 10 
\ 100 


, where 


t is tem¬ 


perature in degrees centigrade, in order to show more 
clearly ratios of the viscosities of different oils at the 
same temperature and the extent of difference in the 
visoosity-temperature variation of different oils. 

Strong Electrolytes. —The outstanding flaw 
in Prof, Debye and Dr. Huckel's theory of strong 
electrolytes, that it leads in some cases to negative 
values for the ionicr radii when compared with ex¬ 
periment, is removed in a paper pubtislied by T. H. 
Gronwall, V. K. la Mer, ana K. Sandvcd in a recent 
issue of the Physikalischc Zeitschrift (No. 12). Pre¬ 
vious attempts to explain the anomaly had pro¬ 
ceeded on the lines of a revision of some of the 
fundamental physical assumptions, but it is now 
shown that the error has actually been in the mathe¬ 
matical development, an insufficient number of terms 
having been employed in a certain series. The 
analysis involved is exceptionally heavy, but has 
been followed through with satisfactory results for 
dilute solutions of the ions produced from salts such 
as potassium chloride and zinc sulphate, and is to 
be extended to cases where the dissociation is 
unsymmetrical. In the following issue of the same 
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journal. Prof. Debye himself and H, Falkenhayn 
have extended the original theory to include the case 
of conductivity in alternating applied fields, when 
allowance is made for the Brownian motion of the ions. 

The Infra-Red Region of the Spectrum.— 
Sir Robert Robertson, J. J. Fox, and E. S. Hiscooks, 
in a series of papers published in the Proceedings of 
the Royal Society, Series A, vol. 120, No. A 784, p. 128, 
describe an experimental technique which permits of 
the employment of a rock-salt prism spectrometer for 
the determination of the fine structure of absorption 
bands in the infra-red region. They have applied 
this technique to the measurement of the absorption 
spectra of the gases ammonia, phosphine, and arsine. 
The oscillation bands found for these gases show 
definite series relationships. The main sequence of 
bands obeys approximately the relation —but 
the Kratzer relationship, which applies to dipoles, 
does not hold here. In all three gases, the wave 
number of the fundamental is much lower than 
expected. The ratios of the wave nUmbors of corre¬ 
sponding bands for any two gases are constant, 
indicating that the unit mechanism which accompanies 
the absorption process is similar for the three gases 
investigated. The oscillation of the molecule becomes 
slower as the mass increases. Two other sequences 
of bands are present, there being a close resemblance 
between the bands for arsine and phosphine. In the 
ammonia spectrum, there is found a band at 10*55 m 
which is unique. From the fine structure of a number 
of these bands, the moments of inertia and the radii 
of gyration of the molecules have been calculated. 
There is a constant ratio between the radii of gyration 
and the half diameter of the mean collision area of 
these gases found by Rankin, the radii increasing 
with the mass of the molecule. The researches have 
brought to light new types of rotation-oscillation 
bands which are characterised by the presence of very 
pronounced maxima in the centre of each band, ft 
is not clear whether these maxima are due to zero 
branches of a hitherto unknown type or whether the 
bands are composite in character. A molecular model 
for ammonia, phosphine, and arsine is put forward 
tentatively. The experimental data are best inter¬ 
preted on the assumption of a tetrahedral model. 

The Quantitative Determination of Hemo¬ 
globin. —A large number of methods have been 
evolved for the quantitative determination of hromo* 
globin, but practically all of them suffer from the 
disadvantage that the final result depends upon the 
comparative judgment of tints between a standard 
and the sample solution by the naked eye. In a 
recent paper published by the Institute of Physical 
and Chemical Research, Tokyo, K. Uchiyama de¬ 
scribes how the silver iodido photoelectric cell may be 
utilised for the estimation of haemoglobin. Three 
methods of procedure are explained, and these were 
found to yield satisfactory results. In the same way, 
the concentration of the colouring matter in any 
solution absorbing light to which the cell is sensitive 
may be determined. 

Condition of Sparingly Soluble Substances in 
Gelatine. —Sparingly soluble substances, such as 
silver chloride or lead iodide, when formed in the 
presence of a gel, ore sometimes considered to exist 
m the supersaturated condition. Results obtained by 
A. C. Chatterji and N. R. Dhar have shown that this 
view is probably incorrect and that these substanoes 
ate mainly present in the colloidal state. This con¬ 
clusion is based on conductivity measurements, and 
further results to support it are published in the 
Journal of the Indian Chemical Society (vol. v. No. 2)'. 
Silver chloride was formed in gelatine solution by the 
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addition of equivalent quantities of silver nitrate and 
potassium chloride, and the results indicated that if 
the silver chloride were present in the ionic condition 
its conductivity should have been much greater than 
that actually found. Chatterji and Dhar also consider 
that results obtained by Bolam and Mackenzie (1926) 
with silver chromate and gelatine support the above 
conclusion. 

The Dielectric Polarisation of Liquids. —The 
calculation of the electric moments of molecules 
from dielectric constants is of considerable value in 
the elucidation of molecular structure, but this cal¬ 
culation cannot be applied in the case of molecules 
which are surrounded by strong fields of force, and 
in such cases it is necessary to use solutions in which 
the molecules with strong fields of force are sur¬ 
rounded by molecules with weak fields. An investiga¬ 
tion of the dielectric constants and densities of 
solutions of the chlorobenzenes in benzene and hexane 
is described by 0. P. Smyth, 8. O. Morgan, and 
J. C. Boyce in the Journal of the- American Chemical 
Society for June. A capacity bridge was used for 
the dielectric constant measurements. The results 
indicate that the molecules of the chlorobenzenes tend 
to orient themselves in such a way that neighbouring 
doublets oppose one another and thereby decrease 
the polarisation. This effect is most marked with 
molecules which have high electric moments, and 
increases with the concentration but decreases with 
rise in temperature. In a second paper in the same 
journal, Smyth and Morgan describe the results of the 
measurement of the dielectric constants of solutions 
of ethyl bromide, chloroform, and ohlorobcnzenc in 
hexane over the entire range of temperature and 
concentration within which the mixtures aro liquid. 
These data have been used to obtain approximate 
values for the polarisation due to shifts of atoms and 
groups within the molecule and also to obtain accurate 
values for the electric moments. The validity of the 
Debye equation for the variation of dielectric constants 
with temperature as applied to liquids at infinite 
dilution, was also verifiod. 

A New Type of Tungsten-Filament Lamp.— 
Attention is directed in the Chemiker-ZeUung for 
July 25 to a new German patented process for pro¬ 
ducing tungsten filaments for incandescent lamps, 
which are capable of producing much more intense 
illumination than has hitherto been possible. The 
process depends upon the formation of long single - 
crystals of the metal, which differ considerably in 
properties from the ordinary poly crystalline variety. 
They are not disintegrated at high temperatures like 
ordinary filaments and consequently they do not 
blacken the inner surface of the container. The 
preparation of such long or single crystals in the form 
of threads was described in 1926, and many attempts 
have been made to utilise this material in the form 
of coils for incandescent lamps. Hitherto these 
attempts have been unsuccessful, owing to the 
tendency of the bent single-crystal to revert to the 
polycrystal line condition during the burning of the 
lamp. This tendency, which appears to be due to 
the mechanical strain involved in wrapping or coiling 
the filament, hew apparently been successfully over¬ 
come at the Teohnisohe Hochschule in Dresden, and 
it has been found possible to construct 5 kilowatt and 
10 kilowatt lamps with an average intensity of 8000 
candle-power, although a maximum intensity of 
60,000 candle power is said to have boon attained,. 
The lamps have a life of 800 burning hours, and a. 
oompany has been formed in' Dresden for the purpose 
of manufacturing them. They are likely to replace 
arc-lights for many purposes in industry. 
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Regulations for International Radio Communication. 


r FHE regulations that were arrived at by the Inter- 
■*- national Radiotelegraphic Convention at Washing¬ 
ton in November 1927 have now been published by 
H.M. Stationery Office (price 2s. 6d.). It is satis¬ 
factory to find that the regulations, although naturally 
somewhat complicated, were signed by the eighty 
governments which took part in the convention. 
They start with the definition of what is meant by 
1 radiooleotric communication ’ or radio communica¬ 
tion. It includes the transmission of writing, signs, 
signals, facsimiles, and sounds of all lands by Hertzian 
waves. The International Bureau of the Telegraph 
Union is charged with the duty of collecting in¬ 
formation of all kinds in connexion with radio 
services and of doing work for the international radio 
services. 

Radio ‘ emissions 1 are divided into two classes, 
A and If, which consist of continuous waves and 
damped waves respectively. Claes A, continuous 
waves (C.W.), are further subdivided into A1—the 
unmodulated waves which can be varied by a tele¬ 
graphic key; >42, comprising the C.W. which are 
modulated at ordinary frequency and can be varied 
in a periodic manner at audible frequency; the 
final subdivision, AS, consists of C.W, waves modu¬ 
lated by speech and music. No new broadcasting 
station shall be authorised to work in the band of 
frequencies between 160 and 224 kilocycles (kc.), 
that is, between wave-lengths of 1875 and 1340 
metres. 

A full syllabus of the knowledge required by 
radio-telephone operators before they are granted 
the necessary certificate is given. The distress call 
has absolute priority over all other signals, and all 
transmissions which might interfere with it must 
immediately cease. This rule also applies to a radio¬ 


telephone distress call which consists merely of the 
spoken expression 1 mayday,' which corresponds 
apparently with the French pronunciation of mraider , 
In order to increase the safety of life in ships and 
aircraft, all stations in the mobile maritime service 
must watch for the distress wave 500 kc, (600 m.) 
from the 15th to the 18th minute and from the 45th 
to 48th minute after every hour, Greenwich mean 
time. 

For mobile stations the use of damped waves is 
restricted to eight frequencies lying between 376 kc. 
and 1364 ko. (800 m, and 220 in.), but the use of one 
of these types, 665 kc. (450 m.) is forbidden in all 
regions where it interferes with broadcasting. The 
term radio beacon (radiophare) is confined to those 
stations the emissions from which enable the receiving 
station to determine its bearing, A direction-finding 
(radiogononiometric) station means one providod with 
special apparatus to determine the direction of the 
emissions from other stations. Thq words ‘ phare ' 
and ‘ gonio ’ are always shown after the name of 
radio beacon and direction-finding stations respect¬ 
ively. It is to bo noticed that administrations which 
have organised a radio boacon service accept no 
retmonsibility for errors due to utilising it. 

In an appendix, international radiotolcphonio pro¬ 
cedure is described. The formula) for calling and 
cutting off are given in French or English and are very 
familiar to many amateurs. In French, if A is calling 
7?, he says, ‘Alio If, aho If, A appelle, A appelle, 
Message pour vous. Message pour vous, over,’ The 
‘over’ seems to be English. In breaking off the 
communication, A replies, ‘Alio B, A respond, exact, 
exact, coupant.’ * Coupant' means switching off. For 
land stations the geographical names are employed, 
but for mobile stations the radio call signs are used. 


The Management of Small Woodland Areas. 


TN matters pertaining to forestry, both the preser- 
* vation of existing woodlands and reafforestation, 
the various States comprised in the United.States of 
America hold varying positions and outlooks. Some 
are unquestionably facing the question in the spirit 
which its undoubted economic importance to the 
nation and to the individual States requires. The 
State of Illinois affords a striking illustration. A 
recent Bulletin (vol. 17, article 2, 1927) issued by 
the State Department of Registration and Educa¬ 
tion, Division of Natural History Survey, is entitled 
“ A Manual of Woodlot Management,” by 0. J. 
Telford. This manual is addressed to those landowners 
who have wood lots (i.e. woodland areas) or idle land. 
” It is assumed,” says the author, “ that they appreci¬ 
ate the intangible benefits accruing from the woodlot 
as a refuge for wild life, as a local modifier of dry and 
cold winds, as a protection to the sources of local water 
supply, as a means of enhancing the beauty of the 
landscape, and as a place for recreation ; and that 
they also appreciate the service to the nation rendered 
by productive forests.” These are large assumptions 
upon which to base a manual of forestry, and the past 
history of most countries has shown but too often 
that, taken collectively, such an assumption has not 
been borne out by the reality. Tins being said, it 
will not he the author’s fault if the landowners of 
Illinois do not realise some of the benefits which the 
application of the recommendations of this manual 
place it within their power to achieve. 

Briefly, Mr. Telfora commences by defining the true 
forest lands in the State, outlines the methods for the 
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proper management of the woodlot, and gives the 
general returns to be anticipated from the managed 
production of wood. The point kept in view in his 
treatment of the subject is the growing of a wood 
crop for the production of revenue. In part the 
manual is a simple text-book on sylviculture, but the 
author goes further afield and discusses the methods 
adapted to the growing of timber in this particular 
State under different conditions of site and market, 
and the methods of measuring and marketing the 
products. Space precludes the possibility of deeding 
at any length with this little book, but attention may 
be directed to one or two aspects. The first is that 
the author confines himself entirely to the State of 
Illinois itself: the different soils, types of existing 
forest, the species occupying different areas, and those 
most suitable for replanting felled areas or blanks in 
existing woods or afforesting waste lands, and so forth. 
In other words, the work is a practical effort at pro¬ 
viding the owner of woodlands or waste lands with 
the information necessary to improve their condition 
or plant them up, estimates of values and markets 
for different classes of materials being based on the 
existing and prospective demands within the State. 
Herein lies the value of the manual. 

The author’s recommendations are further assisted 
by the offer of the State Natural History Survey to 
help woodland owners with practical advice from the 
State officers as regards management. In this con¬ 
nexion the aims pursued by the Natural History 
Survey are given (m Appendix F) as follows i (a) To 
take account of the value of woodlands, existing or 
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proposed* for recreational rises, not only by the in¬ 
habitants of the larger oities of the State, but also by 
the country people and the inhabitants of the smaller 
towns whose home surroundings are often oppressively 
monotonous; (6) to consider the uses of forests as 
preserves of the primitive life of the State, of great 
interest and value to the student of science and his 


teacher and to the lovers of wild life; (c) to co-ordinate 
the forest policy of the State with the movement for 
the establishment of a system of State parks. 

A study of this manual and the appendices may be 
recommended to all interested in the progress of 
afforestation in Britain and in the development of a 
forest policy on sound linos. 


Mountain-Building: Movements and the Genesis of Petroleum. 


By Henry B, Milner, 


r pHE influence of mountain-building movements on 
oil' migration and accumulation has long been 
recognised, and is so plainly manifest in different 
petroliferous provinces all over the world, that it has 
become one of the least controverted theories in the 
general hypothesis of oil occurrence. In the past 
aeoade, the teachings of the Alpine school in Europe 
have especially helped to clarify this relationship, and 
developments in the oilfields of Galicia, Rumania, 
Iraq, Persia, Burma (to cite only a few) are con¬ 
stantly impressing us with its significance. 

Ati unorthodox, and to some extent novel, aspect 
of the matter is viewed by Mr. John L. Rich in a 
paper entitled “ Generation of Oil by Geologic Dis¬ 
tillation during Mountain-Building,” 1 in which he 
follows more or less similar ideas put forward by 
Bailey Willis some years ago. He starts off with the 
fact' that in regions of intense mountain-building 
movements, carbonaceous shales are seen to have lost 
their * kerogen 1 or oil mother-substance, such hydro¬ 
carbon, however, being present in equivalent rocks 
without the metamorphic zone. The destiny of this 
‘ lost * petroleum is traced in aooonlance with the 
latest theories of orogenesis, though not entirely by 
stages usually recognised in this particular natural 
history. 

Rich defines at the outset his goosyncline, with its 
accumulation of thick sories of bituminous sediments 
under deposition (conventionally) in a sinking basin. 
The next phase is mainly orogenic, concerned with 
the piling up of thrust-sheets over (the italics are 
mine) the geosynclinal sediments, this accompanied 
by a kind of synclinorial folding of the sediments 
beneath the nappes, further by the inevitable iso- 

1 Bull . Amer . A ft sac . Petroleum ( Jeoioyistfi , voL 4 f pp. 1139-1149; 
1927. 


static sinking. During this stage oil is generated by 
heat and dynamic movements, apparently beneath 
the nappe zones, the environment simulating that of 
a " giant high-pressure cracking still.” There follow 
successively peneplanation and further unwurping of 
a regional character, and finally the delineation of 
three distinct zones. Zone 1 is the zone of distillation, 
i.e. intense dynamic metamorphism, whore the bitu¬ 
minous rocks have suffered devolatilisation, carbon 
ratios are liigh, and possibly only small quantities of 
gas remain. Zone 2 is tho zono of partial distillation, 
and what Mr. Rich calls in #itu accumulation. In this 
zono tho rocks are partly devolatiiised, carbon ratios 
are medium, and oil is plentiful. In Zone 3 the un¬ 
altered rocks occur, and the influence of active dynamic 
distillation has not been folt; consequently carbon 
ratios are low, oil is scarce, and what there ih of it 
has probably migrated either during orogenic move¬ 
ment or afterwards in response to hydraulic factors. 

Thus it will be gathered that the author arrives at 
the explanation of this type of oil-pool in a somewhat 
different manner from that often given ; also, he 
ascribes considerable importance to the up warp phase, 
when rocks formerly subjected to distillation are 
exposed to inflow and artesian circulation of meteoric 
waters, causing extensive secondary migration of the 
oil. This putting of * the cart before the horse ' is 
probably the most contentious part of the theory. 
On tho other hand, if there is anything in the hypo¬ 
thesis, then contiguous deposits to areas of car¬ 
bonaceous shale occurrences, given the requisite evi¬ 
dence of earth-movomont on a large scale, should be 
worth inspection for oil, undoubtedly an invigorating 
prospect. Tho author cites the Okl ahoma-Kansas - 
Missouri-Iowa region as his oxamplo ; possibly the 
reader may call to mind another. 


Herring Food. 


. P. JESPERSEN, in an important memoir, gives 
a detailed account of the food of the herring in 
Danish waters ( u Investigations of the food of the 
Herring in Danish Waters,” Meddelduer fra Kom- 
missionenfor Havunderwgdscr. Serie: Planton. Bind 
2, No. 2, 1928. Copenhagen). This was undertaken 
at the instigation of the International Council for the 
Investigation of the Sea* and is part of a general 
scheme for working out the biology of the herring in 
different countries of Northern Europe. 

The research is based on the examination of the 
stomach and intestine contents of a large number of 
Ashes at different stages of development, with special 
reference to the diet during growth from larva to 
adult, noting variations in the nature and quantity of 
the food in different waters and at different seasons. 
More than 7000 fishes were examined* nearly 3000 of 
which were young stages between 4 mm. anti 50 mm, 
in length* the remainder being adolescent and adult. 

The results of the examination of the larval and 
young stages agree with former observers. It is found 
that those retaining the yolk are able to feed* although 
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there is less food (oliiefly green remains) insido them, 
in proportion to their size, than in the post-larv®. 
After the absorption of the yolk sac much more food is 
taken, the size and amount of food increasing with tho 
size of tho fish. Phytoplankton and very small 
zooplankton is found in the smallest fishes, larger 
copepods and other small planktonic animals in those 
of larger size, Copepods predominate, especially 
Temora longicornift anti, next in importance, P^ewtic- 
calanus and Paracalanus . The y oimg herring 0-17 cm. 
in length, feed largely at all seasons, chiefly on cope- 
pods, but also at times on cladocerans, polychastes* 
Sagitla, and appendicularians. The adult herring 
17-30 cm, in length, feeds mainly on Crustacea, but 
there is a considerable variation in its food according 
to season and locality. In the breeding season 
herring eggs are often eaten. In most localities, as 
has been shown by previous workers, spawning 
herring as a rule do not eat, although occasionally one 
finds full herring and those actually spawning with a 
large amount of food inside.' Here they have been 
found to contain a considerable quantity of food* 
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especially the mature spawning herring. The young 
herring eat more than the adults ; the relative number 
eating is greater and also the average number of 
organisms eaten per herring. The food varies in the 
herring from the four localities investigated. It is 
striking that no euphausiida, important as herring food 
elsewhere, find a place amongst the food of the Danish 
herring. 

The whole work shows clearly that different food is 
eaten in different localities and different seasons, that 
different-sized herrings eat different sorts of food, and 
that adolescent herrings eat more than tho adults. 
Also that copepoda as a whole are the most important 
organisms in the food of tho herring from Danish 
waters. 

This memoir embodies a very large amount of work 
clearly stated, and is a most valuable addition to the 
literature rapidly accumulating on the biology of the 
herring. 


Genetics of ‘ Bar-eye' in Drosophila . 

rpHE allelomorphic series (if mutations in Drosophila 
known as bar-eye and ultra-bar have been much 
investigated owing to their variability in the number of 
oirnnatidia present. It has been shown, for example, 
that increasing temperature (15° C. to 31° C.) causes a 
decrease in the number of facets which is of an ex¬ 
ponential or linear order ; and that this rate of decrease 
is more rapid in bar than in full eye, and most rapid of 
all in ultra-bar. Flies which are heterozygous for any 
of those genes are intermediate in mean facet number 
between the corresponding homozygous parents de¬ 
veloped at the same temperature ; but they approach 
more nearly to one parental condition than to the 
other, so that one of the conditions may be considered 
dominant. Near 27° C. is a critical temperature at 
which change of dominance takes place. Others have 
shown that at or near this temperature, growth and 
rate of' development both cease to be accelerated. 
A rise in the frequency of crossing-over in the second 
chromosome has also been shown to take place at 
about this temperature, as well as the maximum 
amount of muscular contraction from a certain 
stimulus. 

Theso results indicate that some genera! proto¬ 
plasmic reaction is involved. More recently, Mr. A. H. 
Horsh {Jour. Exptl . ZooL, vol. 47, No. 2) has shown 
that in crosses of tho bar series the Mendelian domi¬ 
nance differs in the reciprocal crosses as well as wit la 
tho temperature at which the larvaa were reared, 27° C. 
being a critical point. He concludes that tho cyto¬ 
plasm of the egg plays some part in determining the 
size of the eye. Unlike reciprocal hybrids have long 
been familiar in (Enothera , but very few oases have 
been described in animals. It is suggested that 
characters in general may form a series with a few at 
one end determined solely by tho cytoplasm, many 
at the other end determined wholly by the nuolei, 
and some between, such as the bar series, deter¬ 
mined partly by both. 

In another paper (Jour. Exptl . ZooL, vol. 50, No. 2) 
Mr. Hersh has analysed further the bar series. Zeleny 
showed that the compound eyes of such flies have a 
dorsal and a ventral lobe, winch also shows in flies 
with full oval but mosaic eyes. Such bilobing is 
common in Diptora and occurs in other insects. 
Mr. Hersh shows that in the bar series, with increasing 
temperature, the number of facets in the vetitral lobe 
decreases faster than in the dorsal lobe, and suggosts 
that the optic stalk forms the line of separation between 
the two lobes. It is concluded that the genes of the 
bar eye series produce their effects by altering the 
distribution of growth in the developing organism. 
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University and Educational Intelligence. 

London. —The Connaught Hall of Residence (14 
Bedford Place, W.C.l), reoently presented to the 
University by His Royal Highness the Duke of Con¬ 
naught, will be ready for students of any of the 
colleges and ‘ schools * of the University at the open¬ 
ing of the session in Ootober. 


The University College of Wales, Aberystwyth, lias 
established a Travelling Scholarship Fund which is 
used for the purpose of enabling members of the staff 
and students to visit foreign countries for the purpose 
of extending their studies. The grants made are 
quite small, generally £10, but are, the Council reports, 
greatly appreciated. Last year seven members of 
the staff, three past students, and forty students 
received such grants. 

“ Accredited Higher Institutions,” a pamphlet 
issued as Bulletin , 1927, No. 41, by the United States 
Bureau of Education, shows that in the absence of 
any central controlling authority a fairly complete 
system for standardising educational institutions has 
been evolved by voluntary associations. It gives 
lists of institutions of higher education accepted by 
certain national and regional associations as meeting 
their standard requirements. Most of these require¬ 
ments are set out in full, as are also the college, 
junior-college, and teacher-training college standards 
of the American Council on Education, which took 
the initiative in formulating standards for general 
adoption in accrediting institutions, but is not itself 
an accrediting agency. The other associations are : 
the Association of American Universities, five regional 
(Middle, Southern, North Central, North-Western, 
and New England) Associations of Colleges and 
Secondary Schools, the American Associations of 
Junior Colleges and of Teacher-Training Colleges, 
and a number of professional associations. Of 
fully accredited professional schools there are 71 
medical, 26 dental, 53 pharmacy, 65 law, and 16 
librarians!! ip. 

The Council of the City and Guilds of London 
Institute has recently issued a report for 1927—the 
forty-eighth annual report since its incorporation. 
Of its three departments, namely, the City and 
■Guilds (Engineering) College at South Kensington, the 
City and Guilds South London Technical Art School, 
and the Department of Technology, the first, which 
is the largest of the three colleges constituting the 
Imperial College of Science and Technology, was 
attended during the year by 506 students. Notwith¬ 
standing the continued depression of the engineering 
nidus tries, the number of entries to the college is 
maintained, thanks to anticipations of a growing 
demand in the near future for electrical engineers. 
Of the 188 candidates for admission, 34 (more than 
twice as many as in the preceding year) came from 
schools outside Great Britain : 23 were from India. 
A very large proportion of the students, nearly 40 per 
cent* were scholarship holders, the total sum awarded 
by external authorities to students during the session 
being £16,346. Post-graduation classes in electrical 
engineering, the value of whioh has been recognised by 
industrial firmB, increased notably, and 14 students 
were awarded the post-graduation diploma of the 
Imperial College. Since the formation of the Imperial 
College Appointments Board, 728 engineering students 
have been registered, of whom, so far as w known, 
only 17 are unemployed. 
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Calendar of Customs and Festivals. 

September 16. 

The Sakaia, —The ancient Persians celebrated a 
festival called by Greek writers ri ScUata, the Sakaia, 
attributing to it a Scythian origin. Varying accounts 
are given of how it arose. It seems possible that 
it was of Babylonian origin. The festival of the 
Sakaia at Babylon, according to Atheneeus, took 
place on the sixteenth day of the month correspond¬ 
ing to the Attic Boedromion (September). At this 
festival, Athenseus says, the masters were ordered 
about by the slaves, one of whom governed the house, 
and was clothed like a king. In the Persian festival 
a condemned criminal was clothed like a king and 
allowed to rule the land, drink and misconduct him¬ 
self with the king’s wives ; but afterwards he was 
taken away, scourged and hanged. In the spring 
festival at Babylon the king’s insignia were taken 
from him, his ears were pulled and hie cheek 
smitten. 

The Abbot’s - Bromley (Staffordshire ) Horn 
Dance. —This dance takes place on the Monday 
following the first Sunday after Sept. 14. It is still 
recognised as a solemn ceremonial and is danced in 
all seriousness, although a certain amount of 'licence 
is allowed the buffoon. The accessories, the reindeer 
horns, the ladlo, and the bow and arrow, hang all the 
year round in the church, and the dance starts in 
the morning from the church after receiving the 
benediction of the vicar. The dancers are twelve 
in number, one being a boy who carries the bow 
and arrow. There are two musicians, a fool, a 
hobby-horse, a Maid Marian with the ladle, and six 
dancers who hold the horns on their heads as they 
dance. 

This dance has an unbroken tradition of four 
hundred years, but is of course much older, arid, so 
far as appearances go, might well be descended from 
the horned dancer painted in paleolithic times on 
the walls, of the cavern of Las Trois Fr&res at Ari6ge 
in the south of France. It is clearly closely related 
to the bear and other mimetic animal dances of the 
tribes of north-eastern Asia and North America. 
During the day the dancers cover a circuit of about 
fifteen miles, dancing at each house they visit, and 
finish up by dancing up the village street, while every¬ 
one watches from the house door to share in the good 
luck. Whether the dance is propitiatory, sacrificial, 
or a piece of sympathetic magic, is obscure. The 
circuit over which it is danced shows that it is intended 
to secure communal good luck. It is obviously a 
hunter’s mimetic ritual, and is probably the most 
primitive of the survivals in Groat Britain. 

September 18. 

St, Ferriool, a.d. 304, saint and martyr: a 
Roman tribune at Vienne who became a Christian. 
On refusing to sacrifice according to pagan rites, 
he was imprisoned. On the third day his chains fell 
from him and he escaped. He swam across the Rhdne, 
but was captured and beheaded. 

It was customary for the anniversary of this saint 
to be celebrated with great pomp at Marseilles. 
Triumphal arches were erected and the whole town 
and the ships in the harbour decorated with flags. 
Gardeners and butchers took a prominent part in the 
prooession which took place, proceeding to various 
altars and resting places which were decorated with 
flowers. The gardeners carried wax tapers, green 
boughs, flowers, and banners. The butchers wore 
long cloaks, bonnets of sixteenth century type, and 
bore cleavers. They led a fat ox decked with garlands 
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and covered with a carpet on which sat a child as 
John the Baptist. The ox was led about for a week 
before the festival, bringing good luck to houses at 
which it left a trace of its visit. It was killed the 
day after the feast. Young girls representing nuns, 
saints, and the Magdalen, and boys dressed up as 
saints and priests, took part in the procession. The 
streets were strewn with flowers, whioj) were also 
scattered on the bystanders. The procession pro¬ 
ceeded to the port where all the ships were manned, 
and a special service of benediction took place. 

September 2X. 

St. Matthew’s Day. —The Lord Mayor of London 
makes the annual presentation of a guinea to the 
two senior Grecians of Christ’s Hospital, more 
| familiarly known as the Blue Coat School. From an 
! account given in the journal of Richard Hoare, 
Sheriff 1740-41, it would appear that the governors 
of the other hospitals throughout the city also 
attended on this occasion in the hall of Christ’s 
Hospital, and after the service, speeches from the 
boys in commemoration of their founders, and the 
presentation of guineas by the Lord Mayor, and half- 
guineas by the Sheriff, an inquisition into the manage¬ 
ment of the hospitals by their respective governors 
was held, the City Marshal giving evidence. While 
this was taking place, the beadles of each laid their 
staves on the floor and took them up only when the 
Lord Mayor had declared himself satisfied. 

September 22. 

At Beddinton a custom was observed of conveying 
in procession through the village a rabbit decorated 
with scarlet ribbons, while a hymn in honour of St. 
Agatha was sung—a ceremony traditionally dating 
from the first crusade. All men and young women 
who met the procession extended their first two fingers 
—a gesture familiar as a protection against the evil 
eye—and said : 

“ Gustin, Gustin lacks a bier. 

Maidens, maidens bring him here,” 

Harvest.— Water charms are sometimes found in 
connexion with the harvest home. In Hertfordshire 
the farmer drove the last load to the bam at full speed, 
while the people he passed pursued with bowls of 
water which they tried to throw on his cart. In the 
same county a scramble followed the making of the 
‘ dolly,* and either the leader or the man who secured 
it in the scramble ran with it to the farmhouse and 
tried to get in without being drenched by the maid 
who stood ready to receive him with a bucket of 
water at the farmhouse door. 

It was a common custom to appoint a leader of 
the reapers, the ‘ Lord of the Harvest,’ who led in all 
the operations and in the ceremonial performances. 
In the Norfolk harvest homo, previously quoted, there 
was also a second known as his 1 Lady ' who performed 
certain functions with him at the harvest supper, 
soliciting largoss from the farmor’s guests in disguise. 
It may be noted that in Bedfordshire the * dolly * took 
the name of ‘ Jack and Jill,’ A female character 
appeared at a later stage in the Norfolk supper, when 
one of the characters, donning female attire, was 
attacked by violent toothache, for which the doctor 
was summoned. He appeared riding on another as 
his horse, and .the tooth, a piece of tobacco pipe, was 
extracted by a pair of tongs, which caused so much 
pain that the ‘ lady ’ fainted—a piece of buffoonery 
which, like the mumming plays, may hide something 
of more serious import, andibe a faint remembrance 
of the human sacrifices of more primitive harvest 
customs. 
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Societies and Academies. 

London. 

Institute of Metals (Annual Autumn Meeting, Liver¬ 
pool), Sept. 5.—R. May : Eighth report to the Cor¬ 
rosion Research Committee. Further investigations of 
‘ impingement attack 1 were undertaken to interpret 
the results of certain tests on condenser tubes, and, in 
particular, to explain the relationship which appeared 
to exist between the effects of intermittent cavita¬ 
tion in the water and the effects of air-bubble im¬ 
pingement. The behaviour of protective films under 
various conditions of impingement has been studied 
by measurements of the 1 film potential.’ When 
there is no intermittent cavitation, ‘ impingement 
attack ’ can still take place as a result of air-bubble 
impingement, and it is concluded that there are two 
separate main causes of ‘ impingement attack,’ 
namely, intermittent cavitation as shown by Sir 
Charles Parsons, and air-bubble 4 impingement ’ as 
shown by Dr. Bengough, R. Pirrot, and the author. 
Both depend on the occurrence of rotating motions 
of the water.“Ulick R. Evans : Corrosion at dis¬ 
continuities in metallic protective coatings. The 
cracks produced by bending are more dangerous than 
uniformly distributed pores. If the coating metal is 
cathodic to steel, the steel is corroded ; copper under 
some conditions causes marked acceleration of the 
corrosion of steel at exposed places, nickel being less 
dangerous. If the eoating metal is anodic to steel, 
the coating suffers corrosion preferentially, the steel 
thereby receiving protection ; thus steel coated with 
zinc usually suffers no corrosion even at cracks until 
the 2 inc becomes exhausted. Steel thickly covered 
with zinc usually fares better than thinly covered 
steel, notwithstanding the greater tendency to crack¬ 
ing ; old galvanised sheet carried more zinc than the 
modem material and generally lasted longer. Coatings 
of aluminium or zinc-iron alloys are theinsolves less 
attacked than coatings of free zinc, but for that very 
reason they afford less sacrificial protection to the 
underlying steel in certain waters. Zinc itself is 
rather rapidly attacked when partially immersed in 
a chloride solution, but alternate salt-spraying and 
drying buildH up a protective film.—A. G. C. Gwyer, 
H. W. L. Phillips, and Miss L. Mann : The constitution 
of the alloys of aluminium with copper, silicon, and 
iron. The ternary systems aluminium-copper-silicon 
and aluminium-copper-iron are considered. The 
former of those is euteotiferous, with a ternary 
eutectic of CuA 1 2 . aluminium and silicon, containing 
26 per cent, of copper, 6*5 por cent, of silicon, ana 
freezing at 525° 0. The aluminium-copper-iron 
system is rather more complex ; a peritectic roaction 
ocours at 590° C. between FeAI 8 and liquid resulting 
in the formation of a constituent isomorphous with 
‘ X ’ ; the latter forms a ternary eutectic with CuAl g 
and aluminium, containing 32*5 per cent of copper, 
0*3 per cent of iron, and freezing at 542° C, A 
quaternary eutectic occurs at 26 per cent copper, 
6*5 per cent silicon, 0*6 per cent iron, freezing at 
520° C\, the constituents being aluminium, CuAL, 

‘ X,,’ and silicon. The paper deals exclusively with 
metastablo conditions.—C. J. Smithells, S. V. Williams, 
anti J. W. Avery : Laboratory experiments on high- 
toinperature resistance alloys. A series of nickel- 
chromium alloys containing from 10 to 60 per cent 
of chromium, and a few ternary alloys containing 
tungsten and molybdenum, have been made from 
specially pure materials melted in hydrogen. For 
the binary alloys resistance to oxidation increases 
with increase in chromium content up to 30 per oent. 
With more than 40 per cent of chromium, a second 
phase appears and resistance to oxidation falls, Ter- 
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nary alloys containing only 10 per oent of chromium 
show low resistance, while those containing 20 per 
cent of chromium show high resistance to oxidation. 
For high resistance to oxidation the oxide layer must 
contain at least 50 per oent of ohromic oxide. The 
composition of the oxide layer is determined by, but 
is not generally the same as, the composition of the 
alloy. For the binary alloys resistance to sag at 
high temperatures decreases with increase in chromium 
content. The ternary alloys sag more than the binary 
alloys having a similar nickel content. Small amounts 
of impurities lower both the resistance to oxidation 
and sag.—W. R. D. Jones : The copper-magnesium 
alloys, Part 3. Notched-bar impact tests on forged 
and heat-treated copper-magnesium alloys are dis¬ 
cussed. There is no advantage in adding more than 
about 2 per oent of copper to magnesium ; alloys 
containing more than 5 per cent are brittle. Hie 
embrittling effect is decreased as the temperature 
rises. On exposure to cold, the toughness of these 
alloys has been decreased. Forging breaks'dowrrthe 
eutectic network, improving the mechanical pro¬ 
perties. Heat-treatment increases slightly the size of 
the globules of Mg s Cu and the crystal grains, which 
are rendered equiaxed and more regular in size.— 
J. E. Malam : Hie Rockwell hardness test. The 
Rockwell ball test in its present form yields so-called 
‘ hardness numbers * which are quantitatively mis¬ 
leading. Unscientific results are also obtained owing 
to the arbitrary numbering of the scleroscope scale. 
The whole subject of hardness testing should be 
examined by a representative committee. 

Sept. 6. - R. Genders, R. C. Reader, and V, T. S. 
Foster : Die-casting of copper-rich alloys. Examina¬ 
tion in the form of chill-cast bars ana die-cast test- 
pieces lias indicated that a variety of such alloys 
exists, suitable for die-casting and offering mechanical 
properties to meet varying requirements. The 
aluminium brasses have a wide range of properties, 
high proof stress, slow rate of attack on mould and 
core materials, and are cheap. Mould and core 
materials were tosted by immersion in molten alloys ; 
high-carbon steel and special steels of the heat- 
resisting type showed little deterioration, while low- 
earbon steel and engineering steels were rapidly 
attacked. The behaviour of cast iron in molten 
aluminium-bronze is largely influenced by the phos¬ 
phorus content of the iron.—S. L. Archbutt, J. D, 
Grogan, and J. W. Jenkin : Properties and production 
of aluminium die-castings. Five alloys have been 
employed : namely, 4 per cent copper, 8 per cent 
copper, 12 per cent silicon, 4 per cent copper and 3 per 
cent silicon, and F-alloy. Satisfactory castings were 
produced in the tubular form from alt the alloys 
studied. With the test-piece form, castings of satis¬ 
factory mechanical strength were obtained in F-alloy, 
12 per cent silicon, and 3 per oent copper, 4 per cent 
silicon, but less satisfactory results were obtained 
with the binary copper-aluminium alloys owing to 
hot-shortness, In the investigation into hot-shortness 
the same five alloys have been studied together with 
L 5 alloy (copper 2-6-3-0, zinc 12-5-14-0 per cent). 
Hot-shortness is only exhibited at temperatures close 
to the temperature of commencement of melting; the 
range over which the rapid fall in impact strength takes 
place varies from 5° C. with the 12 per oent silicon 
alloy to 45° C. with L 5.— T, F. Russell, W. E. Good¬ 
rich, W. Cross, and (in part) N. P. Allen ; Die-casting 
alloys of low melting point. Sixteen zinc-base alloys, 
having either copper and tin, or oopper and aluminium, 
and—-in some cases—with further additions of either 
nickel, cadmium, lead, or magnesium, have , been 
examined. The copper-aluminium-zinc alloys are 
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proximately twice as strong as the copper-tin-zinc 
r * Mm For any one alloy, the casting conditions— 
■ — reaeojoable limits—have only a small effect 

on the tensile strength when oompared with the 
mfluetnoeof the form of the test-piece, and of non- 
axial loading. The effects on the strength and on 
the permanency of dimensions, after atmospheric 
ageing, have been investigated, and tests of the so 
called 4 accelerated ageing ’ type have been made. 
The 4 accelerated ageing * consists in subjecting the 
eaetings to the action of hot air, hot air saturated with 
moisture, and to steam at 100° C. Within the limits 
of the compositions examined, the effect of the 
chemical composition on the rate of growth is in¬ 
significant when compared with the effect of the form 
and mechanical condition of the actual casting.— 
C. S. Smith; The a-phase boundary of the copper- 
silicon system. The a-phase boundary has been 
redetermined by annealing and quenching experi¬ 
ments. The solubility reaches its maximum value, 
fi*7 per cent silicon, between 721° and 782° C. At 
852° C. —the temperature of the peritectic horizontal 
—the solubility is 5*25 per cent, while at 400° C. it 
is only 4*1 per cent silicon - C, H. M. Jenkins : 
The strength of a cadmium-zinc and of a tin-lead 
alloy solder. Although a general similarity in type 
between the two materials was found, the cadmium- 
zino alloy shows markedly higher values under the 
various tests. The tensile strength of the cadmium- 
zinc-alloy as ordinarily determined is approximately 
four times that of the tin-lead solder, but under 
prolonged stress tests the values obtained are ap¬ 
proximately six times as great. At 120° C. both 
materials show a diminished resistance to prolonged 
stress, the numerical values falling to less than one- 
tenth of those observed at room temperatures.— 
G. B. Brook and H. J. Simcox : Note on practical 
pyrometry. An instrument lias been designed which 
eliminates stray currents and magnetic fields of great 
intensity and is accurate even when placed in the 
field surrounding a conductor carrying as much as 
20,000 amp.—F. Hargreaves and R. J. Hills ; Work- 
softening of eutectic alloys.—The micrographio 
ohanges on working and annealing the lead-tin eutectic 
afford an explanation of the existence of the critical 
amount of work observed at about 30 per cent 
reduction. A recrystallised sample of eutectic softens 
when the amount of work exceeds about 20 per cent, 
showing that softening is not a peculiarity of the 
eutectic structure but is due to the presence of two 
phases, Experiments on 0-5 and 15 per cent lead- 
tin alloys are described ; the latter behaves very 
similarly to the eutectic, whilst the former may be 
rendered softer than the cast sample by working,— 
William Hume-Rothery : Methods for the thermal 
and microscopic investigation of alloys of reactive 
metals. Methods and materials are discussed. The 
mttthod, introduced by the early German workers, 
m which the composition of a phase is deduced from 
the doratiem of the arrests of the cooling curves, 
Whilst difficult to carry out, is sound in the case of 
simplr eutectic arrests where no solid solutions are 
formed ; but in the case of peritectic reactions, or 
Where solid solutions are present, the method is by 
its very nature unsound at all except very high 
temperatures.—D. R. Tullis : Note on the treatment 
$* Wttminium and aluminium alloys with chlorine. 
Most aluminium alloys contain dissolved gases ; the 
floetfeods devised for their removal are : The slow 
solidification method, the inert gas method, the 
•ctive gas method. Chlorine -has been used as a 
ineatoB of removing dissolved gases and comparison 
jweni between the slow solidification and the 
chloric* methods. 
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pAttlS. 

Academy of Sciences, July 30.-- Charles Moureu, 
Charles Dufraisse, and Antoine Wlllemart : Researches 
on rubrene. Coloured hydrocarbons of the rubreno 
family. Two new hydrocarbons analogous with rubrene 
have been prepared, dimethylrubrene and dibenzo- 
rubrene.— Gabriel Bertrand and Mine. M* Rosenblatt : 
Potassium and sodium in marine algse. The statement, 
due to Boussingault, that potassium is not present 
in Fucua, is shown' to be inacourate. Marine algae 
are unequally sensitive to the action of distilled water : 
some, like Pdvetia canaliculate, , retain their alkalis 
practically unchanged after repeated washing with 
distilled water, while others, such as Fadina pavowia, 
lose their alkali salts rapidly under the same treat¬ 
ment.^— V. Grignard and J. Doeuvre : The constitution 
of citronellol and of rhodinol. — Alex. Froda : Some 
descriptive properties of functions of real variables. 

— S. Saks : A theorem of M. Montel.— D. Lagrange 
and D, Rosenthal : The influence of the form of the 
ends of the elements of certain soldered joints on the 
value of the breaking load and on the deformation. 
—A. Dan j on : The curve of light and elements of 
the photometric double star /3-Lyrce. The mean 
curve of light (diagram given) is symmetrical, except 
in the immediate neighbourhood of the principal 
minimum.— A. Gougenheim : The use of the prism 
astrolabe for the study of the variations of latitude. 

- Louis Kahn: The astronomical determination of 
a point with the aid of a conformal map, utilisable 
as an orthodromic map.— -Jean Cichochi : The con¬ 
ductivity of pulverised salts.— Henri Muraour : The 
relation between the temperature of explosion of a 
powder and its velocity of combustion. Ex{>eriment8 
weie carried out with explosive composed of equal 
weights of gun cotton and nitroglycerol, mixed with 
varying quantities of centralite (symmetrical diethyl- 
diphenyluroa), in such a manner as to vary the ex¬ 
plosion temperature between wide limits. It was 
found that the logarithm of the combustion velocity 
was a linear function of the explosion temperature. 
— A. Sanfourche and L. Rondier : Sulphonitrous and 
sulphorutric mixtures.—G. Valensi : The dissociation 
of chromium nitride. The nitride, of composition 
CrN approximately, was prepared by heating pyro¬ 
phoric chromium with pure nitrogen at 800° C. The 
curves of dissociation of this substance for tempera¬ 
tures between 810° C. and 1000° C. are given.— Mile. 
Choucroun : Rule relating to the diffusion of electro¬ 
lytes in charged jellies.— Jean Cournot : Some 
cementations ot steels by special alloys with a man¬ 
ganese base.— Paul Dutoit and Armand Schnorf : 
Calcium nitride. Studies on the various factors 
affecting the rate of combination of nitrogen with 
calcium, including the state of division of the metal, 
the catalytic effects of traces of impurities, and the 
effect of temperature.— Ch. Mauguin : The X-rays 
do not always give the true network of crystals. 
Examples drawn from the study of micas.— Jacques 
de Lapparent and Ernest Stempfel : Dehydrated 
gibbsite. Crystallised aluminium hydroxide on de¬ 
hydration by heating does not leave an amorphous 
residue.—G. Nadson and N. Krassilnlkov ; A new 
genus of Endomyoetaoese: OuUHermondella .— H. Colin 
and R. Franquet ; The genesis of starch in the bean. 
—L. H, Dejust, Mile. Van Stolk, and E. Dureuil : The 
presence of ergosterol in human blood. The mixture 
of cholesterol and ergosterol was extracted from blood 
serum by suitable solvents and the presence of the latter 
demonstrated by means of its absorption spectrum. 
— Swigel Posternak and Theodore Poaternak : The 
lability of the chains of serin-phosphoric acids and 
a general reaction for tyrines.— A. Magnan and 
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A. Sainte-L Ague: A method of morphometry of 
fishes.— A. Sartory, R. Ssrtory, 'Marcel Meyer, and 
Jacques Meyer : Study of a new case of osseous 
mycosis. 

Geneva. 

Society of Physics and Natural History, June 7.— 
M. Minod : A new stand for drawing in a camera clara. 
The author describes an apparatus based on the 
principle of the camera ciara and allowing a magnifica¬ 
tion up to 15 times of objects in strong relief, by the 
successive focussing of different planes.—Amd Pictet 
and Hans Vogel : The synthesis of rnffinose and that of 
sugar in general. Ramnose has been obtained syn¬ 
thetically by heating in a vacuum for an hour at 100® C. 
an equimolecular mixture of saccharose and galactose. 
The authors emphasise the fact that this synthesis is 
not the result of chance reactions. In the biological 
field it appeared to them that in the mammal at 
certain times a part of the glucose of the blood is 
transformed by the transposition of one of its hydroxyl 
groups into galactose, and that the latter unites with 
another portion of glucose to form milk sugar,—F. 
Chodat and V. Pfister : The bacteriological study of a 
vinegar factory. The following organisms have been 
found : Bacterium xylinum, inactive and objection¬ 
able, inactive Micrococci, active types of B. acetotum 
and B. Stfouteer&aAhii ; yeasts, W%lbia anomala pro¬ 
ducing the esters of the vinegar.—E. Joukowsky : The 
periodical variation of the proportion of materials in 
solution ir^ the water of the Arve at Geneva. The 
author traces for the year 1890, from daily data, the 
curve showing the variation in the total solids in 
solution and suspension in the water of the Arve, and 
also the curve of average temperatures of that region. 
From these curves it is concluded that the chief source 
of dissolved chalk must be the water produoed by 
melted snow (cold water with high solvent power) 
which ip added to the water filtering in slowly, whilst 
the materials in suspension arise from running waters 
with rapid circulation. 

Leningbad. 

Academy of Sciences (Comptes rendua t No. 14-15).— 
V. N. Ipatiev, N. A. Orlov, and A. D. Petrov : The hydro¬ 
genation of ketones under pressure. Hydrogenation 
of the ketones under pressure leads easily to the forma¬ 
tion of the respective aromatic carbohydrates, but 
fully hydrogenated products are obtained only with 
difficulty.— A, Frank-Kamenetsky and V. KonceviS : 
The Emykey saline spring on the Osinskij island on 
the Angara River. Analyses of water of the spring.— 
V. V. Boga&ev : A new find of Mediterranean elements 
in the Caspian fauna. The molluao Myiiloater 
lineatue known from the Black Sea was found in the 
Caspian, where it probably must be regarded as a 
post-Pliooen© immigrant. —A. I. Tolmacev : A new 
aroto-alpine species of Senecio. Description of 
Senecio tundricola , ap. n., from Arotio Siberia. —L. N. 
Bogojavlenskil : A radium deposit at Uchta, Water 
from the oil-wells in the Uchta oil-fields proved to 
contain radium in a quantity exceeding that known 
from any other analogous sources. It is interesting 
that high concentration of radium and mesothorium 
coincides with complete- absence of uranium and 
thorium.— A, N. Pylkov : Preparation of ionium from 
a Ferghana mineral. Certain preparations of ionium 
were obtained from the crude urano-copper-vanadium 
ore from the Ferghana mines.— B. Zemliakov ; The 
ancient continental dunes of the Nizhni-Novgorod 
province. The dunes are studied in some detail, and 
it is concluded that they date back to one of the inter¬ 
glacial periods.— D. S. Beliankin : The problem of 
mullite. Mullito is a homogeneous solid solution of 
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Al a O« in sillimanibe, according to some authors-rbut 
detailed studies of its properties show that xauHite 
should be better regarded as (mite independent from 
sillimanite.—V. Bodylevskii; Notes on tibe A«e*&* 
from the Taymyr collection of Middendorf.*—L. 
Ahrens : The northern limit of distribution of the 
lizard Eremias arguta in eastern Europe, Thespeciee 
was discovered in tile Kursk province, considerably 
farther north than before.—A, I. Zaitseva : Ferrous 
phosphate from the Bargusin region in Siberia. An 
analysis is given.— E. F. Miram ; Description of the 
hitherto unknown male of Metrioptera pvsiUa Min 
(Orthoptera) from the Kherson province,—B. Cheisin: 
A preliminary communication on some parasitic in¬ 
fusoria of Lake Baikal. Descriptions of several new 
species, 

Rome, 

Royal National Academy of the Llncei, April 15.— 
G. Ccsiro ; Viviani’s curve. The case of a spherioal* 
curve projected on to the base of a hemisphere follow¬ 
ing a circumference tangential to this Dose is con¬ 
sidered, and it is shown that the surface intercepted 
by the curve on the sphere is expressed by the pro¬ 
duct of the square of the radius of the sphere, and the 
difference between the latitude of the culminating 
point of the spherical curve and the sine of, such 
latitude. Thus, if 2 S and are the surface and the 
latitude respectively, S =B* - sin 0 ). The case of 

Viviani’s window corresponds with <t> =W2, so that 
S = (ir/2 — 1), and Viviani’s curve represents the 

points of the sphere for which the longitude is equal to 
the latitude. The stereographic projection of Viviani’s 
curve on the base of the hemisphere is a strophoid, 
and, if the term spherioal strophoid is applied to a 
curve analogous to the plane strophoid, but con¬ 
structed with a circumference of a great circle instead 
of with a straight line, Viviani’s curve represents a 
spherical strophoid.—G. A. Crocco : The torsional 
rigidity of aeroplane wings.—R. Calapso : Reduction 
of the projective deformation of a surface R to the 
transformation of isothermal surfaces. —G. Vitali : 
Covariant derivations in generalised absolute calculus. 
—G. Vranceanu : Periodic solutions to very large 
periods in mechanics.— E. Gugino : The problem of 
the elastic equilibrium of rotating bodies with cylin¬ 
drical contour.—A. J. McConnell: The principle of 
stationary action and stability in a static gravita¬ 
tional field. On the basis of Levi-Civita’s combination 
of the equations for the motion of a material point 
in a static gravitational field to a variational formula, 
which may be interpreted as a principle of stationary 
action, the stability of a'trajectory in such a field 
is discussed.—F. Sbrana; The plane motions of an 
incompressible fluid, in which the stream lines are 
isotaohic.—C. Dei: The phase of the thermionic 
saturation current in a circuit with pulsating voltage. 
The conditions in a circuit having in series a valve, an 
ohmic resistance, a ooil of known coefficient of self- 
induction, and a pulsating electromotive force pt the 
type E » S + B 0 sin wt, but sufficient for the valve 
to be always saturated, are considered.—A. Rostagni 3 
An influence of X-rays on the crystallisation of bis¬ 
muth. No appreciable alteration can be detected in 
the thermo -electric properties or the specific host of 
bismuth as a result of exposure of the metal to .the 
influence of X-rays.— G. Carobbi: Chemical investiga¬ 
tions on the olivine of Linosa (Pelagic Islands)* It 
is not certain whether the ferric iron, almost always 
found in olivines of volcanic origin, owes its presence 
to alteration, or whether it is pre-existent in the 
molecule os an ieomorphous substituent of the ferrous 
iron and magnesium. If, however, all the iron fourir 
by the author's analyses is calculated as ferrous oxide> 
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and the sum of all the components is made up to one 
hundred {water being neglected), molecular ratioe are 
obtained which are in absolute accordance with those 
required by the formula of olivine. The email pro¬ 
portion* of lead present apparently replace isomor- 
phicftUy the magnesium and the other metals of its 
lgosmorphogenic group.—F. Rodolico : Investigations 
on sulpho-salts (5). Additive compounds with uro- 
tropine. Gradual replacement of the oxygen of the 
additive compounds, MgMo0 4 , CpH 12 N 4 , 10H a O, and 
MgW0 4 , C t H lt N 4 , 10H a O, by sulphur is not accom¬ 
panied by corresponding morphotropic variations in 
the crystals.—G. Spagnol : Chemical factors which 
determine the fixation of colloids. Experiments on 
dogs, rabbit*, guinea-pigs, and moles show that, if 
chloroform is applied for a few seconds to the skin 
of an animal, and, almost at the same time, a colloidal 
substance is inieoted endovenously, the colloid be¬ 
comes fixed m the tissues, corresponding exactly with 
the plade of application of the chloroform. If the 
duration of the tatter is 5-15 seconds, the fixation of 
the colloid takes place mainly in the cutis and the 
subcutaneous tissue, whereas with an application of 
1-2 minutes, certain of the underlying muscles are 
affected. Histological examination shows that the 
colloid is, to a slight extent, fixed in the granular 
state on the walls of the blood vessels, but mainly 
diffuse* in a highly disperse state into the surrounding 
tissue, and there soon passes in a granular condition 
between the phagocytes. This fixation is observed 
only with electro-negative colloids. Analogous results 
are obtained if carbon tetrachloride, ethyl bromide, or 
ether is used in place of the chloroform.— A. Cavinato : 
New investigations on the transformations of soolocite. 
The optical transformations occurring when scoleoite 
is heated are related to the dehydration produced.— 
R. Sarelli: Humification of cellular membranes in 
Beta tntkjaris. Humification, which is normal and 
general for the fruit of all varieties of the beet, is 
shown also in the root in exceptional varieties, result¬ 
ing possibly by mutation, and would hence depend 
on a new motor determining a new localisation of a 
phenomenon which pre-exists and forms a part of the 
normal physiology of the plant.—G. Santori: The 
influence of partial irradiation of the bone on the 
stroxnatic system of the osseous medulla and of the 
remaining hsemo-lymphatic apparatus. Localised 
action of X-rays on the tibial osseous medulla of the 
rabbit induces in the heemo-lymphatic apparatus 
modifications which are greatest in the medulla 
directly exposed to the rays, but sensible also in the 
non-irradiated medulla ana in the other organs of the 
apparatus. The alterations in the osseous medulla 
affect all its components—the specific cellular elements, 
and the stromatio apparatus ; those in the spleen, 
lymph glands, and liver are mainly in the vasal and 
reticular components; appreciable alterations were 
observed in one case only in the thymus, and never 
in the suprarenale. — £. Barsali: Contribution to 
the study of radioscopy in vegetable organisms. 
Results are described which justify the hope that in 
the vegetable as well as in the animal kingdom 
radioscopy may prove of service, particularly in 
pathological cases. —A. Galaminl; Alimentary value 
of the potato for albino rats. Raw potatoes, even if 
ingested in large quantity, do not form a sufficient 
food either for the growth or for the life of the albino 
rat. Boiled potatoes enhance the resistance towards 
contagious, broncho-pneumonic processes less than a 
complete diet. Growing rats die after losing 29-27 per 
ceotof their weq jht, while with adults the diminution 
i* 40 par cent j the loss is more rapid with raw than 
with odoked potatoes. When either of these is ad* 
mmhftesed {or a long time, alkaline urine, diarrhesa, 
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stoppage of the bowels, and dilation of the ileo-cecal 
tract are observed.—Constantine Gorini: Progressive 
culture and microbic dissociation. In the natural 
dissociations of the acido-proteolytes, such as Bacillus 
acidificans presatnigenes caeei 9 the bioohemioal mani¬ 
festations are accompanied by cultural morphological 
phenomena, which are characterised particularly by 
variations in the colonies, mainly into twfc principal 
types, and by variations in the aggregation and in 
the cellular mobility, which may be controlled by 
means of the authors progressive culture, so that the 
more active and mobile granular type may be selected. 
By the same means it is possible to detect, in a group 
of sporogenic bacilli, a transitory mobility restricted 
to initial stages of development, this giving rise to 
colonies of a type differing from the type cliaraofcer- 
isfcic of the respective species. 

Sydney. 

Royal Society of New South Wales, July 4.—A. R. 
Penfold and F. R. Morrison : The occurrence of a 
number of varieties of Eucalyptus dives as determined 
by chemical analysis of the essential oils (2). A 
field inspection was made in the Tumbarumba Dis¬ 
trict of New South Wales in connexion with Variety 
* C.’ This field had been closed to commercial dis¬ 
tillation for some time on account of the periodical 
occurrence of phellandrene, which spoilt an otherwise 
excellent oil for pharmaceutical purposes. Belts of 
country were resolved into 1 good 1 and * bad ’ by 
simply crushing the leaves between the fingers and 
judging according to the odours evolved. The 
examination of the essential oils from representative 
samples of leaves and terminal branohlet.s confirmed 
in a remarkable manner the field observations. 
Opportunity was taken to test out the new oresol 
method for determination of cineol in these, oils. It 
was found necessary, however, to make the determina¬ 
tion on the portion of oil distilling below 190° as the 
presence of terpineol in the hard boiling fraction gave 
high results. The method is strongly recommended 
as a standard one.— R. J, Noble : Some observations 
on the woodiness or bullet disease of passion fruit. 
The disease may be recognised in the stunting of the 
vines, in twisting, curling, or mottling of the foliage, 
and in the hard malformed fruits of Passiflora edmis . 
The hardening of the fruits is due to lignifioation of 
the inner parenchymatous tissues of the pericarp. 
The disease occurs generally in the winter months, but 
is considered one of the major causes of unproductive¬ 
ness of passion fruit vines in N.8.W. Infection ex- 
X>eriments have demonstrated that the disease is due 
to the action of a virus which may be transferred by 
mechanical means. Control measures arc recom¬ 
mended. 


Official Publications Received. 

British. 

Melbourne Astrographic Catalogue, 1900-0. Vol. 2 : Zones - 87* and 
- 68*. Rectangular Co-ordinates and Diameters of Star Images, from 
Photographs taken and measured under the direction of R. L. J. Ellery 
and Pietro Baraoohi. Revised and prepared for publication under the 
Supervision of Dr. J. W. Baldwin. Pp, *1+261. (Melbourne; H. J. 
Green.) 

The Journal of the Institution of Electrical Engineers. Edited by 
P. K. Rowell. Vol. 66, No. 880, August. Pp. 806-908+xxx. (London: 
B. and F. N. Bpon, Ltd.) I0f.6rf. m , 

Reports of the Imperial Economic Committee. Tenth Report: 
Timber. (Omd. 8176.) Pp. 52. (London: H.M. Stationery Office.) 
9d. net. 

Air Ministry. Aeronautical Research Committee: Reports and 
Memoranda. No. 1187 (Ae. 807): Tests of a Metal Airscrew in a Closed 
Tunnel for Comparison with American Tests In an Open Jet Tunnel. 
By H- 0. K. Towoend and J. H. Warerffr. (T. 2648.) Pp. 4+Opiates. 
6& net No. 1189 (Ae. 108): The Connection between Lift and Circula¬ 
tion for an Inclined Plat Plate. By A. Page and F. C, Johansen. 
(T. 9668.) Pp. 7+1 plate. 0 d. net. (London; H.M. Stationery Office.) 
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Western Australia: Geological Harvey, Bulletin Ho 88: Maps and 
Section* compiled by H. W. S. Talbot, to aooompany hie Report on The 
Geology and Mineral Resources of the Nortb-Weefc, Central end Eastern 
Divisions between Dong. 119° end 122* K. end Lit. 22* end 28* South, 
Pp. 11 + 15 plate*. (Perth : Fred, Wm. Simpson.) 

Foreign, 

U.B. Department of Agriculture: Weather Bureau, Monthly Weather 
Review, Supplement No. 81: Climatological Data for Northern and 
Western Tropical South America. By W. W. Reed. (W, B. No, M2.) 
Pp. Hi+21. (Washington, D.C. : Government Printing Office,) 10 cents. 

University of Colorado Bulletin, Vol. 28, No. 10, General Series No. 289 : 
Catalogue, 1927-28; with Announcements for 1928*20. Pp. 521. (Boulder, 
Oolo.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 
60. On a Collection of Birds from the ParA Region, Eastern Brasil, By 
Witmer Stone. (With Field Notes by James Bond and Rudolph M. de 
Schauenwse.) pp. 149-170. Species of Polygyra from Montana, Idaho, 
and the Pacific Coaat States. By Henry A. Pilsbry. Pp. 177*185. On 
the Relationship of certain New or Previously known Genera of the 
Acridine Group Ohryaochraontea (Orthopters, Acrldid*). By James 
A. 0. Belie. Pp. 189-206. (Philadelphia, Pa.) 

Department of Commerce : Bureau of Standards. Bureau of Standards 
Journal of Research, Vol. 1, No. 3, July. Pp. 104. (Washington, D.C.; 
Government Printing Otfioe.) 25 cents. 

International Union of Scientific Radio Telegraphy. Papers of the 
General Assembly held In Washington in Ootoborl927, Vol. 1 : Scientific 
Paper* presented in the Public Session. (Original Texts.) Pp. 76+4 
plates. (Bruxelles.) 


Catalogues. 

A List of X-ray Tulws, including Gas and Hot Cathode Types. Pp. 32. 
(London : Outhbert Andrews.) 

Light on the H.T. Battery. Pp. 24. (London : Ripaults, Ltd.) 


Diary of Societies. 

FRIDA Y, September 14. 

Ceramic Society (Refractory Materials Section) (at Royal Technical 
College, Glasgow), at. 10 a.m.— C. Edwards: Jointing Cement.—W. J. 
Heea: A Comparison of the Properties and Industrial Durability of 
Lime-bonded and Clay-bonded Silica Bricks.—W. J. Rees and D. W. 
Hubbard : The Dissociation of Carbon Monoxide in Contact with 
Fireclays and Silica.—C. E. Moore : Drying Cracks.—A. J. Dale : 
Aluminous Refractories and their Industrial Significance. 

SATURDA Y t Siptembbr 16. 

lEWifu-noN or Municipal and County Engineers (South-Western 
District Meeting) (at Town Hall, Bwanage), at 11.80. 

PUBLIC LKCTUIVKS. 

WEDNESDAY, September. 19. 

Association (46 Lancoster Gate, W.2), at 8.— 
T. Cooke : Temperament in Relation to the Endocrine Gland*. 

FRIDAY , September 21. 

Character Builders' Association (46 Lancaster Gate, W.2), at 8.— 
T. Cooke: The Analysis of Temperament. 


CONttKIflU. 

September 14-37. 

Aasoci ation or Special Libraries and Information Bureaux (Flft 
Annual Conference) (at New College, Oxford). 

Friday, Srpt. 14. 

At 7.16 p.ii.— 

Address by the President of the Conference. 

At 8.80*9 p.M.— 

Dr. R. S. Hutton : The Work of Aslib. 

At 9*lfi P.M.— 

Dr A. P- Thurston : Patent Law Reform, with Special Reference i 
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The Revolution in Physics. 

N April 19 last, Sir Oliver Lodge gave the nine¬ 
teenth Kelvin lecture to the Institution of 
Electrical Engineers. 1 When he gave the fifth 
Kelvin lecture in 1914, he chose as Jjis subject the 
electricity of the atmosphere—both natural and 
artificial. This year he took as his subject the 
revolution in physics and expounded it in his 
inimitable way. He controverted the statement 
so confidently made a few years ago that the effect 
of the revolution has been to abolish the ether of 
space. He considers that not only has the exist¬ 
ence of the ether been established, but also that a 
rational theory of it has already begun. He points 
out what a tremendous discovery it would be if the 
universe could be proved to be finite. Possibly 
the finiteness of space only means that it is our 
particular cosmos that is finite. We cannot say 
what iH beyond it; there is no means of getting at 
what is beyond it. Still, absolute units have been 
discovered, that is, discontinuous things which can 
be counted ; for example, the electron and the 
quantum. Many years ago the discontinuity of 
matter was observed. Now the atom itself has 
been resolved into electric charges which are 
localised portions of energy embedded in the ether. 
It is a great discovery that matter is a form of 
energy. 

There is a great conflict, beginning in ancient 
times and continuing ever since, between con¬ 
tinuity and discontinuity. Every discontinuity 
discovered is a step in advance. But there is little 
doubt that continuity will conquer in the end. 
Twenty or thirty years ago it seemed that a great 
deal was known about the electron. Its size, mass, 
and so on could be computed. Some of this 
knowledge still remains valid, but the twentieth 
century has put everything back into the melting 
pot. We are ignorant of the nature and consti¬ 
tution of the electron, and we are now uncertain 
as to its size and speed. The mathematical methods 
now' employed are of a novel and almost of an 
experimental kind. Mechanical theories of the 
ether have had to be abandoned. This is what is 
meant, or should be meant, by the statement that 
the ether no longer exists. 

Electrons are what electrical engineers specially 
deal with. We have had these active little creatures 
harnessed for a good time, and have propelled many 
things by their aid, from telegraph messages to 
railway trains. But we have never been allowed 
to see them even metaphorically. They are 

1 Jour. Inst. Klee, ISna., vol. W, p. 100B; 1928. 
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cloaked, so that we are like a costermonger with 
a shrouded animal between the shafts ; it may be 
a dog, a zebra, or ft donkey. We can only infer its 
nature from its more or less tractable behaviour. 
Electrons have proved them solves verj T obedient to 
the smallest guidance, and very energetic. 

The only semi-dynamical theory of the other 
which seems likely to survive is the perfect incom¬ 
pressible fluid in vortex motion, the fine-grained 
rotational structure worked at by Kelvin and 
FitzGerald. A fluid in vortex motion is able to 
transmit- transverse waves, for vortices have many 
of the peculiar properties of a gyrostat. Difficulties 
arose about stability. Nowadays, however, a 
doubt about stability is not fatal, since something 
unexpected like the quantum may turn up to 
stabilise matters. Bohr’s orbits, for example, were 
not stable until the quantum arrived. Even now 
no one can fully explain the quantum, though ad¬ 
mittedly it has stabilising qualities, since it em¬ 
phasises whole units and declines to admit fractions. 
It refuses continuous emission, it favours jumps 
rathor than slides, and prefers staircases to slopes. 
Jeans has said that if it were not for the quantum, 
matter would very quickly radiate itself away into 
space. The only reason why everything does not 
go off in a flash is because of the quantum. It has 
rendered matter permanent. 

Modem physics aims at simplifying the complex 
by the aid of relativity and quanta, but it has raised 
difficulties where previously we detected none, and 
has made simple things complex. A beam of light 
soema a simple thing, but now the structure of 
light has become puzzling and has acquired some 
of the properties of matter. Reciprocally, matter 
has acquired some of the properties of light. The 
particle and the wave are more closely related than 
a few years ago we should have thought it possible 
to imagine. The quantum theory made waves 
behave something like particles ; conversely, the 
new dynamics makes particles behave something 
like waves. Planck has said that in many of our 
theories we must build up again from the very 
beginning. In the nineteenth century everything 
was reduced to mechanics ; now the very motion 
of matter itself is in need of explanation. 

One difficulty in verifying experimentally theories 
in connexion with corpuscles and waves is that we 
cannot make direct experiments on the ether. We 
have no means of examining radiation in free space ; 
we can only deal with it when it interacts with 
matter. Nevertheless, some experimental con¬ 
firmation of the existence of a wave structure as 
part of a flying electron has recently been made by 
No. 3073, Vol. 122] 
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Prof. G. P. Thomson, of the University of Aberdeen. 
He sends cathode rays through & metal film of 
molecular thickness. He gets on the examination 
plate not a point, but a point with rings round it. 
He gets a diffraction pattern, and this must mean 
waves. The experiment is a verification of the 
theory which associates wave motion with rapid 
particles and enables us to calculate the wave¬ 
length from the potential drop which propelled the 
particles. Magnetic force deflects the waves, 
wiping out most of the pattern from its original 
place and putting it round the deflected spot, 
This is a very important discovery. The im¬ 
portant difference between these rays with nuclei 
in them and ordinary X-rays must not be for¬ 
gotten. One variety is affected bv a magnetic 
field and the other is not. Matter is one extreme 
and light is the other. Here we recognise an 
intermediate thing which establishes the reality of 
light quanta. 

Sir Oliver made a suggestion of the possible 
structure of an electron. He imagines it to be a 
minute bubble or minute cavity in the continuous 
structure of the ether. To produce such a hollow 
against tho enormous pressure must involve the 
expenditure of a great amount of energy. Lines 
of strain permeate the ether in all directions from 
the hollow. These constitute the electrostatic 
field. The energy resides not only in the hollow 
but also in the inseparable electrostatic field. 
If we call c the * constitutional * velocity of the 
ether, its pressure will be pc 2 where p is the density. 
This is an enormous pressure, but when we consider 
that the ether has to transmit gravity and all the 
other forces we apply to it, the magnitude of its 
properties must vastly exceed those of the sub¬ 
stances we are familiar with. The hollow sustains 
itself because of its electric charge. The electric 
charge produces a tension tending to make it ex¬ 
pand. This is balanced by the external pressure. 
Calculations are given to show that the radius of 
the hollow computed in this way is of the same 
order as the recognised electronic charge. 

Recent recondite speculations in mathematics 
and physics were barely touched upon. These 
theories are so striking that some of us who 
saw their beginning in the nineteenth century can 
scarcely follow their developments, let alone their 
eccentricities. The mathematical speculators are 
doing more than going out of our depth ; they 
are soaring up into the clouds of tensors and 
matrices, with any number of dimensions of space 
and imaginary operators. In the old days, ex¬ 
plorers used captive balloons, and we might 
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occasionally swarm up the rope or haul them back 
to earth. Now they have no earth attachment and 
have quite gone out of sight. We can only follow 
their progress when they drop a bomb. Then we 
sit up and attend. But the bombs, although per¬ 
turbing, are not destructive ; when they are opened 
they are found to contain interesting things, more 
like seeds than explosives, and those which take 
root flourish exceedingly and overshadow the 
ancient fields. The older method was to plant a 
seed quietly in the ground so that we could watch 
it grow. Radioactivity was one, the electron was 
another, and so also was Bohr’s theory. We must 
now recognise that wave mechanics is the begin¬ 
ning of one branch of a theory of the ether, which 
must be contemplated by every physicist who is 
interested in physical reality. 

Continental Drift. 

Theory of Continental Drift : a Symposium on the 
Origin and Movement of Land Masses, both Inter - 
Continental and Intra-Continental , as proposed 
by Alfred Wegener. By W. A. J. M. van Water- 
schoot van der Gracht, Bailey Willis, Rollin 
T. Chamberlin, John Joly, G. A. F. Molen- 
graaff, J. W. Gregory, Alfred Wegener, Charles 
Schuchert, Chester R. Longwell, Frank Bursley 
Taylor, William Bowie, David White, Joseph 
T. Singewald, Jr., and Edward W. Berry, 
(Published under a Fund established by the New 
York Committee for the Mid-Year Meeting of 
the Association, November 1926.) Pp. x + 240. 
(Tulsa, Oklahoma: The American Association of 
Petroleum Geologists ; London : Thomas Murby 
and Co., 1928.) 15s. net. 

HE complex problem of continental drift has 
everywhere been the subject Of animated 
disouaaion in geological circles during recent years, 
and the publication of the papers presented at a 
symposium held in New York late in 1926 serves 
a valuable purpose in bringing together the con¬ 
sidered opinions of some of the leading geologists of 
America and Europe. The American Association 
of Petroleum Geologists is to be congratulated not 
only on having staged a spirited and fruitful dis¬ 
cussion, but also on its enterprise in making the 
contributions available in printed form to a world¬ 
wide audience. The book opens with a broad¬ 
minded and constructive review of the problem by 
Dr. van der Gracht r this is followed by papers from 
thirteen other authors, for the most part severely 
oritical; and finally, Dr. van der Gracht summarises 
the various arguments brought forward, and re- 
No. 3073, Vol. 122] 


stores the balance by showing that many of the 
objections raised need not stand unanswered. 

There is a general agreement that Wegener’s 
methods in advocating his particular group of 
hypotheses are to be condemned. His plausible 
selection of data, frequently erroneous age de¬ 
terminations, faulty analysis of causes and devious 
reasoning, have undoubtedly had the effect of 
weakening his cose. There is, indeed, a distinct 
danger that the easy disproof of large sections of the 
Wegener hypotheses may be mistaken for a demon¬ 
stration of the impossibility of continental drift as 
a geological process. The important issue is now 
not so much to prove Wegener wrong as to decide 
whether or not continental drift has occurred, and 
if so, how and when. 

Schuchert, Longwell, and White wonder what 
forces can have conspired to hold the sial together in 
one great land-mass—Pangaea—until Mesozoic time, 
when the alleged fracturing and drifting apart 
began. There is, of course, neither proof nor 
probability that there ever was a single * Pangaea,’ 
and it is reasonably suggested by van der Gracht 
that there may have been a pre-Carboniferous 
‘ Atlantic ’ which was closed up by the Caledonian 
diastrophism. He is careful, however, to commend 
Wegener for not leading us into a discussion of 
remote periods, regarding the palaeogeography of 
which our evidence is still lamentably meagre. 

Several authors are concerned to prove that the 
opposing shore lines of the Atlantic do not fit 
so olosely as Wegener supposes. Van der Gracht 
rightly lays no stress on the validity of geographical 
pattern as an argument, for surely if drift has 
occurred it is mechanically impossible that the sial 
blocks should have moved without internal and 
peripheral distortion. Argand’s conception of vary¬ 
ing plasticity is a valuable corrective to the exactly 
fitting coast lines of Wegener’s too dogmatic maps. 
Schuchert presents a valuable summary of the 
geological similarities and differences between the 
opposing Atlantic lands. He admits that Wegener 
is correct in connecting the Caledonian trends of 
Britain with those of Newfoundland, but denies that 
the Hercynian trends of Europe conneot with the 
Appalachians. Against this we may refer to Mr. 
E. B. Bailey’s statement of the comparison in 
Nature of Nov. 5, 1927. Mr. Bailey is by no 
means one of Wegener’s sponsors, yet he says, 41 It 
is as if the Atlantic did not exist or, in other words, 
as if Wegener, after all, were a true prophet.” 
Attention should also be directed to the recent 
discovery of Caledonian overthrusts along the east 
coast of Greenland, apparently representing 
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structures that are missing from Norway. Simi¬ 
larly, against adverse criticisms such aa those of 
Krenkel, based on a comparison of western Africa 
and eastern South America, we can set the recent 
work of du Toit (Pub. No. 381, Carn. Inst. Washing¬ 
ton ; 1927). Although actual contiguity of the 
opposed shores can definitely be ruled out, the 
geological parallels are too significant and intimate 
to be brushed aside or explained by long narrow 
land-bridges. Schuehert is undoubtedly right, 
however, in regarding the supposed separation 
of Newfoundland and Ireland so recently as the 
Pleistocene as out of the question. 

Molengraaff and Taylor both regard the mid- 
Atlantic swell as the cicatrix of the main fracture 
which led to the separation of America and Eur- 
Afrioa, and van der Gracht is inclined to agree, A 
relative movement of the African mass to the east 
would possibly explain the pre-Gosau Oman arc, 
which, as Lee has pointed out ( Geog . Journal , May 
1928) is inconsistent with Wegener’s scheme. 
Wegener has certainly insisted too strongly on the 
dominance of westerly drift, and both he and van 
der Gracht are probably wrong in regarding the 
island festoons of Asia as a consequence of such 
drift. 

Taylor’s contribution to this problem, in which 
he draws an apt analogy between continental ice- 
sheets and continental sial-blocks, is worthy of 
serious attention. Like du Toit, he regards the 
lands of the northern hemisphere as being sur¬ 
rounded by a nearly closed orogenic ring ; he 
describes the arcuate ranges as marking the terminal 
regions of “ ourrents in the crust.” Extending the 
conception to both hemispheres, ho writes: “The 
orustal movements wore radial and dispersive from 
both polar regions, and tended to culminate in a 
piling up of mountain ranges and plateaus in low 
latitudes.” Taylor probably goes astray when he 
suggests that the “ crust-moving force was of 
external origin. ’ ’ He thinks that tidal forces would 
be adequate to explain the phenomena if the moon 
had been captured during the Cretaceous period. 
Unfortunately, even if this extravagant claim could 
be justified, we should still be without an explana¬ 
tion for the Hercynian, Caledonian, and older 
systems of folded mountains. 

This introduces the vexed question of the foroes 
available to * engineer ’ the drifting process. Long- 
well clearly presents the geophysical position, which 
at present is distinctly unfavourable to the possi¬ 
bility of drift. He points out that a force adequate 
to overcome the strength of the sima is required, 
and that it is extremely improbable (most of us 
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would less cautiously say ( impossible ’) that sima 
can yield like water before a floating raft. Bailey 
Willis raises the objection that the sial must be 
weaker than the sima if the mountains of western 
America are a result of pressure' encountered by 
the moving sial, and Bowie points out, conversely, 
that if the sima has no strength, as postulated by 
Wegener, the continental front could not meet a 
sufficient resistance to crumple it up into moun¬ 
tains. The reply here is surely that both sima and 
sial would fracture or crumple according to their 
strengths and viscosities, but that the crumpling of 
the sial would alone appear at the visible surface. 
Singewald reminds us that no one can say whether 
the ocean floor is folded or not, and van der Gracht 
adds that a mountainous form, if ever developed, 
could not be preserved in sima. My own view, 
assuming the movement, is that the overthrust, 
folded and metamorphosed sima w r ould be pressed 
down or would sink into the substratum, so making 
way for the continents to advance. 

Joly’s fluid substratum would facilitate slipping 
between the crust and the interior, but the postu¬ 
lated tidal drift would be likely to affect the whole 
crust. Joly himself makes three important points : 
that differential forces would act on the continents 
while they were in flotation ; that disintegrating 
forces would arise during the expansion and con¬ 
traction accompanying each revolution ; and that 
the necessity for thermal escape would possibly 
prevent the permanent existence of an aggregate of 
continents such as * Pangaea.* Nevertheless, it is 
widely recognised that while acceptance of Joly’s 
hypothesis would help to ease the problem of the 
mechanism of drift, the hypothesis fails to lead to 
the required consequences, and has, moreover, 
special difficulties of its own to overcome. 

Gregory does not positively object to the drift 
hypothesis, but he maintains his well-known 
opinion that movements of uplift and subsidence 
due to the shrinking of the earth (not neoessarily 
by cooling only) are to be regarded as the main 
causes of the present distribution of land and water. 
It is perhaps not sufficiently realised that those who 
hold this, the orthodox view of the older geologists, 
including the exponents of land-bridges, have to 
face geophysical difficulties quite as serious as any 
with which they can confront the advocates of 
lateral displacement. The accepted phenomena 
of isostasy stand in flat contradiction to the 
subsidence of land to oceanic depths. If there 
is ocean where once there was land, then the 
former sial of that area must now exist some¬ 
where else. 
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The only alternative to lateral drift is removal 
of the sial at the base by magmatic currents in 
the substratum, but if this be a possible method 
of sinking land-bridges, then it implies a pro¬ 
cess capable of transporting continents. Van der 
Graoht hints at this when he asks, “ Is not possibly 
the whole process more similar to ice floating on 
flowing water (Ampferer’s ‘ undercurrents ’) than 
to a raft sailing over a currentless pool ? ” Geo¬ 
physics will not be in a position to deny continental 
drift until it has thoroughly explored the possi¬ 
bilities of convection or other currents in a highly 
visoous substratum, and the forces set up by the 
interaction of magnetic and electric fields. Apart 
from van der Gracht’s suggestion of “a plastic 
outflow of the interior continental masses toward 
their margins ” and a vague reference by Taylor to 

magnetic force/’ these possibilities appear to have 
been entirely overlooked in favour of quite in¬ 
adequate gravitational forces. 

In the absence of any clear geophysical lead, the 
geologist must choose either lateral or vertical dis¬ 
placement of former land-masses (unless he wants 
both) on their merits in relation to other problems. 
Schuchert, though iconoclastic towards the Wegener 
hypothesis, feels “ obliged to conclude that the 
continents do actually move extensively ” in order 
to explain the crustal shortening implied by moun¬ 
tain structures. Termier, who describes the 
Wegener hypothesis as “ the dream of a great poet/’ 
does not hesitate to regard the mountains of 
Central Asia as representing a crustal foreshorten¬ 
ing of the order of 1800 miles. Van der Graoht 
naturally points out that if this be admitted, then 
continental drift even on the Wegener scale becomes 
fully possible. 

The opponents of drift have also no way of 
explaining the distribution of the Permo-Carboni¬ 
ferous glaciations of Gondwanaland, which accord¬ 
ingly remains the basis of Wegener’s most power¬ 
ful argument. Wegener himself discusses the 
Squantum 4 tillites/ If these are truly glacial, 
they stand in flagrant contradiction to his views, 
since they occur near his Permo-Carboniferous 
tropical belt. He pleads for an independent and 
impartial decision of the problem, but he adds with 
complete justification that the glacial hypothesis of 
these puzzling beds is also hopelessly in conflict with 
the adjoining paUeoclimatic evidence of the time. 
Neither the drift nor any other theory can be 
reaadkably expected to explain interpretations that 
are mutually contradictory. No one in the sym- 
poeium pointed out that the distribution of Car* 
bontferous laterites and bauxites adds further 
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support to Wegener’s reconstruction of the 
climatic belts then existing. 

The impression that remains with me after con¬ 
sidering all the adverse criticism is that the latter is 
mainly directed against Wegener, and that when 
all has been said, there remains a far Stronger base 
for continental drift than either Taylor or Wegener 
has yet put forward. At least two kinds of move¬ 
ment seem to be required : a general drift of the 
crust as a whole with a northerly component (re¬ 
moving the neighbourhood of Natal from the South 
Pole since the end of the Carboniferous) ; and radial 
movements, outwards from Africa in the southern 
hemisphere, and outwards from Eurasia in the 
northern hemisphere (in each case towards the 
Pacific and the Tethys), giving rise to peripheral 
mountains and interior disruption basins. But so 
vast a subject is not one for 1 resounding con¬ 
victions.* As van der Gracht insists again and 
again, the details of the picture, and particularly 
the mechanical and physical explanation, will re¬ 
quire generations of further researoh. 

Arthur Holmes. 


Palaeolithic Times in Italy. 

Archives de Vlnstitut de PaUontologie humaine. 
Mbmoire 3 : Le paleolithique italien. Par Ray¬ 
mond Vaufrey. Pp. 196+7 planches. (Paris: 
Masson et Cio, 1928.) n.p. 

rpHE prehistory of the Italian peninsula has, 
T for some reason or another, remained very 
obscure, and any information upon it has been 
difficult to obtain. It is true, of course, that the 
magnificent researches of the Grimaldi oaves, pub¬ 
lished in the Prince of Monaco’s series, threw a 
flood of light on the early story of that district, and 
some scattered information on paleolithic finds 
appeared as a sort of introduction to T. E. Feet’s 
volume on the 44 Stone and Bronze Ages in Italy.” 
But as the author of the work under review says, 
it was really not until I)r. Mochi threw himself into 
the study of these early problems that investigations 
on modem lines were initiated. 

M. Raymond Vaufrey’s book is exactly what has 
been long wanted—a clear, concise, and logical 
account of all that is at present known about 
palaeolithic times in the Italian peninsula and 
in Sicily. Not least in importance is a reasonably 
large map showing the distribution of Lower 
Palaeolithic, Mousterian, Upper Palaeolithic, and 
Oampignian sites. There is also an excellent and 
comprehensive bibliography to which reference is 
made throughout the text. The volume is illustrated 

Ml 
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with a large number of line drawings figuring the 
industries from a good many sites, and there are 
seven full-page plates at the end. Personally, I 
should have preferred a larger proportion of these 
to have been devoted to typical views of the country 
and of well-known sites—there is only one. Im¬ 
plements are better illustrated by pen and ink 
drawings, and one or two plates of tools to act as 
a chock on the draughtsman’s skill would have 
been ample. A view of the important cave of 
Romanelli, with perhaps a reproduction of the 
Aurignacian wall-engraver’s art found there, about 
which too little is said, would have been a valuable 
addition. However, it is clearly impossible in a 
work of some 200 pages to include everything, and 
we can only be very grateful to M. Vaufrey for 
giving us such an excellent account of Italy’s 
palaeolithic past. 

After a short introduction, a brief account is 
given of the various investigations that have been 
undertaken since 1850. At first a considerable 
amount of work was done, but, in gentler and more 
polite language, Pigorini, the former Director of 
the Prehistoric Museum at Rome, is described as 
having acted as a blight on all palaeolithic research. 
Doubtless it is a fact, and I do remember going to 
Rome many years ago and finding industries 
arranged in show-cases without their associated 
fauna, the remains of which were shot without 
order or labels into an attic ! Such things did not 
interest Pigorini, 1 suppose. Still, 1 hope that 
those who come after us will not have to denounce 
too many things which we do quite happily to-day. 
It is undoubtedly true that since Pigorini has died 
and Mochi has been interested in paleolithic 
studies, our knowledge of Old Stone Age Italy 
has increased by leaps and bounds. 

First the problem of the Lower Palaeolithic 
culture in Italy is attacked. Only two localities 
yielding a definite stratigraphy—the one at Capri 
and the other near Venoaa—are known, though 
finds referable to a Lower Pal»olithic culture on 
typological grounds occur elsewhere. Scarcely any 
Lower Palaeolithic finds, however, have beenmade 
in Sicily, and it is suggested that the Lower Palaeo¬ 
lithic folk could not, therefore, have entered the 
peninsula from the south. Ail the same, a glanoe 
at the distribution map will show that there is but 
little indication of any definite migration from the 
north-east, and Lower Palaeolithic tools—except 
for one or two examples from a oave at Monaco—are 
conspicuous by their absence along the Riviera. 
The author, 1 fancy, is a follower of M. Boule, so 
fax as questions of chronology are concerned, and 
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be assigns the Acheulean industries to the last 
interglacial period. But whether in Italy fids cor¬ 
responds to Penck’s Rise-Warm in the Alps 1$ not 
discussed, though it seems to be assumed. 

The Mousterian culture is nett described, and 
here the information M. Vaufrey is able to give us 
seems to me to be of particular interest. There 
seem to be two distinct industries—perhaps indeed 
cultures—probably more or less contemporary (l ); 
one appears to belong to the true Mousterian 
of France, the other to the Levallois phase. This 
latter is becoming increasingly important and is 
being found in many of the older gravels in England. 
What its exact relationship to the Mousterian 
culture on one hand and to the Acheulean oulture 
on the other is, is not yet known. 

There follows a chapter devoted to the Upper 
Palaeolithic sites in Italy which is particularly 
interesting in bringing together in a convenient 
form all that, up to the present, has been deter¬ 
mined in this connexion. Finally, chapters on the 
palfiBolithic finds in Sicily, and the C&mpignian 
sites in the peninsula, conolude the volume. 

The first two volumes in this series have already 
set a very high standard. Prehistorians will not 
find that this volume has in any way lowered it. 
It is indeed a very useful and important contribu¬ 
tion to learning. M. C. Burkitt. 

Forest Utilisation in the U.S.A. 

Forest Products , their Manufacture and Use: 
Embracing the Principal Commercial Features in 
the Production , Manufacture t and Utilisation of 
the most important Forest Products other than 
Lumber , in the United States . By Prof. Nelson 
Courtlandt Brown. Pp. xvii +447. (New York: 
John Wiley and Sons, Inc.; London : Chapman 
and Hall, Ltd., 1027.) 20s. net. 

HEN issuing the first edition of this book in 
1919, Prof. BrOwn had as his object to 
present to the student and reader the chief com¬ 
mercial features involved in the manufacture and' 
use of the principal forest products in the United 
States, other than lumber (that is, timber togged 
or squared to be used in cabinet and furniture work, 
shipbuilding, wagons, etc.), and to record some* 
thing useful for reference purposes. The second 
edition brings the work up-to-date, including the 
intermediate development, and generally revises 
the U.S.A. statistics and prices. 

The scope is a large one* and the author, within 
the limits of the book, has achieved the major part 
of what he set out to do. The forest product* 
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dealt with ore wood-pulp and paper, tanning 
material*, veneers and plywood-oooperage, naval 
stores (rosin and turps), wood distillation, charcoal, 
bpx and box-shooks making, sleepers, poles and 
posts, shingles, maple sugar, and a few others. 

Each is described comprehensively, generally 
under the sequence of history, requirement, 
methods of extraction and manufacture (giving 
details of machinery and plant), the kinds of timber 
used, and the annual consumption; concluding with 
notes on the utilisation of waste and the grading 
rules in force. The whole is supported by useful 
statistical and costing figures, appropriate illustra¬ 
tions, as well as by the common American and 
botanical names of the timbers mentioned in the 
text, and the factors for conversion to European 
volumes and units. 

To give some idea of the manner in which the 
subjects are presented, the details on cooperage 
may be further considered. For this the annual 
timber consumption is said to be 300 million cubic 
feet of timber, producing 800-1000 million staves, 
with the appropriate number of headings and hoops. 
There are two classes, slack and tight, the former 
including baarels, etc., for non-liquids and the latter 
for liquids. The variety of these is large, and each 
class in its turn is quality graded according to the 
prospective contents. For example, tongued and 
grooved staves are required for sugar and flour barrels, 
and the roughest of manufacture for those for vege¬ 
tables : whereas for the valuable liquors, the best 
timber, with most careful adjustments, is necessary. 

For this class of work the qualities required in 
the timber used are strength, straight grain, even 
texture, seasoning well; and for liquids, non- 
porous. In the best quality tight cooperage staves, 
only American White , oak, Q . alba, and to a less 
extent Q . minor, Q. acuminata , Q. macrocar pa, and 
Q . platanoides, are used, inferior qualities being 
made of White oak, Red oak, Q. bareaU s ; Red 
gum, Liquidambcr styraciflua ; Douglas fir, pseudo- 
tonga Douglaeii ; Birch, B . Imta ; and Hard maple, 
A t saccharum : for the headings, White oak is 
again the best, but Red oak, Douglas fir, Red 
gum, White ash, F. americana , Hemlock, Tsuga 
spp. t &nd Pine find a place, and for hoops, iron 
and steel have been substituted for wood. For the 
alack class, according to importance, similar woods 
are used for staves; Red gum is at present the most 
in demand, with almost any other kinds adaptable : 
for headingSj Red gum and Pme, P. palustrie, P. 

P. ta&fa, P. resinom, P. strobus supply the 
for the hoops, Elm, Uhnus racemosa 
ofttoriicana (at due time the leading slabk 


stave woods) make the best, with hickory and ash, 
these being tough, with high tensile strength. 

In the manufacture in slaok cooperage, the logs 
and raw material are usually hauled to a central 
mill for conversion, but for the other class small 
plants are moved from place to placed in the woods. 
In both cases selected trees are logged to size, split 
into small, convenient - sized blocks, and trans¬ 
ported to the mill, where they are steamed, or 
! boiled, and sawn by specially designed machines 
into staves and headings of the kind and qualities 
required. A very small proportion are now 
cleaved. The pieces are then air-dried, machine¬ 
shaped to size, bilge, and bevel; graded, and 
finally bundled for removal to the assembling 
works. In the description Prof. Brown goes into 
full detail, describing the machines, the various 
operations with their difficulties, giving the number 
of men employed in the operation with their piece¬ 
work costs, and winds up with the specifications 
and grading rules. 

Space does not allow of further details here, but 
each product is similarly dealt with, giving, as has 
been mentioned before, a comprehensive descrip¬ 
tion of the industry. 

In Chap, i., under 4 General/ the author alludes 
to waste in conversion, which is most important 
to forest officers. The volumes utilised are so 
enormous as to cause one to wonder what the 
condition of the forest is to allow such exploitation 
with due regard to the future. The rapid develop¬ 
ment of utilisation in America has overshadowed 
forestry, with the result that those concerned with 
sustained yields must be anxious if the figures are 
anywhere near correct. They seem to give an 
incidence of 40 cubic feet per acre per annum on 
the present gross forest area of 545 million acres, 
though it is not mentioned if this area is per¬ 
manently and legally set aside to provide the raw 
material. To this incidence has to be added some 
15-20 per cent, said to be lost by wastage in the 
forest in the felling and logging. Further, the 
author states that America is using its forests three 
time* as fast as they grow. The United States, 
of course, is quite able to look after itself, but if 
the above is a criterion of the present position in 
that country (and Prof. Brown is an authority on 
the subject), the Colonial authorities of the British 
Empire have oause to take care that a similar 
condition is not repeated where they are custodians. 

Finally, the treatment of his subject discloses 
the author’s close connexion with the industries 
he describes, and the book oan be recommended 
to all who are interested in the subject discussed. 
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Our Bookshelf. 

University of Wisconsin Studies in Science . No, 4 : 
The Optic and Microscopic Characters of Artificial 
Minerals. By Prof. A. N. Winchell. With 
Determinative Tables for Identifying Artificial 
Minerals Microscopically, chiefly by means of 
their Optic Properties. Pp. xv + 215. (Madison, 
Wis. : University of Wisconsin, 1927.) 1,50 

dollars. 

This new production of Prof. A. N. Winchell is, 
we believe, unique, at any rate so far as the English 
language is concerned. It is a compilation of data 
collected by the author during the preparation of 
the second edition of the descriptive part of his 
‘'Optical Mineralogy.” The title is misleading, 
since by far the greater number of the chemical 
compounds the optical properties of which are 
described are not found in Nature, and hence 
are not ‘ minerals ’ in the commonly accepted sense 
of the term. 

The author’s original intention was to prepare 
a descriptive mineralogy to include all inorganic 
substances the optical properties of which were 
sufficiently well known to allow them to be identi¬ 
fied microscopically. Afterwards he wisely decided 
to eliminate for separate treatment the data 
collected with regard to all synthetic inorganic 
substances (which, however, include a considerable 
number of artificially prepared minerals). The 
work brings together a large number of observations 
widely scattered throughout many American and 
European scientific publications. 

Abundant references to the original sources of 
information are given. The artificial 1 minerals 1 
are arranged in chapters under such headings as 
sulphides, halides, carbonates, silicates, etc.; on a 
system based on Dana’s well-known scientific 
mineral classification. The description of each 
individual substance includes, so far as is possible, 
all those optical and physical properties usually 
given in complete descriptions of natural minerals, 
especially those properties used in the identification 
of minerals in thin slice under the microscope. 
At the end of the descriptive portion of the book 
two determinative tables are given, one for isotropic 
and the other for anisotropic substances. In the 
latter, uniaxial crystals are distinguished by the use 
of italics. In each table the compounds are arranged 
in order of increasing refractive index. Including 
as separate individuals those substances which, 
owing to variation in their refractive indices, 
occur more than once in the determinative tables, 
upwards of 700 chemical compounds are listed. 

The book should prove of value and interest to 
mineralogists, inorganic chemists, physicists, and, 
to some extent, to petregraphera, ‘ V. A. E. 

Diesel Engine Design. By H. F. P. Purday. 
Third edition. Pp. xviii + 360. (London; Con¬ 
stable and Co., Ltd., 1928.) 21a. net. 

In covering the whole field of Diesel engine design 
in a volume of about 350 pages, Mr. Purday has 
attempted a difficult task. It may be at once said 
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that he has written a very good book, in which a 
noteworthy feature is the way in which he has 
treated all sections of the subject without overdoing 
those parts in which he himself is particularly 
interested. 

The book is pre-eminently one for the draughts¬ 
man and for the student who is specialising : it can 
obviously not go far enough, in its limited space, for 
the engineer controlling design, while for the general 
student it must naturally treat too much of the 
details of actual design rather than of principles. 
It should be among the books of all interested in oil 
engines, and should find a place in the libraries of 
institutions where the subject of heat engines is 
studied. 

The large number of figures in the text—there 
are more than 300—are well done, and add greatly 
to the clearness of the description. The biblio¬ 
graphical lists given at the ends of chapters are 
valuable, but there are unfortunately slips in 
them—for example, one reference appears twice in 
the same list under two slightly different titles. 
Vague statements which may mean almost any¬ 
thing should also be guarded against, such as “ a 
pressure of about 1 lb. or even less.” The nomen¬ 
clature of the oil engine is still uncertain, so that it 
is perhaps scarcely fair to mention those cases 
where the terms used do not seem to be strictly 
accurate. Altogether, any criticisms can only re¬ 
late to details, and the author is to be congratu¬ 
lated on having written one of the best books of its 
kind. 

The Fatigue of Metals: with Chapters on the 

Fatigue of Wood, and of Concrete. By Prof. H. F. 

Moore and Prof. J. B. Kommers. Pp. xi + 326. 

(New York: McGraw-Hill Book Co,, Inc.; 

London: McGraw-Hill Publishing Co., Ltd., 

1927.) 20 s. net. 

Every advanoe in engineering practice makes new 
demands on the materials used in construction, 
especially in regard to their resistance to fatigue 
and to the action of prolonged stress. The authors 
of this book have themselves carried out exceedingly 
thorough investigations into the behaviour of steels 
and other engineering .materials towards repeated 
stress, and these have been described in reports 
which are well known to all students of the subject. 
They have now written a manual of fatigue which 
will be indispensable to engineers. The treatment 
of the subject, a highly controversial one, is 
scrupulously fair, ana the authors generously 
dedicate the volume to the British investigators 
who have done so much to advanoe this study. 
The various types of machine which may be used 
to produce alternating stress by bending, by tension 
and compression, or by torsion, are described and 
illustrated, and the results obtained by the several 
methods are compared. Numerous tables and 
diagrams sum up the results of tests, and the 
application to engineering practice is well illustrated 
by examples. On the theoretical side the treat¬ 
ment is cautious, and the account of changes in 
microscopic structure is rather meagre, so that tb# 
general effect on a scientific reader is Teas stimulating 
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than that of tho work on the same subject by 
Gough, but the authors no doubt feel bound to 
extend the data still further before attempting 
broad generalisations. Some account is given of 
the relation between fatigue and * oreep/ which is of 
undoubted importance, and deserves further study. 
Short chapters on the fatigue of wood and concrete 
are added, and there is an excellent bibliography. 
Text and diagrams are clearly printed. 

C. H. D. 

Fundamentals of Dairy Science. By Associates of 
Lore A. Rogers. (American Chemical Society 
Monograph Series, No. 41.) Pp. 543. (New 
York : The Chemical Catalog Co., Inc., 1928.) 
5-50 dollars. 

This is a very valuable monograph which presents 
an up-to-date account of the principles upon which 
the dairy industry is based, and brings together 
the results of much research that has been pro¬ 
secuted in this field. The contributors are, or 
have been, members of the staff of the Research 
Laboratories of the Bureau of Dairy Industry 
of the United States Department of Agriculture, 
and included in the list are several well-known 
names. 

Part I. deals with the constituents of milk, the 
chapters on the proteins and the milk fat being of 
particular interest; in the latter is included a 
summary of the methods used in the examination 
of milk fat. Part II. is devoted to the physical 
chemistry of milk and milk products ; the influence 
of physical conditions upon the separation of milk, 
the making of butter ; the coagulation of milk 
and the making of cheese are treated very fully. 

Part III. deals mainly with the bacteriology of 
milk and milk products. The sources of the bacteria 
are explained, as well as the effects they produce 
and the factors which influence their growth. 
Part IV. starts with the nutritional value of milk 
and discusses the part which it plays in the feeding 
of young and adult animals. The part played by 
milk in regard to the requirements of the body for 
vitamins is also dealt with. The final chapter is 
devoted to the physiology of milk secretion, the 
influence of food upon milk production, and especi¬ 
ally the part played by the protein and fat of the 
diet. 

The volume is excellent in every way; its arrange¬ 
ment brings out the results of inquiries which have 
often been neglected in books on dairying, and the 
list of references at the end of each chapter will 
be found most helpful to workers on the subject. 

Materialprufung mit R&ntgenstraMen: unter beaond - 
erer Berilclcsichtigung der R&ntgenmetaUographie. 
Von Prof. Dr, Riohard Glocker. Pp. vi + 377. 
{Berlin: Julius Springer, 1927.) 31*50 gold 
marks. 

Tbbrb are now many text-books which deal with 
the examination of metals by means of X-rays, and 
the work of Prof. Glocker has many good features. 
It is excellently printed, and contains a full account 
of the various methods of obtaining X-ray spectra 
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and of deduoing from them the structure of metallic 
crystals. 

The most modem types of X-ray tube are de¬ 
scribed, but the reader misses a discussion of the 
difficulties connected with their use, and a critical 
review of experimental methods. It is true that 
one worker will obtain good results with a form 
of apparatus with which another is entirely 
unsuccessful, but the reasons for differences in 
behaviour of different tubes have not, to the 
reviewer’s knowledge, been examined in detail in 
a text-book. The subject of the examination of 
metals for defects by the absorption of X-rays 
is dealt with very briefly, and the main portion 
of the book is concerned with the determina¬ 
tion of structure. The known data respecting 
space-lattices of metals and alloys are collected, 
whilst non-metallic substances only receive brief 
notice. 

The most conspicuous defect is the almost com¬ 
plete neglect of English work, in a field in which 
this country has made such important discoveries. 
Even the work of the Braggs is only quoted from 
the comparatively elementary book by those 
authors, and not from original papers, and their 
collaborators are scarcely mentioned. As a review 
mainly of German work, however, the volume 
may be recommended as being both clear and 
thorough. 

Biologic der Friickte und Samen (Karpobiologie). 

Von Prof. Dr. E. Ulbrich. (Biologische Studien- 

bueher, herausgegeben von Walthor Schoeni- 

ohen, Band 6.) Pp.viii + 230. (Berlin: Julius 

Springer, 1928.) 12 gold marks. 

A handbook on the biology of fruits and seeds has 
long been needed. This work only partly supplies 
the need. While the morphological aspects are 
adequately dealt with, considering the size of the 
book, the biological data given are less satisfactory. 
This is largely due to the relative nogloot of field 
investigation and experiment by the majority of 
those who have studied fruits and seeds. Many 
biologists cannot feel satisfied that opinions stated 
as a result of herbarium and museum studies are 
trustworthy acoounts of what actually happens in 
Nature. It is certainly risky to conclude that 
morphological peculiarities function for wide dis¬ 
persal in the absence of observational and experi¬ 
mental faots, and deductions from analogical 
resemblances may be entirely misleading. 

Prof. Ulbrich divides the main part of his subjeot 
on the basis of the agents of dispersal. Self¬ 
dispersal (autochory) is first considered. Agents 
external to the plant result in allochory, of which 
the following types are recognised : zoochory (ani¬ 
mal dispersal, endozoic, synzoic, epizoic), hydatho- 
chory (water dispersal), and wind dispersal (anemo- 
chory). Short accounts of polychory, polycarpy, 
and vivipary conclude the book. An adequate 
index is provided, but the list of literature is far 
from complete, especially for English research. 
The work is well illustrated with fifty-one text- 
figures. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers o/, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Experimental Proof of ‘ Negative Dispersion.' 

The intimate connexion between absorption and 
selective dispersion suggests that the process of 
‘negative absorption 1 implied by the Planck-Einstein 
theory of temperature radiation should be accom¬ 
panied by a corresponding negative selective disper¬ 
sion. The idea of 4 negative dispersion 1 was first 
introduced by H. A. Kramers in hie correspondence 
theory of the scattering and dispersion of light (see 
Nature, 113, p. 673 ; 1924). It now appears also in 
the quantum mechanics of those phenomena. 

By considering tho dispersion of a gas only in the 
neighbourhood of an isolated spectral line connected 



Fio. l. 

with the quantum states j and k t it follows from these 
theories, as well as from simple considerations analo¬ 
gous to the Einstein proof of tho Planck formula (see 
R. Ladenburg, Zeit. f. Phys. f 4 # p. 451 ; 1021 : 48, 
p. 15 ; 1028), that the change of tne refractive index 
will be proportional to the product 

instead of to the number 9t of dispersion electrons 
required by classical theory. Here Nj and N* are the 
number of atoms per o.o. in the states j and k ; g de¬ 
notes tho statistical weight of the state ; and f ki is the 
‘ relative strength of the corresponding oscillator,' 
being proportional to the Einstein probability co¬ 
efficient for the spontaneous transitions k - j, or to the 
square of the amplitude of the corresponding electric 
moment of the undisturbed radiating atom. 

According to this formula the negative dispersion is 

determined by the expression Usually this 

value, and therefore tho amount of negative disper¬ 
sion, is negligibly email. It will only be considerable 
if the gas is excited very strongly and if the difference 
of energy between the two combining states j and k 
is not too large. 
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Led by these considerations, we have succeeded in 
obtaining negative dispersion by extending otxT experi¬ 
ments on anomalous dispersion near the different 
spectral lines of electrically excited neon (see Zeit. /. 
Phys., 48 , p. 26 ff.; 1928) to high current densities 
(c. 1 ampere per om. 9 ). 

The results of our measurements of anomalous dis¬ 
persion near the lines 5882 (tf*/> 2 ), 6944 (SaP*). 6334 (s^p#), 
and 7032 —all belonging to the same lower state 

s.—are given in the accompanying diagram (Fig. 1). It 
shows tne amount of anomalous dispersion, measured 
by the number 9t, on the amount of current passed 
through the neon tube of i cm . 9 cross-section. Only 
the relative 'It values of the different lines, all reduced 
to a oomrnon Hoale, are represented. The absolute 
values of 91 differ from each other according to our 
formula, by the factor of the ‘relative strength ’ /**. 

The common increases of the different s^pt -lines 
up to about GO milliamperes correspond with the in¬ 
crease of the Nsz values of the atoms in the common 
lower Btate s 5 (see our previous experiments). At 
larger currents, however, the curves of the different 
lines behave in quite another way: after reaching a 
maximum value they all decrease 
again, but in doing so they separate 
considerably from one another; 
thoso of largest wave-length de¬ 
crease most, and those of shortest 
wave-length decrease least, i.e. the 
smaller the difference of energy be¬ 
tween the common lower state s s 
and the different upper states p*, 
the larger is the effect of decreasing. 

This is just what we should expect 
as a consequence of negative disper¬ 
sion and the influence of tho oxpres- 
N a 

sion y (j corresponds in our ex¬ 
periments to * 5 , and k to p t or p 4 , or 
p 8 or p 10 ). The larger the current 
the larger is the number of the atoms 
in the upper state p* (according to 
our former experiments, above 50 
milliamperes the atoms in the lower 
state s $ do not increase much, as 
these states are continually destroyed 
upon electron impacts); and there¬ 
fore the larger will be the relation 
N k /Nj. Further, the number N k of the atoms in 
the different upper states (that is p J0 • • • P%) will 
bo greater tho lower the energy of that state—-as 
a consequence of a kind of statistical equilibrium 
(see our former experiments). The influence of the 
statistical weights also comes into play, as will bo 
shown in a more dose discussion of the experiments. 
It is theoretically very improbable that the electric 
field associated with the high current density should 
exert an effect upon the /-values so as to be respon¬ 
sible for the described phenomena. On the other hand, 
we have not succeeded in detecting a corresponding 
anomalous dispersion near the infra-red lines p k -da as 
a matter of fact, the lines are rather broad, so that 
the proof for anomalous dispersion is not very sensitive. 
Besides, it may be that tne 4 relative strengths * / of 
these lines, i.e, the probabilities of the spontaneous 
transitions, are not large enough for an appreciable 
amount of anomalous dispersion. 

As a matter of faot, we meet with the same conse¬ 
quences in considering the action of negative absorp¬ 
tion. In the Planck formula of temperature radia- 

hv 

tion, the - 1 in the denominator (e* 2 *-1) results from 
taking the processes of negative absorption into 
account. This - 1 gives the whole difference between 
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the formulae of Planck and that of W. Wien. It is 
well known, from the experiments of Lummer-Prings- 
heim and Rubens-Kurlbaum, that the difference 
between these two formulae and also the validity 
of the Planck formula, come out the more clearly the 
smaller the relation v/T, that is, the larger the tempera¬ 
ture (or the excitement) and the larger the wave¬ 
length. 

H. Kopfermann. 

R. Ladknburq. 

Kaiser Wilhelm Institut fur physikalische 
Chemio und Elektroohernie, 

Berlin, Pahlem, 

July 28. 


Wave Mechanics and Radlouctive Disintegration. 

After the exponential law in radioactive decay had 
been discovered in 1902, it soon beoame clear that the 
time of disintegration of an atom was independent of 
the previous history of the atom and depended solely 
on chance. Since a nuclear partiol© must bo held in 
the nucleus by an attractive field, we must, in order to 
explain its ejection, arrange for a spontaneous change 
from an attractive to a repulsive field. It has hitherto 
been necessary to postulate some special arbitrary 
* instability 1 of the nucleus ; but in the following note 



it is pointed out that disintegration is a natural conse¬ 
quence of the laws of quantum mechanics without any 
special hypothesis. 

It is well known that the failure of classical mech¬ 
anics in moleoular events is due to the fact that the 
wave-length associated with the particles is not small 
compared with molecular dimensions. The wave¬ 
length associated with a-particles is some 10 4 smaller, 
but sinoe the nuclear dimensions are smaller than 
atomic in about the same ratio, the applicability of the 
wave mechanics would seem to be ensured. 

In the classical mechanics, the orbit of a moving 
particle is entirely oonfined to those parts of space for 
which its potential energy is less than its total energy. 
If a ball be moving in a valley of potential energy and 
have not enough energy to get over a mountain on one 
aide of the valley, it must oertainly stay in the valley 
for all time, unless it acquire the deficiency in energy 
somehow. But this is not so on the quantum mech¬ 
anics. It will always have a small but finite chanoe of 
slipping through the mountain and escaping from the 
valley. 

In the diagram (Fig. 1), let 0 represent the centre 
of a nucleus, and let ABCDEFQ represent a simplified 
one-dimensional plot of the potential energy. The 
parts ABC and OHK represent the Coulomb field of 
repulsion outside the nucleus, and the internal part 
CDEFO represents the attractive field which holds 
a-partiolee in their orbits. Let DF be an allowed orbit 
the energy of which, say 4 million volts, is given by the 
height of DF above OX. Approximately, we can say 
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that with this orbit will be associated a wave-function 
which will die away exponentially from D to B, Again, 
corresponding to motion outside the nucleus along 
BM, there will be a wave-function which will die away 
exponentially from B to D. The foot that these two 
functions overlap in the region BD means that there is 
a small but finite probability that the particle in the 
orbit DF will escape from the nucleus along BM y 
acquiring kinetic energy equal to the height of DFBM 
above OX, say 4 million volts. Thin occurrence will 
be spontaneous and governed solely by chance. 

The rate of disintegration, that is, the probability of 
escape, depends on the amount of overlapping of the 
wave-functions in tho regions DB and FH , and this is 
extremely sensitive to the height, to which the poten¬ 
tial curve at C rises above B1)F . By varying this 
height through a small range we oan obtain all periods 
of radioactive decay from a fraction of a second, 
through the 10" years of uranium, to practical stabil¬ 
ity. (In considering the transmutation of a molecule 
into its isomer, Hund found a similar vast range of 
transformation poriods, Zeit. /. P t , 43, 810 ; 1927.) 
If the potential curves for the interaction of an 
a-particle with the various radioactive nuclei are 
similar, we‘can obtain a qualitative understanding of 
the Geiger-Nuttall relation between the rate of dis¬ 
integration and the range of tho omitted a-partiolos. 
For the a-particles of high energy the wave function 
for outside motion will overlap that for the inside 
motion more, and tho rate of disintegration will bo 
greater. 

Besides obtaining a general idea of tho mysterious 
instability of the nucleus, we can visualise in this way 
one of the most puzzling results of recent experimental 
work. An a-particle having the same range (2*7 cm.) 
as those omitted by uranium should, if fired directly at 
the uranium nucleus, penetrate its structure ; while 
faster a-particles should do so, oven when not fired 
directly at the nucleus. It was therefore disconcert¬ 
ing when, on examining the scattering of fast a-par¬ 
ticles fired at uranium, Rutherford and Chadwick 
(Phil, Mag., BO, 904 ; 1925) could find no indication of 
any departure from the inverse square laws. But 
from the model outlined above, this is what would be 
expected. For if the height of BM above OX repre¬ 
sents the energy of the uranium a-particles, then a 
faster particle fired at the nucleus will simply run part 
way up tho hill ABC and return without having en¬ 
countered any change in the repulsive field or any 
nuclear particles (which are describing orbits within 
tlio region QEG). 

The peculiar property of the wave mechanical equa¬ 
tions wnioh finds application here has also boon applied 
to the theory of tho emission of electrons from cold 
metals under the action of intense fields (Oppenheimer, 
Proc. Nat. Acad. 8ci. t 14, 363; 1928; and Fowler 
and Nordheim, Proc. Roy . Soc. t A, 119, 173; 1928). 
Ordinarily, an atom does not lose its electrons because 
the attractive field of the atom remains attractive to 
all distances. But when an intense field is applied, 
then the attractive field is reversed in sign a short 
distance from the atom. This makes the resultant 
potential energy curve similar to that in the diagram, 
and so the atoms begin to shed their electrons. 

Muoh has been written of tho explosive violenoe 
with which the a-particle is hurled from its place in the 
nucleus. But from the process pictured above, one 
would rather say that tho a-particle slips away almost 
unnoticed. 

Ronald W, Gurney. 
Edw. U. Condon. 

Palmer Physical Laboratory, 

Princeton University, 

July 30. 




440 


NATURE 


[September 22,1928 


X-Ray Studies of the Structure of Suits 
Adsorbed on Cellulose. 

The ability of cellulose to take up salts from 
aqueous solutions and retain them upon drying is 
well known, but little haB been shown as to the 
condition in which they are retained. The following 
possibilities which might be distinguished by X-ray 
analysis are suggested : (1) a mechanical holding, in 
which both cellmose and the salt retain their original 
structure ; (2) a reaction forming a new' structural 
arrangement ; (3) a molecular or ionic dispersion of 
the salt throughout the cellulose units, the cellulose 
being structurally unchanged. It has just come to 
our attention that Ruff, Ebert, and Luft ( Z . artorg. 
ally cm. Ghent 170, 49 ; 1928), in an X-ray study of 
salts adsorbed on activated carbon, found in the 
majority of cases no evidence of the presence of the 
salts in their crystalline state. This observation 
would correspond to the third possibility. 

Our X-ray examination of salts adsorbed on cellulose 
has shown that up to a certain * saturation concentra¬ 
tion ’ of the salt, the third possibility is the correct 
one. Above this concentration the excess salt has 
its characteristic structure, and probably fcorresponds 



Fig. 1,—TunasUtc-Btarch pat- Fig. 2.—Tung*tate-«tarch pat¬ 
tern, bemrc wotting. tern, after wetting and 

drying. 


to the first possibility. In no case did we observe 
any evidence of a new structural arrangement. 

Investigations were made with oellulose both in 
the form of starch and as filter paper. The two salts 
studied were NaCl and Na 8 W0 4 .2HjO. Varying 
amounts of salts (from 0-10 per cent sodium chloride 
and 0-35 per cent tungstate) were soaked into weighed 
samples of filter paper, which were dried and re- 
weighed. Ten thioknesses of the paper served as a 
specimen. The starch was mixed with the salt in 
the desired proportions, wettod with a few drops of 
water, and dried in a desiccator. The speoimen 
containers for the starch were ,\,-inch metal strip, 
with I-inch hole, covered on both sidos with thin 
cellophane windows. The wetting process took place 
in these specimen containers. The powder diffraction 
method was employed, using unfiltered radiation 
from a Coolidge molybdenum target tube operated 
at 30 k.v. (eff.). 

To have standards for comparison, diffraction 
pictures were taken of.the filter paper alone; salts 
alone ; filter paper witli salt mechanically rubbed in 
until its salt content equalled that of the ‘ soaked in ’ 
specimen; and the starch-salt mixtures before 
wetting. The 4 rubbed in * sodium tungstate specimen 
showed the superimposed patterns of the salt and of 
the paper, as would be expected. The tungstate- 
starch series before wetting (Fig. 1) also showed the 
two characteristic patterns, over all concentration 
ranges investigated. 

After wetting and drying, however, the tungstate 
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pattern disappeared entirely at all concentrations 
below a point between 25 ana 35 grams per 100 grams 
of starch, leaving only the unchanged starch pattern 
(Fig. 2). The filter paper series showed the same 
disappearance of the tungstate pattern at a corre¬ 
sponding concentration. Above this concentration 
in each case both the celluloso and the salt patterns 
appeared. 

This phenomenon indicates that below a certain 
concentration the salt is moleoularly or ionioally 
dispersed. Above this concentration crystals of the 
salt exist as such. At no concentration was there 
evidence of any new structure. 

The sodium chloride-starch study was similarly 
carried out, and with identical results, except that 
the 4 saturation concentration 1 was much lower (in 
the vicinity of five grams per 100 grams of starch). 
Since the ratio of 4 saturation concentrations ' of the 
two salts is approximately six to one, and since their 
molecular weights are in a similar ratio, it seems quite 
probable that the phenomenon is a molecular one. 
Thus these 4 saturation concentrations ’ would be 
more properly expressed as molecular concentrationn 
than as weight concentrations. 

R. H. Abokn. 

R. L. Davidson. 

Research Laboratory of Applied Chemistry, 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts, 

July 24. 


The Island of San Matteo. 

Looking at an old map of Africa last year, I 
noticed an island named San Matteo about half-way 
between Ascension and the Gold Coast. My curiosity 
was aroused, and in the past eighteen months I have 
examined more than a dozen maps dating from the 
sixteenth to the eighteenth century, including the 
two oldest maps of Africa in the Vatican library. 
In every case San Matteo is indicated in approxi¬ 
mately the same position. Lately, a French map of 
1722 has come into my possession, which gives the 
following note : “ Isle St. Mathieu d6couverte par 
les Fortugais l’an 1526. II y a une Souroe de Bonne 
Eau.” The position of the island on this map is 
lat, 2° S., long. 16° E. of Ferro. Is it likely that a 
Portuguese navigator could have been so far out of 
reckoning, both in latitude and in longitude, as to 
have rediscovered Ascension without knowing it ? 
Or did San Matteo really exist ? S. J. Shand. 

Stellenbosch, South Africa, 

Aug. 2. 


The recurrence on a large number of maps, for at 
least two centuries, of the supposed Island of St. 
Matthew in the position named by Prof. Shand is 
a striking example of the vitality of error when onoe 
established. At the moment I am unable to trace 
a previous discussion of the question, but the following 
seems a possible solution of the problem. 

There seems little doubt that the legend on the 
French map of 1722 was based directly or indirectly 
on a story told by the Portuguese historian Barros, 
Dec. I, Liv, 2, Cap. 2 (edit, of 1778,1. 1, p. 147), which 
had no doubt been ourrent before he wrote in 1552, 
The story, given under the date 1525, oomes at third 
hand from a Portuguese pilot, who told of having 
touched at an uninhabited island named 8. Mattheus, 
in which were two watering places, one good, the 
other not good ; and of an inscription seen on two 
trees which recorded that Portuguese had been there 
87 years before. The island of S. Thom6 in the Gulf 
of Guinea is spoken of in the same passage, so the 
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reference would seem to be to an island in the same 
region. I find, in fact, in the "Homy** Chart of 
about 1602, a name which may possibly read “ Y. de 8. 
Matteo n applied to one of the islands in the gulf. 
Moreover, in Sir George Peckham’s discourse on 
Western Planting, printed by Hakluyt (Maolehose’s 
Edition, viii. p. 127), 4 S. Matthewe ’ is named along 
with Principe, Anobom, and S. ThomA, as an island 
under the equinoctial line, peopled by the Portu¬ 
guese. 

The shifting of the island to a very different longi¬ 
tude need cause no surprise in view of the vagueness 
of the early records, and oould easily be matched by 
other similar instancies. An excuse for so placing it 
might perhaps be found in the marking of an island, 
in the exact position eventually adopted for 8aint> 
Matthew, in a Portuguese MB. chart of about 1610, 
ascribed to the Kernels. Here tho island is named 
‘ A Trynidade, 1 due possibly to confusion with the 
island of Trinidad in tho S.W. Atlantic, discovered 
in 1502 by Estev&o da Gama. But like Ascension 
(which was an alternative name for the latter Trinidad) 
the name was no doubt boat owed on many different 
islands. 

The earliest map in which 1 have so far found the 
fictitious island is the famous Kibero map of 1629. 
Later it reappears regularly in the charts of the 
Doscoliers School of Dieppe, in tho Portuguese charts 
of the Homems, in the Italian engraved maps of 
Gas^aldi and others, though the name is not always 
the same nor always clearly legible. It is not to be 
found in the MS. chart of Fero Fernandez of 1528. 
Possibly some other correspondent may be able to 
give a more certain explanation. E. Hkawood. 


Contractions for Titles of Periodicals. 

Thk letter from Oapt. Sheppard, under tho above 
title, in Nature of Aug. 25, raises a question of no 
little interest and importance to all those who are 
concerned in any way with the use of scientific 
periodicals, for the general adoption of ft standard list 
of contractions for the titles of periodicals is much 
needed. 

Unlike Capt. Sheppard, however, I can see no 
reason why the list given in the “ World List ’* should 
not be used for this purpose. It is immaterial that 
we do not all agree with the contractions used for 
the individual words. Should we ever agree ? The 
point is that here is for the first time a very carefully 
compiled and complete list, with a ready key to tho 
abbreviations used, and if it were universally adopted, 
whatever blemishes it contains would soon be lost 
sight of in the advantages that would be provided, 

Capt. Sheppard’s criticism that the contractions for 
the separate words are not uniform is, I think, beside 
the point. The compilers of the list have, as it seems 
to me, disregarded the separate word entirely and 
have taken the whole title as the unit. They have 
attempted so to contract the title as a whole that this 
becomes quite short and is yet distinguished from all 
other titles in the list. That is why Argus is not 
qualified by the place of publication—there is no 
. other title Argus, and therefore no chance of con¬ 
fusion. Where there is likely to be confusion, a 
distinction is drawn—as, for example, Farmer , Chicago , 
and Farmer , St, Paul, For quite obviously, the 
second volume of the 44 World List ” containing the 
contractions is intended to be used with the first 
volume, to which it is cross-referenced by the numeri¬ 
cal order of the entries. An inquirer does not have 
to guess what Argue means. He turns up Vol, 1 and, 
by means of the number given against the contraction, 
at once finds the full title and place of publication. 
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There is, it is true, a snag here which must be 
avoided when tracing a contracted title. For the 
contractions, being in the exact order of the full titles, 
are not always in strict alphabetical order among 
themselves. Thus the contraction Ann. has five 
distinct alphabets representing in the full list Annaee, 
Annalen , Annates , Annali , and Annals, and care must 
be exercised to ensure that a contraction is being 
looked for in its proper group. But a little experience 
of the list will soon accustom a reader to the arrange¬ 
ments of such entries as this, and no difficulty should 
arise. (Glasers Ann. is perhaps a glaring example, 
for it occurs amongst the A*# where it would cortamly 
not be looked for, but in this particular case the 
periodical is ho well known that few should bo misled.) 

There is no other list in existence so compre¬ 
hensive, and to the compilation of which mo much 
thought has been given, and it will bo a pity if, 
instead of making use of it, we waste our time in 
arguing over details which, after all, will always 
remain matters of opinion. 

Aux.ak Gomme (Librarian). 

The Patent Office Library, 

26 Southampton Buildings, 

London. W.C.2. 


Isotopes of Neon. 

In one of his earlier papers, Aston {Phil. May ., 30, 
444 ; 1920) found three isotopes of neon, Ne ao , Ne al , 
and Ne 8 \ Distinct indications of No 91 were obtained 
only on the clearest spectra, and he estimated that, 
if this constituent exists, its proportion was probably 
less than one per cent. In his more recent work 
(Proc. Hoy. Soc 115 A, 487 ; 1927) apparently no 
evidence of the isotope No 24 was obtained. 

In a study of the ionisation process of methane, 
using a mass-spectrograph of the Dempster type, we 
have had occasion to uso neon as a calibrating gas, 
and, under a great variety of experimental conditions, 
wo have always observed an ion with ft mass 21 
corresponding to Ne 21 . This ion was never observod 
when neon was absent, nor oould it be a hydride of 
Ne ao+ , since it was obtained with pure neon and no 
corresponding ion of mass 23 was found. 

There are, then, three isotopes of noon, as was first 
reported by Aston, and we estiinat© that atmospheric 
neon is composed of about ten per oent Ne a *, two per 
cent Ne ai , and the remainder Ne 90 , 

T. R. Hoonkss. 

H. M. Kvalnes. 

Chemical Laboratories, 

University of California, 

Berkeley, California. 


Corpuscular Theory. 

Having been urged to direct attention to a paper 
by myself read to the British Association fifty years 
ago, on a corpuscular -wave -theory of light, founded 
upon Le Sage’s theory of gravity, I sent a letter to 
Nature which appeared in tho issue of Sept. 8. In 
that letter I say that, in 1878, the chief difficulty 
seemed to relate to refraction, and tho reduced 
velocity of light in a dense medium. I ought to have 
added that the hypothesis that then seemed the most 
suitable for explaining the diminished velocity of 
light in dense media is due to the necessary wriggling 
of ultramundane corpuscle# round the atoms, thus 
lengthening the distance to be traversed, and 
diminishing the velooity of the wave-front. 

George Forbes, 

M2 
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The Relation of Physiology to other Sciences. 1 

By Prof. C. Lovatt Evans, F.R.S. 


Physiology and Thheapbdtios. 

« 

171R0M the earliest times physiological knowledge, 
X 1 whether known by that name or not, has had 
the closest association with medicine. It would in¬ 
deed be difficult to imagine any great advance in 
one that was not immediately reflected in the other. 
Their methods, though necessarily different, are 
convergent, their meeting-point being the disclosure 
of normal functions. It is the business of the 
physician to attend to the urgent call of pain and 
disease, and to use for their relief such information 
as he has at his disposal. As he does so he observes, 
compares, and draws conclusions on the basis of 
which a theory of the causation of the disorder may 
be built. The clinical observations and deductions 
drawn from them give a basis of rational physio¬ 
logical theory from which we have learnt that a 
state of disease is never a thing in itself, but is 
always a result of a quantitative change in some 
physiological process, an increase or diminution of 
something that was there to begin with. 

No aspect of scientific activity is so generally 
misunderstood as that which concerns the making 
of discoveries, and in matters of medical research 
ignorance is particularly widespread. Discoveries 
are infrequent, in a sense fortuitous, and often 
dependent on rare qualities of intellect as well as 
on accurato observations, and they mostly come 
out of the fullness of time. We all. feel great pride 
in recalling that one of the greatest of all discoveries, 
which has recently been celebrated as the tercen¬ 
tenary of the publication of William Harvey’s 
famous book “Do Motu Cordis,” was made in our 
own country. Here was a genuine revelation that 
put old facts in a new light. 

Incidentally it has been claimed, with more 
audacity than insight, that experiments upon 
living animals serve no useful purpose, and it nas 
even been pretended that Harvey nad no need for 
such experiments in the classical researches which 
formed the foundations of physiology and gave 
reason to physic. Riolan, in advancing against 
Harvey the criticism that “it is a mockery to 
attempt to show the circulation in man by the study 
of brutes,” was, as Gley has recently remarked, 
“ already employing the argument, if it can be 
called one, which is encountered under the pen of 
the antiviviseotionists of all times, and which illus¬ 
trates the diuturnity of ignorance and folly.” 

Let anyone with sufficient acquaintance with 
physiology try to write an account of such of the 
main facts concerning the functions of the heart 
and of the circulation os are most valuable in medi¬ 
cine, without reference to any fact obtained directly 
or indirectly by animal experimentation, and he 
will find his essay a very sorry one indeed ; for no 
doctor can us© a stethoscope, feel a pulse, take a 
blood-pressure, administer a hypodermic, give an 
anaesthetic or a transfusion, perform any modem 

* th » Pjrwideatw *ddnu to SeoUoo I (Phyiiokwv) of the 
British AMo<d«uon, delivered at Glasgow on Sept. 10. 9 
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operations, or indeed take any steps in diagnosis, 
prognosis, or treatment, without utilising at every 
turn knowledge derived from the results of animal 
experimentation and obtainable in no other wav. 

The subject of pharmaoology is very closely 
connected with physiology on one hand and with 
therapeutics on the other. Rational therapeutics, 
based on the results of pharmacological study, also 
will carry into the wards the spirit of true scientific 
investigation, and the provision of beds m some 
hospitals for the use of the professor of therapeutics 
is an indication that definite progress is being made 
in this direction. Such an advance has not come 
before it is needed. If the medical practitioner is 
to compete successfully with osteopaths, chiro- 
practers, and other similar unqualified persons, he is 
most likely to do so by only prescribing treatment 
with proper scientific basis. He should be able to 
form some opinion with regard to the claims of 
advertisers of remedies who contribute so large a 
share towards his daily mail deliveries. 

It is, in my opinion, quite impossible, and per¬ 
haps undesirable, at the present time to frame 
instruction in physiology so as adequately to equip 
the ordinary medical student to proceed directly 
to the prosecution of research in any of its branches; 
this can only be achieved by a further year or two 
of study of the subject, such as by a science course 
for an honours degree. One of the objects of in¬ 
struction is to enable the latest results of physio¬ 
logical investigation to be utilised in the clinic, and 
it seems to me that one of the best ways for this to 
be effected is for some workers specially trained 
in physiological methods to enter the staff of clini¬ 
cal units where facilities for research work are at 
hand. 

The opinion was at one time prevalent among 
many clinicians, that if their problems required the 
use of methods similar to those of experimental 
physiology, these should be farmed out to a physio¬ 
logist, and although there are cases where this 
procedure may be followed with advantage, the 
rich harvest which has already been reaped by 
the importation of physiological knowledge and 
methods into, rather than the export of problems 
from, the clinic, is adequate justification for the 
former. It is in any case encouraging to note the. 
present-day decline of the attitude that experi¬ 
mental investigation is work of a lower order, which 
can be put out like so much washing, for the em¬ 
ployment of an inferior caste. 

The close connexion which is now generally 
admitted between physiology and medicine was 
clearly foreseen by Claude Bernard in 1866. Medi¬ 
cine, he said, is a science, and physicians who de¬ 
scribe it as an art injure it* because “theyexalt a 
physician's personality by lowering the importance 
of science.” “ True experimenting physicians,” he 
says, “ should be no more perplexed at apatient’s 
bedside than empirical physicians. They will 
make use of all the therapeutic means advised by 
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empiricism ; only, instead of using them according 
to authority ana with a confidence akin to super¬ 
stition, they will administer them with that 
philosophic doubt which is appropriate to true 
experimenters. * ’ 

Physiology takes its place as a science in pro¬ 
portion as its data are acourate and its principles 
fall into line with those in the other sciences. My 
great teacher Starling said that science has only 
on© language, that of quantity, and but one argu¬ 
ment, that of experiment. The qualitative ob¬ 
servations of one generation tend to become 
quantitative at a later stage of development of a 
science, and the degree of development of a science 
can indeed to some extent be judged by the extent 
to which it falls into a scheme of the unity of science 
by giving results which are capable of mathemati¬ 
cal treatment and of expression in broad general 
principles. 

What has happened in physics and chemistry 
may be reasonably expected to happen in biology, 
so Boon as it is able by improvement in the aocuracy 
of its methods and by progress in the formulation 
of its problems to employ mathematics with profit 
in the manipulation of data and in the construction 
of those generalisations which are landmarks of 
progress in all the sciences ; indeed we are, I think, 
now witnessing the commencement of such a phase 
in the development of our own subject. 

Mathematics and mathematical physics have 
been of considerable use to physiology in increasing 
the accuracy of its experimental data, and this in 
two ways. First, by bringing the accurate experi¬ 
mental and intellectual methods of physics to bear 
on the construction and use of the numerous 
physical instruments which it employs. It has 
been said by Prof. A, V. Hill, that many of the 
early investigations on muscle were in reality 
studies of the properties of levers, and it is certain 
that similar remarks apply to only too many in¬ 
vestigations in which the properties of the apparatus 
used have not been suitably investigated. 

Even when the apparatus at the disposal of the 
physiologist is unexceptionable, however, it is 
often the fact that, owing to the nature of the 
subject, results are not susceptible of repetition 
with the same ease and certainty as are those of 
chemical or physical experiments. The variability 
of the results is due in such cases to what are called 
accidental circumstances, a term which in reality 
means circumstances over which we have no con¬ 
trol, owing either to our ignorance of their nature, 
or else to our inability to alter them. In those 
cases where further study provides methods of 
more fully understanding ana therefore more ade¬ 
quately controlling these circumstanoes, valuable 
results follow almost at once. 

Under the most favourable conditions, however, 
it has up to the present been usual to find a con¬ 
siderable unavoidable margin of variation in the 
results of many physiological experiments. By 
regarding these provisionally as 1 chance ’ varia¬ 
tions, considerable help may be obtained by the 
application of the theory of errors, based on the 
theory of probability* 
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Lastly, as a means for evolving generalisations 
out of experimental data, and of bringing these into 
relation with the generalisations of other branches 
of science, the use of mathematics is incontestable. 
One need only mention as examples the fresh out¬ 
look which has been provided for further investiga¬ 
tion by the exact study of the data relative to the 
segregation and recombination of hereditary factors, 
the beautiful investigations of L. J. Henderson on 
the equilibria in the blood, the theoretical study 
of the phenomena of excitation, the employment of 
thermodynamics and the numerous other applica¬ 
tions of physico-chemical theory. 

Chemistry and physiology having both originally 
sprung from the art and practice of medicine, it is 
little matter for surprise that such a rich harvest 
has been reaped by their reunion in the form of 
biochemistry. Although these developments were 
foreshadowed by the intuition, if not by the actual 
achievements, of the iatro-chemists of the six¬ 
teenth century, little advance was possible until 
chemistry had, by separation from medicine, 
established its position as an independent science. 
So that it was not until about 1840 that organic 
chemistry and biochemistry were able, chiefly 
owing to the inspiration of Liebig, to make rapid 
progress, at least on the Continent. It is signifi¬ 
cant that at the present time a steadily increasing 
number of young highly trained organic chemists 
consider it worth their while to turn to bio¬ 
chemistry ; their welcome entry into our ranks 
gives us fresh hope and faith in our future, as well 
as in theirs. 

As is usually the case, rapid developments in 
biochemistry have followed improvements of 
technique; the advances in micro-methods of 
analysis, without which insulin would probably 
not have been discovered, or the constitution of 
thyroxin made known, have played a very import¬ 
ant part; the same applies to the whole subject of 
physical chemistry, much of which, like colloid 
chemistry and the theories of buffer action, has 
been built up in response to biochemical re. 
quirements. Since the central problems of bio* 
chemistry are dynamical, most of its subject 
matter must be treated from that point of view, 
and here again the debt to physical chemistry must 
be recognised. 

Whether a biochemist should be primarily a 
chemist or a biologist is a question which has been 
much debated in private, though little in public. 
Personally I see no reason why he should not be 
both. If he must have one label, it is better that 
of the chemist, provided always that the bio¬ 
chemist works in the closest possible association 
with the physiologist. In fact, 1 am convinced 
that within the limits of administrative possibility, 
the greater the variety of workers brought together 
the better the results. 

So much for the exact sciences. Their value to 
physiology is immense. They help us to interpret 

1 )henomena, but not to predict. In a word, physio- 
ogy is something more:than biochemistry and 
biophysics; it is, and will always remain, a bio¬ 
logical subject. 
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As its nearest neighbour among the biological 
sciences, zoology should have the closest relations 
with physiology, yet it is curious that during 
several decades, for reasons which need not now 
be discussed, these two subjects wore as the poles 
apart. The newly disinterred subject of com¬ 
parative physiology, however, bears witness to a 
returning interest of zoologists in tho experimental 
study of function as against mere raorphologioal 
classification, as well as of physiologists in com- 
larative function as a valuable means of throwing 
ight on their own special problems. 

The relation of anatomy to physiology can best 
be understood if we recall the fact that when the 
time was ripe physiology separated off from 
anatomy, taking with it all those dynamic prob¬ 
lems which concerned function, and leaving 
anatomy literally little but the dry bones. The 
stationary condition of anatomy during the last 
decades of the nineteenth century was similar to 
that of zoology, and indeed had similar causes, and 
was little relieved by the subsequent incorporation 
of anthropology and embryology, 

Histology had in most countries remained with 
anatomy, and had for the most part been con¬ 
tent, like it, merely to describe the structure of 
preserved dead things. In Britain, it is true, 
histology had until quite recently everywhere re¬ 
mained with physiology, and had perhaps fared 
no better, for although the British, like their Con¬ 
tinental friends, did ‘ nothing in particular,’ they 
did not do it very well, for we must admit that 
histology had degenerated into a merely descriptive 
subject, supplemented by training in a useful 
technique, and by the identification of specimens. 
Nevertheless there were rays of hope, and occa¬ 
sional hints, that the problems of function had not 
been entirely lost sight of, and that the large mass 
of histological information which had been collected 
might become valuable if only the fundamental 
question as to the reality of the structures described 
could bo settled. 

At the present time some English schools have 
followed the American and Continental practice, 
and handed histology over to anatomy and though 
1 am personally not at all convinced of the justifi¬ 
cation of this step, yet in view of the indications of 
quickening in the subject of anatomy during the 
past two decades, it no doubt is best to suspend 
judgment as to the ultimate result of the transfer. 

I have, I hope, said enough to lend emphasis to 
my principal point, which is that the subject of 
physiology has the most intimate and vital contact 
with all biological subjects, with the fundamental 
sciences, and with medicine. It is, in fact, one of 
the best possible illustrations of Herbert Spencer’s 
idea that “ the sciences are arts to one another.'' 
It has often been said that science knows no fron¬ 
tiers and no nationalities. If we apply this a little 
nearer home, we shall all look forward to the day 
when departments will merely indicate adminis¬ 
trative boundaries and not intellectual compart¬ 
ments. 

Although the application of those sciences which 
are called ‘ exact' is of immense value to physiology, 
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we must be under no misapprehension as to their 
real relation, which is merely that they enable the 
phenomena of life to be described more accurately. 
They in no way furnish an explanation of those 
phenomena or enable us, without direct reference 
to physiological facts, to forecast them. The so- 
called exact sciences appear to be so because of the 
simplifications of which they are capable, by reason 
of which problems can readily be formulated and 
attacked, Disturbing conditions can provisionally 
be ignored or allowed for, and a first approximation 
reached which can be corrected later. In biology 
this can less readily be done. It is the failure to 
appreciate this elementary fact which leads some 
of those trained only in the methods of the exact 
sciences into the most palpable and unpardonable 
blunders when they attack biological problems. 

The process of application of the exact sciences 
to physiology consists in reality of studying the 
phenomena themselves and then adopting the most 
plausible explanation capable of formulation in 
terms of the exact science. There is no other way. 
But let us be under no illusion about finding final 
explanations of what life is by this or any other 
methods. 

It was pointed out long ago by Claude Bernard 
that all a priori definitions of life, like those of time, 
space, or matter, are futile, since they usually them¬ 
selves imply the thing defined. Let us take one 
or two famous definitions of life as examples. 
Bichat in 1818 defined Life as “ the sum total of 
those functions which resist death." Here we have 
two opposed ideas, life and death. " All that Jives 
will die ; all that is dead has lived." For Bichat, 
life is a struggle of the living thing against an 
environment which seeks to destroy it, but it is 
clear that the idea of life as opposed to death is 
implicit in the definition. This idea of an internal 
teleological principle, of entelechy, runs through 
all biological writings back to Aristotle, with whom 
wo believe it to have originated. The amoeba 
which encysts itself does so in order to defy ad¬ 
verse conditions in its environment. The * calcu¬ 
lating intelligence' postulated by Kant directs this 
response. 

Another definition of life which has been much 
favoured of late is the mechanistic one in various 
forms; ‘life is a special activity of organised 
things.' Here again the definition implies the idea 
itself. The possession and maintenance of a de¬ 
finite structure cannot any longer be held to be an 
outstanding feature of living matter as commonly 
understood, for recent researches in physics show 
us that, although electrons may come and go, the 
atomic structure of matter is relatively stable, even 
though in particular circumstances mutations may 
occur. Nevertheless, the view of life as a mech¬ 
anism created by and entirely dependent upon its 
environment gained strength owing to the develop¬ 
ments in other sciences, particularly by reason of 
the synthesis of organic compounds, the principle 
of the conservation of energy and the introduction 
of the Darwinian theory of evolution. According 
to this view, a revival ox that of Empedocles, teleo* 
logical manifestations are accidental. As that 
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thoughtful writer Hj ort remarks , however : ‘ * When 
we, as human beings, call a thing accidental, it 
only meanB that we give up the hope of under¬ 
standing it. . . ‘^In the physical sciences 
those factors are termed accidental which we 
voluntarily disregard in the course of an investi¬ 
gation, or which we find we have omitted to notice/ 1 
Kant, however, in his “ Kritik of Judgment 11 calls 
the teleological 1 ‘ the link whereby our under¬ 
standing can alone be supposed to find any agree¬ 
ment between the laws of Nature and our own 
power of judgment. 11 

Mechanistic interpretations tend in the long run 
to become arrogant and superficial, as vitalistic 
ones predispose to scientific nihilism. For, while 
it is inconceivable that living things do not obey 
the laws of Nature, yet it is equally unthinkable 
that a chance encounter of physico-chemical pheno¬ 
mena can be the explanation of their existence. 
This being so, how can we, in Kant’s words, arrive 
at an understanding of Nature 11 ? 

It seems clearly impossible to harmonise or to 
decide between these opposed views of the nature 
of life, and I do not think any final conclusion to be 
possible or even necessary. To quote Hjort once 
more, “ Philosophy has no other starting-point 
than a problem, and the current results of scientific 
research ; it never leads to any absolute conclusion. 
It grows with the science of Nature, since in reality 
it comprises the most general results of that science 
and comprises nothing more. It does not explain 
the nature of the human understanding, and pro¬ 
vides no means of getting behind the understanding 
itself . . . the existence of which is the first and 
necessary condition for the existence of science 
at all.” 

Physiologists, in attempting to know what life is, 
have in my opinion attempted too much, and I 
think that a new point of view is essential. One of 
the greatest of contemporary thinkers, L. J. 
Henderson, has recently submitted an argument 
with which I venture humbly to agree. The idea 
of adaptation, urged by Claude Bernard, should be 
adopted by physiology as its basal principle, as 
the chemist accepts the conservation of matter, or 
the physicist the conservation of energy. We 
need not seek to know why it is so : that is the 
province of the philosopher; all our experience 
tells us that it is so. It is not a definition of what 
life is, but a brief statement of its way, which is 
valuable, stimulating, and true. But we must 
treat the organism and its environment as one if 
we are to gain a proper insight into the adaptations 
manifested by the former. Life is conserved by 
adaptation, and 1 think that this conception will 
be useful alike to general biology, to physiology 
and perhaps most of all to pathology. 

It is the concern of physiology to study the 
normal functions, and here the normal must be 
regarded as a statistical group. For particular 
purposes it is convenient to consider normals as 
of feed value ; but for other purposes it is equally 
convenient to regard each of these in turn as vari¬ 
able. to study its variations and find how they eere 
produced. When we do so, we find, with increasing 
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clearness the more deeply the subject is investi¬ 
gated, that the variability and the constancy are 
closely related, the fixed value of one thing being 
due to the interplay of the variables of others, 

We have in the study of physiology many 
beautiful examples of this closely woven texture 
of interdependent phenomena. Modify any con¬ 
dition concerning any one of them, and we at once 
set the machinery moving in sueJi a way as to 
counteract what we have done ; and this is not 
what life is, but what it does, which distinguishes 
it—it adjusts the organism to its environment. 

Glancing now towards the future, what may we 
say represents in a few words the trend of modern 
physiology % In many ways a great future lies 
before it. Utilising the other sciences as its tools 
and itself reacting powerfully on them, wc can 
confidently predict progress to undreamt-of heights, 
an enormous development of experimental path¬ 
ology and medicine, and far-reaching effects on 
economic and sociological conditions. Yet, im¬ 
plicit in these very potentialities, there is another 
and a gloomier side to the picture. The rapidly 
accumulating wealth of detailed knowledge and of 
special technique demands an increased specialisa¬ 
tion ; unless there is a periodic intellectual stock¬ 
taking, there must inevitably be a loss of perspective 
and of grasp of great general principles. 

The establishment of special research professor¬ 
ships, however profitable in isolated cases, cannot 
in my opinion make good this growing specialisa¬ 
tion, because it will tend to divorce research and 
teaching and place the teaching professor on a level 
of real or apparent inferiority. The ido!ination of 
research for the sake of the advancement it brings 
is another of the dangers which threaten us. If 
there is one thing worse than ‘ a mediocrity who 
does no research 1 it is ‘ a mediocrity who does. 1 

There arc at the present time a large number of 
junior research posts available, but not enough 
well-trained people adequately to fill them. This 
is all to the good provided that those who on trial 
show no aptitude for the work can be ruthlessly 
eliminated. As they often cannot, there are in 
consequence a number of young people who drift 
from one research scholarship to another, perhaps 
not aimlessly, but with no better objective than 
the manufacture of papers designed to justify their 
employment. The hapless editors of each of the 
swelling tide of journals are coaxed, hoodwinked, 
and, if necessary, bullied, to ensure that these 
papers see the light of day. In the fullness of time 
the list of short-time research posts is exhausted, 
and the young investigator must now either turn 
to some entirely different occupation or else, as one 
of my friends expressed it, ‘ subside into a pro¬ 
fessorial chair 1 for which, incidentally, he is prob¬ 
ably entirely unfitted. 

The pursuit of science is nowadays, perhaps un¬ 
fortunately, a career, and one in which moreover 
it pays to advertise. Science, we are often told, 
is the cream of civilisation. If we believe this, let 
us use all our endeavours %o ensure that it be not 
a whipped cream, specious, puffed up with wind, 
and presenting a fictitious appearance of solidity. 
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Secondary Schools and Examinations . 1 

By Cybil Norwood, D.Lit. 


rpHE public schools and the great day schools 
JL of the nineteenth century were inspired both 
in regard to currioulum and method by Oxford 
and Cambridge, and they were largely classical; 
a reaction against this undue narrowness led to the 
experiment of the organised science schools of the 
last ten years of that century. These in their turn 
certainly carried the reaction too far, and produced 
juvenile chemists and physicists without culture or 
general education. In 1904 the Board of Education 
issued its first regulations for secondary schools, and 
sought something broader than either of these two 
rival institutions ; they established a four*year 
course in which English, geography, and history, at 
least one language other than English, mathe¬ 
matics, science, and drawing should be studied, 
together with manual work, physical exercises, and, 
for girls, housewifery. As that course has been 
worked in practice in the last twenty-five years, it 
has been in the main academic in spirit, and the im¬ 
portant subjects have come to be the native tongue, 
the foreign language or languages, and mathematics 
and science ; the schools have continued to look to 
the universities, and to the development of those 
advanced courses which lead up to university 
studies. All this effort lias been directed and stab¬ 
ilised, and some would say stereotyped, by the 
setting up of the system of school certificates, for 
which in England and Wales eight university 
authorities examine. All the secondary schools, 
therefore, have in the main the same outlook, which 
is primarily that each pupil should at the end of the 
first stage of the course be able to matriculate 
at a university ; the school certificates have been 
brought into relation with the matriculation exami¬ 
nations, and the system is now organised in all its 
details. 

Meantime the number of schools, and the num¬ 
ber of pupils at each school, have greatly increased. 
In 1904 in England the number of secondary schools 
for boys, for girls, and for boys and girls together 
was 575 ; there are now 1184 recognised for grant 
by the Board of Education, and 305 recognised as 
efficient, but not eligible for grant. In 1904 the 
number of pupils was 97,698 ; in October 1927 it 
was 349,430, and if you add the 57,655 in the schools 
not eligible for grant you get a total of 400,000 
boys and girls who are in England pursuing a course 
of secondary education. While the content of 
secondary education has not changed, and remains 
academic in spirit and outlook, the number of 
schools has more than doubled, and the number of 
pupils has increased by more than four times. To 
put it clearly in another way, in the first year in 
which the school certificates examination was held, 
there were 14,232 candidates ; for the last one for 
which figures are available there were 54,593, again 
very nearly an increase of four times. 

The result of pouring all this mass of new 

’ F ^om the preaidMitlftl Hddxew ’entWwI Education: The Next 
Steps delivered before Section L (Educational Science) of the British 
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material into a single mould has produced a slowly 
increasing volume of protest, but those who protest 
are much more sure in describing the symptoms of 
the distresses of the secondary schools than they 
are in pointing to their cause or in finding the cure. 
It is said that there is a good deal of overstrain 
among the pupils of the secondary schools, parti¬ 
cularly among the girls, and that for the average, 
the effort of reaching a satisfactory level in English 
and English subjects, in a foreign language or 
languages, and in mathematics and sciences is too 
much. 

That this is so is shown by the fact that when 
the examination was established it was supposed 
that nearly all would be successful at the end of 
their course in obtaining a school certificate, but 
as a matter of experience less than two out of 
three have been able to do so. It is alleged that 
the examination hampers the freedom of the 
teacher, who during the whole four years* course 
can never turn aside to browse in the pleasant paths 
of literature or to pursue interests common to him¬ 
self and his class, but must concentrate the atten¬ 
tion of his class and himself wholly upon what will 
pay in the examination room. Great schoolmasters 
of the past are quoted who could never have pur¬ 
sued their favourite methods with success under 

resent conditions. It is asserted that for many 

oys, and for still more girls, the present curriculum 
is unsuitable, that they are not all, or indeed com¬ 
paratively many, of them going to the universities, 
and that they ought not to be sacrificed to the 
interests of the few who do contemplate that 
course. The question is raised whether as a matter 
of fact the intellectual training of the girl ought to 
be the same as that of the boy, and whether the 
tyranny of imposing the preparatory curriculum of 
the university upon the girls is not even more 
unreasonable than it is asserted to be in the case 
of the boys. On this point the committee which 
reported on the differentiation of the curricula as 
between the sexes spoke with an uncertain voice, 
probably because they knew that there were many 
feminine associations ready to tear and devour any 
committee or any individual who said anything 
which might be taken to imply that women were 
not the full equals of men, and girls of boys. 

The practical outcome of all this is the suggestion 
that boys and girls should be awarded a school 
certificate even if they omit a foreign language 
entirely, or mathematics and science entirely, so 
long as they make up for it by proficiency in sub¬ 
jects such as music, art, handicraft, housecraft, and 
other subjects of more motley character and more 
dubious claim. On this proposal the English teach¬ 
ing profession is divided, the Headmasters* Confer¬ 
ence and th9 Assistant Masters* Association being 
against it, the Headmasters* Association doubtfully 
in favour, and the Headmistresses* Association ana 
the Assistant Mistresses almost as one woman in 
favour also. From this state of a%irs one can 
judge where the shoe pinches most, but there is no 
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doubt that it does pinch, and anyone who remem¬ 
bers the figures which I have just quoted will quite 
readily understand why. There are more boys and 
girls taking the full secondary course to-day than 
are either fit for it or fitted by it. The malcontents 
are quite right in the criticisms whioh they level 
against the system and its results, but they are in 
my opinion wrong as to the nature of the cure and 
the method by which they would bring it about. 

The standard of secondary education in England 
is high, and is something of which we have a right 
to be proud. Its methods and objects are the fruit 
of long experience and of the efforts of several 
generations. The boy or girl who has taken a school 
certificate before the age of sixteen, followed an 
advanced course, or specialisation in a sixth form, 
to the age of 18 +, has reached a level attained in 
few educational systems other than our own. I 
question, indeed, whether any country is producing 
boys and girls of as high a level of intellectual excel¬ 
lence and training as those hundreds who go up 
every year to compete for scholarships and places 
at Oxford and Cambridge. 1 believe this to be true 
of the boys, and it is certainly true of the girls. 
This system is now built on the general education 
of the school certificate and the specialised educa- 
tioii of the higher certificate, and 1 hold that it 
should stand unimpaired, and not be tampered 
with ; for it is far easier to relax a standard than 
over to recover it. To say that every boy and girl 
who goes to a secondary school for four years should 
be awarded the same certificate, whatever subjects 
they may have studied and offered, is to say that 
things which are not equal to one another are equal 
to the same thing ; it is to say that the boy who 
has been successful in English, history, geography, 
Latin, French, mathematics, and science is prima 
facie the same article as the boy who lias been 
successful in English, general elementary science, 
drawing, handicraft, and shorthand, or the girl who 
has offered English, botany, music, drawing, and 
needlework. 

I am not representing either course as better than 
the other ; one may be right for ^4 and the other 
for B . 1 hold no brief to argue that the high-brow 
is better than the low-brow, or the blue stocking 
than the flesh-coloured stocking. All that I main¬ 
tain is that they are palpably not the same, that it 
is illogical therefore to call them the same, and that 
nothing but confusion will result from calling them 
the same. It may be democratic and in accordance 
with the spirit of the age to hold that we are all the 
same as one another, and ought therefore to be 
labelled with the same labels ; but no man who has 
taught a class for one term can really hold that 
Nature gives any warrant to such nonsense. S urely 
the logical course is to award two kinds of certifi¬ 
cate, one which shall fulfil the academic conditions 
and maintain unlowered the existing system which 
causes no difficulty to the boy or girl of average 
academic ability, and the other whioh shall be a 
P#oof that the boy or girl has taken at school that 
course of education which in the particular case 
was the most fitted. 

I would therefore have in any secondary school 
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these two types definitely recognised to be different, 
not superior or inferior, the one to the other, but 
different. It would be recognised at the school 
certificate Btage by one type sitting for the school 
certificate awarded as it now is, and the other 
for a general certificate which shall show that they 
have made good use of a good and j^nsible type 
of education. If they stay at school, one type 
will oontinue to go on to the higher certificate, 
again organised as it now is, and the other to a 
second certificate, which shall again test the sub¬ 
jects of a quite unspccialised education, designed 
to meet the individual need in each case. There 
will then be a good deal of variety inside secondary 
education, and when the central schools become 
more numerous and more organised, and the 
modern schools come into existence in increasing 
quantity, there will be a good deal of variety outside 
the old secondary schools as well. 

Even so my discussion of the problem of the 
right curriculum for the higher forms of the second¬ 
ary school is not complete. In saying that the 
standard should remain unimpaired, and not be 
tampered with, I have in mind the work of the best 
boys and girls. But many more than the best go 
on to the universities, and it is right that they 
should do so ; 1 am not convinced that any of these 
should attempt specialised study before they enter 
the classes of the university. On one hand, the 
colleges of Oxford and Cambridge, through their 
open scholarship examinations, enforce on the 
schools the attempt to reach a very high standard 
along narrow lines ; some universities, by allowing 
their intermediate examinations to be taken 
through the higher certificate, confuse the courses 
proper to themselves and to the schools ; some 
universities admit their students too early ; the 
higher certificate courses themselves often involve 
specialisation built on a very slender foundation of 
general knowledge. On the other hand, many 
professors and university teachers are loud in their 
condemnation of the state in which their pupils 
come to them, with minds ill-balanced and ill- 
furnished. I submit that this region of the last 
two years of school is insufficiently explored, and 
the nature of the work that should be done by the 
average student not thought out. I submit further 
that it is a matter which might well engage the 
attention of all the universities of the country in 
conference. They have perhaps no common mind, 
but I do not know that they have attempted to 
arrive at one : they have never clearly stated what 
they want; they have never faced the fact that 
through their scholarships they make extreme 
specialisation necessary, and through their pro¬ 
fessors complain of the result. I regard the matter 
as urgent, for as chairman of the Secondary School 
Examination Council, 1 know that the curriculum 
and the examinations proper to this later period of 
school life stand in great need of definition, and 
that in proceeding to the work, which cannot long 
be deferred, we have no clear guidance from the 
universities as to what they really want. 

However, it is not only in the secondary schools 
that some thinking needs to be done about the 
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requirements of the immediate future ; there is also 
some advance that needs to be made, after due 
thought, in that very complicated field which is 
known as technical and further education. Tech¬ 
nical education is a field which has been developed 
all by itself, and in isolation from almost every¬ 
thing else, Each part has grown to meet a need, 
and usually a local need. It is cut off from 
the elementary education which precedes it, for 
elementary and technical education have been 
controlled by different departments of the Board 
of Education, and it is cut off from the uni¬ 
versity education, which in the case of the best 
students ought to follow. There is frequently a 
gap of one, two, or even more years between the 
end of the elementary course and the beginning of 
technical instruction, and that instruction is fre¬ 
quently sterilised by the fact that students have 
come to it tired, late in the evening, and in the 
centre of cities. Finally, there is need of much 
fuller contact, of more mutual knowledge and sym¬ 
pathy, not only between technical education and 
industry, but also between all forms of industry 
and commerce and all forms of education. There 
ought to be a full inquiry into this difficult and 
complicated problem ; educationists ought to kno w 
and consider more thoroughly what is wanted, and 
employers ought to take much more trouble to find 
out what is being done. 

There is a large question of very general interest 
which I can state, though I do not know that I can 
supply an answer. What is the proper part which 
formal and external examination should play in our 
educational courses ? Examinations at the present 
time play a very large part. In a great many places 
there is competition and examination for scholar¬ 
ships and for free places at the secondary schools ; 
some four years later there follows the school certi¬ 
ficate, theoretically for all. One or two years later 
follows the higher certificate examination, and then 
there are for some all the university and professional 
examinations in prospect. Entrance to the public 
schools is obtained by an examination known as 
the Common Entrance Examination, which is said 
in some oases to be competitive, but in all cases 
involves the reaching by the candidate of a certain 
definite standard. Competitive examination admits 
to the Amy, Navy, and the Civil Service. The 
system is so thorough and so universal that the 
victim, if that is the right word, may never be out 
of the shadow of an examination from eleven years 
old to twenty-three, or even later. It is argued, 
first, that this gives almost inevitably a totally 
wrong view of knowledge, and makes a boy or a 
girl from school days on feel that his or her objeot 
is not to study a subject, but to acquire the capacity 
to answer on paper examination questions about it, 
and that therefore, once examinations are over, he 
or she learns no more. It is argued, secondly, that 
the teacher’s freedom is destroyed, since he has to 
teach hiB subject not in the best way, but in the 
way which will pay best in the examination, and 
that the more inspiring, original, and fresh he is in 
presentment, the less he is likely to sueceed on a 
mechanical system. It is alleged, thirdly, that the 
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system is really unsuccessful, that it picks out for 
honour those who have the examination faculty and 
can write fast and to the point, but that, judging 
by what happens in after-life, it does not really 
pick the best men and women, and those who will 
go furthest in their study. 

There is a certain amount of truth, but a good 
deal of unreasonableness and lack of practical 
common sense, in all this attack which is so 
frequently made to-day. ''My own profession, 
the schoolmasters, are not consistent, though the 
schoolmistresses dispute the palm with them, for 
they insist on a certificate to mark the successful 
completion of all their courses, and do not rest until 
all the subjects which they teach have been brought, 
for example, within the ambit of the school certifi¬ 
cate. The subjects which of all others ought to be 
the most free, and are in my opinion in their own 
interests least examinable—music and art—are, I 
suppose, the means for awarding more certificates 
by examination than any other, and the blame for 
this I lay largely at the door of my professional 
brothers and sisters. It is not, I think, seriously 
true that teachers are cramped by the examina¬ 
tions ; on the whole, examinations follow the school 
curricula, and do not control them ; the teachers, 
moreover, are well represented on the examining 
authorities, and can make their voices heard. It 
is not possible to say whether a boy or girl knows a 
subject save by asking questions ; these must be 
the same for all, answered under the same condi¬ 
tions in the same time, and that makes a written 
examination necessary. No one suggests that 
examinations are more than they are, a very human 
and sometimes fallible means of finding out whether 
a candidate knows what he ought to know, and no 
one in his senses claims that they pick out the person 
who will be ultimately the most successful. What 
is true is that in early years they tend to dull the 
edge of the desire for true knowledge, and that 
throughout school life there are plenty who are 
quite incapable of showing on paper what they have 
in their head ; they are not fools, though they may 
be written down as such, but they are bad exam¬ 
inees. Moreover, in any system of examination 
which is more or less. universal—as is the case 
with the school certificate—we have to think of the 
dull and of the slow developers, who suffer badly 
when they are crammed and forced to an unnatural 
level. 

I believe, therefore, though the time is not yet, 
that the right course will be to abolish all external 
examination for the average boy and girl, though 
leaving it as the avenue to the universities and the 
professions. In the case of the average boy and 
girl, the properly inspected and efficient school will 
issue its own certificate that A or B has attended 
for four or six years as the case may be, and has 
reached a satisfactory level of performance. The 
power to make such an award implies a high stand¬ 
ard of professional honour, and perhaps a higher 
level of efficiency than yet exists, but it would 
enable the schools to teach a pupil what he^ould 
learn, to teach him in the right way, and not drive 
him in the wrong way to a wrong standard. 
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Obituary. 


Dh. John Rennie. 

Y the sudden death of Dr. John Rennie, of the 
University of Aberdeen, on Aug. 30, zoology 
ha^loet an investigator of high quality. Educated 
at Aberdeen under the Late Prof. Alleyne Nicholson 
and others, Dr. John Rennie became in 1899 chief 
assistant to Prof. J. Arthur Thomson, and he so 
continued until 1917, when ho was promoted to be 
lecturer in parasitology and experimental zoology, 
and Wa$ put at the head of a laboratory of his own. 
He had previously become lecturer in agricultural 
zoology in the College of Agriculture, and he was 
also in charge of the nature-study classes at the 
Training College. 

Dr. Rennie had great gifts as a teacher, for he 
was singularly clear in liis lecturing, thorough, 
deliberate in manner, and of unruffled patience. 
He had a discernment of profitable problems to 
work at, for one of his early successes was an account 
of the minute structure of the Islands of Langer- 
hans, which he had found in sharply defined form 
in some teleostean fishes. Along with a physician, 
he began trying the effect of extract of these Islands 
on diabetic patients, a distant hint of insulin treat¬ 
ment. For various reasons, especially the difficulty 
of steady supply, this experiment was not carried 
far. 

In connexion with his agricultural work, Dr. 
Rennie became much interested in entomology, and 
this led him, along with Mr. John Anderson, lecturer 
in bee-keeping in the College of Agriculture, to 
attack the problem of Isle-of-Wight disease in hive- 
bees. Thanks to the generosity of Mr. A. H. E. 
Wood, of Glassel, one of the leading apiarists in 
Scotland, Dr. Rennie was able to secure the assist¬ 
ance of Dr. Bruce White, who worked in Prof. 
Shennan’s Pathological Laboratory, and of Miss 
Elsie Harvey, who worked in his own. It was a 


case of team-work, for it was Dr. Bruoe White who 
first recognised the significance of the tracheal mite, 
Acarapis tvoodi , and it was Dr. Rennie who demon¬ 
strated convincingly the causal relation between 
the mite and the disease. At this 'time he was 
working far too hard, examining thousands of bees, 
week after week, and he probably weakened his 
never robust, though carefully husbanded, health. 
In the last two or three years Dr. Rennie was 
working at the curative treatment of IsIe-of-Wight 
disease and had made some important steps. 

Dr. Rennie had many friends, won to him by 
his quiet, unassuming ways, his sincerity and 
reliability j and his unfailing generosity to other 
workers. His researches were marked by their 
high standard of precision and by their cautious 
thoroughness. Dr. Rennie was about sixty-three 
years of age ; he is survived by a widow, three 
daughters, and a son. A month or so ago his eldest 
daughter was married to Dr. Norman Wright, of 
the West of Scotland Agricultural College. 


We regret to announce the following deaths : 

Dr. Jean Br&thes, entomologist at the National 
Museum of Natural History, Buenos Aires, on .July 2. 

Mr. Charles Curtis, superintendent from 1884 until 
1903 of the Botanic Gardens at Ponang, on Aug. 16, 
aged seventy-five years. 

Prof. E. 0. Grey, formerly professor of chemistry in 
the University of Cairo, who carried out investigations 
for the League of Nations on the food problems of 
Japan and was known for his work on the chemist ry 
of fermentation, on Aug. 10. 

Prof. Wilhelm Wien, professor of experimental 
physics in the University of Munich, editor of Annalen 
der Pkysik and of “Handbuoh dor Experimental- 
pliysik,” who was a distinguished worker on the 
nature of cathode and canal rays, aged sixty-four 
years. 



News and Views, 


The brochure entitled “ Broadcast English I. 
Recommendations to announcers regarding certain 
words of doubtful pronunciation,” which was recently 
published by the British Broadcasting Corporation, 
is a scholarly production, and one that should appeal 
to a wider audience than that for which it is primarily 
intended. Though the pen is the able one of Mr. 
A* Lloyd James, of the School of Oriental Studies, 
the voioe is that of the expert committee, which 
inoludes, among others, the Poet Laureate and Mr. 
G, Bernard Shaw, and was appointed by the Corpora¬ 
tion in 1926. Speech, it is pointed out, is governed 
by local convention and public taste, and although 
most people think there are right and wrong ways of 
speaking, these adjectives are only applicable where 
the different considerations of propriety all lead to 
the same conclusion. “ The higher a community 
climbs in the social scale, the greater is the uniformity 
in its speech.” There is no standard pronunciation 
of English, so there cannot be one and only one right 
way of pronunciation. Our language is rich in 
atyamative pronunciations of equal authority, and 


the task of the B.B.C. has been that of deciding 
between them. The special difficulties of the task 
originate in the discrepancy between sound and written 
symbol, the presence of many foreign words, the 
relationship between the value of a symbol in the 
modem language and the value it hod in a classical 
tongue, and the absence of any principle to govern 
the incidence of stress. 

The task of the Committee, it will be admitted, was 
not easy, and if one does not agree with all the 
findings—unanimity was not expected—the main 
principles of selection, as set out in the booklet, will 
probably meet with little criticism. The recom¬ 
mendations, having the praiseworthy object of 
providing some measure of uniformity in the pro¬ 
nunciation of English, will be welcomed by scientific 
men, who will be particularly interested in those 
which relate to words, often troublesome to pronounce, 
that are frequently used by them. Among suoh words 
are the following (a doubled vowel letter indicates 
a long vowel sound, and a double-consonant letter 
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indicates that the previous vowel is short): Aooustio 
— acrostic, baaalt — b&asolt, ceramic — ser&mmic, 
data—dayta, evolution—eev- f fetish—ffetish, gyra¬ 
tory—j Oratory, iodine—6ye-o-dyne, laboratory—stress 
on second syllable, metallurgy—m^talurjy, nomen¬ 
clature—nomenclature, patent—p&ytent, except in 
* Letters Patent ' and 1 Patent Offloe/ which have 
pdttent, ration—rhymes with fashion, reverberatory— 
chief stress on second syllable, secondary stress on 
fourth syllable, rotatory—r5t4ytory, zoological— 
zo-dl6j-ical, except in ‘Zoological Gardens/ where 
the pronunciation is zoo-16j-ical. Although moat of 
these recommendations are in accord with current 
practice, we believe the chemists will object to 
4 <$ye*o-dyne/ the metallurgists to the secondary stress 
in * reverberatory/ and perhaps both to * lab6ratory.’ 

Two of the centenaries of greatest scientific interest 
which occur next year will bo those of the deaths of 
Thomas Young and Sir Humphry Davy, both of 
whom died in May 1929, the former in London and 
the latter at Geneva. The birth of Young took place 
in 1773, that of Davy in 1778, the centenaries of 
which, in 1873 and 1878, however, the scientific world 
allowed to pass without proper recognition. In the 
case of Davy we commented in our columns at the 
time on this lack of recognition, adding, “We leave it 
to a foreign nation to honour the memory of one of 
our greatest explorers and to a petty provincial town 
to commemorate the birth of one of our greatest 
chomists.” It is with interest, therefore, we learn that 
inquiries are already being made as to what steps are 
being taken to pay duo homage to Young, who was the 
first to explain the phenomenon of the interference of 
light, who described the optometer, the precursor of 
the ophthalmoscope, who first gave the word ‘ energy 1 
its present scientific significance, who provided engin¬ 
eers with ‘ Young’s modulus/ and who deciphered 
the Rosetta Stone. Of Davy it is only necessary now 
to recall his experiments with nitrous oxide, his 
isolation of potassium and sodium, his determina¬ 
tion of the elementary character of chlorine, and his 
invention of the safety lamp. 

Both Y oung and Davy came from the 4 West Country, 
—the former from Somerset, the latter from Cornwall 
—both became distinguished fellows of the Royal 
Society, both were connected with the Royal Institu¬ 
tion, both were foreign associates of the Paris Academy 
of Sciences, and both are commemorated in West¬ 
minster Abbey. If Young surpassed Davy in the 
depth and range of his scientific inquiries and his im¬ 
mense learning, Davy by his manipulative skill, his 
command of language, and his poetic imagination 
secured a popularity denied his great contemporary. 
Both, however, had a world-wide reputation, and while 
Davy’B work is commemorated by the Davy Medal 
of the Royal Society, Young’s is recognised by “ The 
Thomas Young Oration” of the Optical Society. 
It is to those societies that the scientific world will 
look for the initiation of the proper oelebration of the 
centenaries of these eminent men of science. 

In Science for July 27, is a report of the address 
by Prof. L. C. Newell of Boston University on “ Count 
No. 3073, Vox*. 122] 
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Rumford—Scientist and Philanthropist,'* given at 
Wobum, Mass., on Mar* 2ft, the 176th anniversary of 
Rumford’s birth. Rumford is known as the founder 
of the Rumford Medals of the Royal Sooiety and 
of the American Academy of Arts and Sciences of 
Boston, and also of the Royal Institution; his whole 
career was permeated by the desire to apply know¬ 
ledge to practical ends, and Prof. Newell speaks of 
him as “ the first man to advocate sensible home eco¬ 
nomies and rational dietetics.” Born plain Benjamin 
Thompson, it was George III, who knighted him, 
and the Eleotor of Bavaria who made him a Count 
of the Holy Roman Empire. Rumford’s versatility 
can be measured by no ordinary standard, and it 
was Gibbon who dubbed him “ Mr. Secretary— 
Colonel—Admiral—philosopher ” Thompson. Of the 
Royal Institution, Prof. Newell remarks that Rum¬ 
ford’s 44 conception was a perfect expression of 
himself. It combined science and philanthropy; 
its twofold purpose was to seek the truth and make 
it useful. But, like many institutions established on 
broad foundations to meet the specific needs of a period, 
it was not developed as the founder planned. The 
practical and the useful as seen by Count Rumford 
were soon overshadowed by the scientific. Stoves, 
kitchens, and contemporary mechanical contrivances 
were gradually set aside and quietly forgotten. 
Models were replaoed by men—in succession: Davy, 
Faraday, Young, Tyndall, Rayleigh, Dewar, Bragg, 
and many others. These men have oarried out 
Count Rumford’s aim—not his special plans, but his 
aim as a scientist and philanthropist—discovery of 
truth which helps mankind/’ 

Thb Journal of the Society for the Preservation of the 
Fauna of the Empire is an excellent means of propa¬ 
ganda for a very worthy object. Instead Of the 
formal reports usually contained in such a publication, 
the recent issue of the Journal has many short and 
readable articles on various aspects of the fauna of the 
British Empire and the methods adopted for its 
preservation. Extracts are given from the informa¬ 
tive reports of the game wardens of the Transvaal 
Game Reserve, of Kenya Colony, and of the Uganda 
Protectorate, and these indicate that the regulated 
slaughter of game animals by licence may be a profit¬ 
able business as well as a means of conserving the 
stock. Col. J. Stevenson Hamilton writes upon the 
bush pig, and an article on game and tse-tse fly in 
Nyasaland states that the slaughter of big game only 
has not succeeded, and cannot succeed, in reducing the 
numbers of tse-tse, the indication being that one result 
is to cause the fly to range farther and become more 
prone to attack man. The game warden of Kenya 
praises the introduction, with a view to future 
liberation, of Scottish red deer to the hills of Kipipara, 
and proposes to turn down Indian blackbuok in the 
Colony. He refers to objectors to this policy aa taking 
* the parochial view.' On the contrary, the objection 
to the setting free of snob importations is the scientific 
view, and the warden’s comparison of the stocking of 
a wild country with foreign animals to the cultivator, 
of exotic plants in a garden is beside the point. It is 
sufficient to point out hero that the turning loose of 


NATURE 


NAT UBS 


461 


September 22,1928] 


aliens has had in other lands a very direct and in¬ 
jurious effect upon the native faunas into which they 
were thrust, and, although the Society specifically 
disclaims responsibility tor opinions expressed in 
articles in its Journal, we trust that this is no part of 
its policy and that it will use its influence against such 
introductions unless they be made to meet some real 
need of the district. 

Thu collection of chemical memorabilia assembled 
by the late Dr. Edgar Fahs Smith has been presented 
to the University of Pennsylvania by his widow ; 
it will be preserved intact in its present setting in 
the Harrison Chemical Laboratory of the University, 
and will be known as 41 The Edgar Fahs Smith 
Memorial Collection in Historical Chemistry.” The 
University is making special arrangements by which it 
will continue to be accessible to visitors and students 
of the history of chemistry, many of whom during 
Dr, Smith's lifetime had frequent recourse to it for 
study and research work. Dr. Smith, who died on 
May 3 this year, had served as emeritus professor 
of chemistry at the University after resigning the 
provoBtship in 1920. The collection comprises three 
main divisions. The first contains about 500 auto¬ 
graphed letters and manuscripts of eminent chemists 
of all nationalities ; the second is made up of approxi¬ 
mately 1000 portrait prints and engravings of pro¬ 
minent chemists from the days of the alchemists to 
the present time, and the third consists of nearly 
1000 books on alchemy and chemistry. In addition, 
there is an unusually rare collection of books and 
manuscripts relating to the history of the University 
of Pennsylvania and the lives of outstanding alumni 
and members of the faculty. Dr. Smith had long 
been interested in the life and works of Priestley, and 
in 1026 had deposited in the Priestley Museum at 
Northumberland, Pa., a collection of Priestleyana 
which was said to be the largest of its kind and 
included Priestley’s balance and the original manu¬ 
script of “ Priestley's Memoirs.” 

A joint expedition of the Percy Sladen Memorial 
Fund and the American School of Prehistoric Research 
(of which Prof. G. G. MacCurdy is the Director), is 
leaving England towards the end of this month to 
carry out a prehistoric survey in southern Kurdistan. 
The-party will consist of Miss D. A. E. Gar rod, Mrs. 
C. A. Baynes, Mr. F. Turville-Petre, and Mr, Robert 
Franks. The speoial objeot of the expedition is to 
make soundings in the numerous unexplored caves 
which lie near the Iraqi-Persian frontier in the neigh¬ 
bourhood of Sulaimanieh. It is hoped that this 
district, which offers a completely new field to the 
prehistorian, may yield important traces of palaeolithic 
man. The prehistoric survey oarried out this year 
for the Field Museum by Mr. Henry Field has shown 
that the North Arabian desert, hitherto regarded as 
a geographical barrier, was, on the contrary, a high¬ 
way for the palaeolithic tribes, and the presence of 
patasohthio man in north-eastern Iraq was demon¬ 
strated, in the course of a short preliminary survey 
which Miss Garrod made last February, by the finding 
of Mousterian implements in gravel-spreads netor 
Kirkuk, These discoveries point to the caves of 
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Kurdistan as a promising field for prehistoric work# 
and this fact is fully recognised by the Department 
of Antiquities at Baghdad, which is assisting iha 
expedition in every possible way. 

An important new process for the production of 
wood pulp is now being developed. An ideal 
method undoubtedly is to boil the rat£ wood under 
pressure with caustic soda solution, so that the ligno- 
celluloses are dissolved and almost pure cellulose left 
as a pulp, ready for paper making, artificial silk 
manufacture, and so on. But hitherto the residual 
liquor, known as 4 black lye,’ has been a waste pro¬ 
duct. Dr. Erik L. Rinman, a Swedish chemist, aided 
by an English engineer, has now found a method of 
utilising this * black Jyc.’ The latter is evaporated 
down in vacuo to a treacle-like product, which is then 
carbonised at not above 750° F. in retorts, giving a 
whole series of valuable products, including methyl 
alcohol, acetone, methylethylketone, acetone oil, light 
tar oils, heavy tar oils, and turpentine. The residue 
from the retorts, known as 4 soda coal,’ oonsists 
essentially of sodium carbonate and free carbon, and 
is burnt on a special new design of mechanical stoker, 
which consumes more than 97 per cent of the carbon, 
the heat being used for stoam generation, while the 
sodium carbonate is extracted with water and re¬ 
converted into caustic soda. A largo plant on these 
lines is now operating under the superintendence of 
Dr. Rinman at Regensburg in Bavaria, with water 
from the Danube, turning out 600 tons of pulp a 
month, while extensions are being carried out to 
give 2000 tons a month. A British finenoial group 
is now to develop the process throughout the world 
in association with the original company, Aktic- 
bolaget Cellulosa of Stockholm. A production of 
1000 tone of 4 Kraft ’ pulp is stated to result also in 
25 tons of methyl alcohol, 18 tons acetone, 18 tons 
methylethylketone, 12 tons acetone oil, 8 tons light 
oil, and 50 tons heavy oils. 

The seventh session of the International Com¬ 
mission on Illumination is being held at Saranac Inn, 
N.Y., on Sept. 22-28, under the presidency of Mr. 
Clifford C. Paterson, Director of the Research Labora¬ 
tories of the General Electric Company, Ltd., London. 
A tour of the principal cities of the eastern United 
States, organised by the Illuminating Engineering 
Society of New York (Sept. 7-17) and also the 
annual Convention of the Society at Toronto (Sept. 
17-20), preceded the meeting. The British delegation 
is particularly strong and consists of fourteen repre¬ 
sentatives of the technical, professional, and commer¬ 
cial organisations interested in illumination. Twelve 
papers are being presented on behalf of the Nations^ 
Illumination Committee of Groat Britain, which is 
responsible for the British representation at the 
meeting. In addition, the British National Com¬ 
mittee, which has the secretariat responsibility for the 
subjects of coloured glasses for signal purposes and of 
daylight illumination, is presenting a report on each 
in collaboration with the various experts nominated 
by the countries which are members of the Com¬ 
mission. The programme includes fifty-two papers 
oovering a wide range of subjects of importance to 
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illuminating engineers, architects, medical officers, and 
students of pure science. Delegates from ten different 
countries are attending, ami there is every- prospect of 
a very successful meeting of the Commission under its 
first British president, who, together with its seore* 
tary, Dr. J. W. T. Walsh, are to be congratulated on 
the splendid support received from all the countries 
participating in the work of the Commission. 

Some time ago we mentioned in. these columns the 
efforts of tho Astronomical Society of the Pacific to 
cultivate public interest in astronomy by the issue 
of leaflets containing popularly-written and authori¬ 
tative information on the latest views and discoveries 
of workers in this branch of science. Wo are pleased 
to learn that this practice is followed also by the 
New Zealand Astronomical Society, and a set* of 
pamphlets which we have recently received testifies 
to the valuable work which that Society is doing in 
this direction. The pamphlets are mainly reprints 
of articles and notes on astronomical matters winch 
have been published periodically in various New 
Zealand journals. They deal witli such matters as 
the aspect of the heavens in various months of tho 
year (in connexion with which, opportunity is taken 
of imparting interesting information concerning the 
various objects visible), freely interspersed with 
poems and * reveries * inspired by the contempla¬ 
tion of oelostial objects. Tho Now Zealand press 
evidently makes ample provision for those of its 
readers who are interested in astronomy, and wo 
congratulate the Society on the efforts it is making 
in preparing the newspaper articles and in extending 
their usefulness by the issue of reprints. 

A hurricane which has caused much loss of life and 
damage to property passed over the West Indies a few 
days ago. According to the New York correspondent 
of the Times f the wind at San Juan on Sept. 13 blew 
for six hours at 100 miles an hour, occasionally rising 
to 150 miles an hour ; the anemometer at the weather 
bureau registered 132 miles an hour before it was 
carried away. The storm was travelling west-north- 
westwards at about 300 miles a day. It reached the 
Florida coast between Miami and Jupiter Inlet on 
Sept. 16, and a wind velocity of 135 miles an hour 
was reported at Palm Beach. The storm traversed a 
belt about 80 miles wide, and considerable damage to 
houses, communications, and particularly to crops, is 
reported. The greatest lose of life seems to have been 
at Porto Rico, where the deaths are estimated to 
exceed a thousand. In Nature of Oct. 9, 1926 
(p. 624), Mr. E. V, Newnham, of the Meteorological 
Office, discussed the incidence of tropical cyclones, 
showing that they may be expected at this time of 
year, and reference to this article will show that the 
present hurricane is following the usual course of 
such storms. 

Readers of Nature will remember that about a 
year ago a discussion arose out of a review of Prof, 
C. Spearman's work entitled 11 The Abilities of Man ; 
their Nature and Measurement ” (Nature, Aug. 8, 
p. 181; Nov. 12, p. 690). The subject has been 
carried further in two recent papers, one by Prof, Karl 
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Pearson and Miss Moul in Biometrika (Deo, 1927) 
and the other by Prof. Spearman in the British Journal 
of Psychology (vol. 19), which those interested in the 
discussion are invited to consult. 

A starring picked up in Leicester, ringed with the 
inscription Museum, Gfiteborg, Sweden, No. 3488, n 
has led the Leicester Museum to prepare a case illustrat¬ 
ing long-distance flight and methods of ringing. A 
similar exhibit illustrating bird-migration has been 
installed at the Castle Museum, Norwich, where a 
committee is preparing a scheme for the adequate 
display of the fine collection of British birds in accord¬ 
ance with modem museum methods. Among aoces* 
sions mentioned in the recent Report of the Norwich 
Museums Committee is a set of Eskimo weapons, 
garments, and domestio utensils, collected in Baffin's 
Land by tho Rev. J. W. Bilby, who resided there for 
twenty-five years. 

Notice has been issued of the forthcoming second 
International Conference (and Exhibition) on Light 
and Heat in Medicine, Surgery, and Public Health. 
This will be held at the University of London on 
Oct. 29- Nov. 1. Sessions will be held in the after¬ 
noon and evening of the first three days, and in the 
afternoon only of the last day. Several continental 
authorities are expected to take part in the discussions, 
among whom may be mentioned Prof. Jessinek, Dr. 
Nagelschmidt, and Dr. Harkamp. An exhibition 
of apparatus will be held in the Great Hall and the 
East Gallery of the University adjoining the Confer¬ 
ence Hall; it will be open from 2.30 to 9.30 f.m. each 
day, olosing at 6 p.m. on Nov. 1. The chair will bo 
taken by Lieut.-Col. F. E. Fremontle, M.P., chairman 
of the Parliamentary Medical Committee. Those 
wishing to take part in the discussions should send 
their names to the Conference Department, British 
Journal of Aclinothetwpy f 17 Feathers tone Buildings, 
London, W.C.l. 

Recent appointments to scientific and technical 
departments made by the Secretary of State for the 
Colonies include four superintendents to the Agri¬ 
cultural Department, Nigeria, namely, Mr. 0. J, 
Voelcker, Mr. G. N. K. Turnbull, Mr. J. H. Palmer, and 
Mr. E, W, Leach. Mr. E..'S. Morgan is appointed a 
produce inspector to the same Department. A forest 
surveyor, Mr. J. Brushwood, and a veterinary officer, 
Mr. W. G. McKay, have been appointed to Kenya 
Colony. Mr. G. Cowan hae been appointed super¬ 
intendent to the Gold Coast Agricultural Depart¬ 
ment ; Mr. H. Bruins-Lich, horticulturist, St. Helena; 
Mr. H. P. Smart, agricultural officer, British Hon* 
duras ; Mr. E. E. Martyn, botanist and mycologist, 
British Guiana. Six of these appointments are of 
scholars selected for two years training in Great 
Britain and at the Imperial College of Tropical Agri¬ 
culture, Trinidad, under the Colonial Office Agri¬ 
cultural Scholarship Scheme, whose course finished 
last June. Amongst the transfers notified is that Of 
Mr, C. W. J. Line from the Gambia to the Gold Coast 
Agricultural Department, 

The Committee on photochemistry of the National 
Research Council of the United States has recently 
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issued Its first report. This ooomats of a collection 
of six papers which appeared in the Journal of Physical 
Chemistry, April 1928, together with a short intro¬ 
duction by H. S. Taylor. The aubjeot is considered 
from both the experimental and theoretioal points 
of view, and the authors are : H. S. Taylor, W, D. 
Bancroft, O. S. Forbes, H. G. De Laszlo, S. C. Lind, 
and L. A. Turner. 

Wbj have received a oopy of Messrs. Oertling’s new 
catalogue of British chemical balances and weights, 
in which a brief outline of the history of this well- 
known firm from its foundation in London in 1849 
to the present day is sketched. Precision instruments 
suitable for the finest work are now being made 
extensively in London by the firm, which claims to 
be employing only British capital and labour. Reoent 
developments have necessitated the acquisition of a 
new factory, and the showrooms have been removed 
to 66 Holbom Viaduot, London, E.C.l, where the 
latest models may be inspected. The list includes 
balanoes suitable for use in schools and colleges, and 
also more elaborate instruments for research labora¬ 
tories and factories. Special features are the precision 
torBion-balanoe, designed for the rapid weighing of 
very light objects up to 600 milligrams in weight with 
a sensitivity of 1 milligram, a micro-chemical balance 
with a concave cylindrical roflector for magnifying the 
fine divisions on the index, a flour-moisture tester and 
the ‘ ohainomatic * balanoe, which has a capacity of 
200 grams and a sensitivity of 0*1 milligram, although 
riders and fractional weights below 0*1 gram are not 


required. The prices compare favourably with those 
of continental makes. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A reader 
in physics in the University of Dacca (East Bengal, 
India)—The Registrar, University of T>acca, East 
Bengal (Sept. 30). .A male senior lecturer in educa¬ 
tion at the Rhodes University College, Orahamstown 
—The Secretary, Office of the High Commissioner for 
the Union of South Africa, South Africa House, 
Trafalgar Square, YV.C.2 (Sept. 30). An assistant 
lecturer in education at the University College of 
Swansea—The Registrar, University College, Swansea 
(Oct. 1). A lecturer in dental prothesis and ortho¬ 
dontics in the Dental School, Cairo—The Dean of the 
Faculty of Medicine, Kasr-el-Ainy, Cairo (Oct. 3). A 
physicist with elocfcrioal engineering experience, under 
the directorate of radiological research of the Research 
Department, Woolwich — The Chief Superintendent, 
Research Department, Woolwich, S.E. 18. An advisory 
entomologist in the West Midland Province of Shrop¬ 
shire, Staffordshire, and Warwickshire, at the Hdrf>er 
Adams Agricultural College, Newport, Shropshire—The 
Principal, Harper Adams Agricultural College, New¬ 
port, Shropshire. A temporary architectural and civil 
engineering assistant at H.M. Dockyard, Rosyth— 
The Superintending Civil Engineer, H.M. Dockyard, 
Rosyth. A lecturer in zoology and botany ftt the 
Birmingham Central Technical College-—The Prin¬ 
cipal, Central Technical College, Suffolk Street, 
Birmingham. 


Our Astronomical Column. 


Conjunction of Uranus and a Star. —On the 
night of Sept. 23, Uranus will make a very near 
approaoh to a small star of the sixth magnitude in 
the oonatellation Pisoes. The two objects will appear 
in a telescope as a double star of faint and nearly 
equal magnitude. It will be interesting to find if 
they can be distinctly seen and separated by the 
unaided eye. An opera or field glass will*'show 
them well, and will exhibit their changes of position 
on succeeding nights due to the motion of the planet. 
The latter will pass the star on its southern side, its 
motion being from east-north-east to west-south- 
west. 

The objects may be readily identified though they 
occupy a position in a deoidedly barren region of the 
sky. If a line is drawn southwards from Sirrah to 
Algenib, the two bright stars forming the eastern 
aide of the “ Great Square of Pegasus, at about the 
same distanoe as that separating the two stars, the 
planet Uranus and the star 44 Pisoium will be found 
a little to the south-east of the end of this line. The 
objects will be just visible to the naked eye on a dark 
mqonless night, but whether they may be individually 
discerned is a little uncertain, as a good deal must 
depend upon the observer’s vision and the state of 
the atmosphere. The gibbous moon will set on the 
night following Sept. 23 at midnight. 

A Rhjoent Large Sunbpot.—-A large group of sun¬ 
spots which showed considerable changes from day 
to day has recently been under observation. The 
{group, which was of the stream type, did not develop 
m the usual manner, and on Sept. 11 several irregu- 
lady shaped spots composing the train became nearly 
linked up with the leader, thus almost completing one 
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big composite spot. As indicated by changes directly 
observable within some hours, the group was active 
spectroscopically. Mr. Newbegin, using a spectro¬ 
scope of the Littrow type wliich he has added to his 
private observatory at Worthing, noted Doppler dis¬ 
placements of the C line of hydrogen on Sept. 11, 
and later a bright reversal of this line was seen, A 
magnetic disturbance might reasonably have been 
expected about Sept. 13, but although the Greenwich 
magnetograph traces were somewhat disturbed for a 
few days about this time, no pronounced disturbance 
was registered. This group of spots, together with 
another large one seen six weeks ago, continues the 
list of naked-eve spots given in Nature of July 28 
(p. U2). 

No. Date on Disc. Central^Meridifln Latitudo Mwclmum 

6 July 27-Aug. C July 31*8 14° N. 1/1000 

7 Sept. 6-18 Sept. 12*7 14° N. 1/1000 

Areas are expressed as proportion ol sun’s hemisphere covered. 

Meteor of Sept. 9.—Mr. W. F, Denning, 44 
Egerton Road, Bristol, informs us that a bright meteor 
was observed by Mr. R. Kingman at Bristol on 
Sept. 9, at 8* 36 m G.M.T. It passer! almost vertically 
through Ophiuohus along a path of about 27° from 
270° + 24° to 261°-2°. The meteor was about as 
bright as Venus, and it gave a flash at the end which 
illuminated the southern sky. The motion was swift 
and the flight of the object seemed directed from a 
radiant at 290° + 62° in Cygnus, which is well known 
as applying many meteors u\ August and September. 
A duplicate observation would be valuable and enable 
the radiant to be ascertained with oertainty, os well as 
the height and velocity of the object. 
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Research Items. 


Religion in Szechuan. China.—No. 1 of vol. 80 of 
the Smithsonian Miscellaneous Collections ia a study of 
Chinese religion in Szechuan Province by Mr. David 
C. Graham, who points out that this area provides an 
excellent ground tor the study not only of the religious 
beliefs of the Chinese themselves, but also of those of 
the aborigines. In the family, which is the social unit, 
and not th<j individual, the ancestors are a part, and 
the most honoured part. The ceremonies of their 
cult can only be performed by the eldest son. Hence, 
not only are sons desired, but also every means taken 
to protect them from harm. The conception of a 
multiple soul makes it possible to commemorate the 
dead person at the tablet and the grave, while the 
soul, or one part of it, may also reside in the under¬ 
world. At death every effort is made to entice the 
soul to return and take up its abode in the ancestral 
tablet. In the popular religion the conception of 
mana is the primary key to understanding. Demons, 
the spirits of the dead who for some reason are not at 
poaoe, play a large part in the lives of the people and 
are the cause of all diseases and other calamities. 
Both gods and charms protect from their influence. 
The element of luck creates and maintains a belief in 
a mysterious potency, producing belief in lucky and 
unlucky days and being responsible for a number of 
superstitious practices. The organised religion is so 
arranged as to arouse the feeling of awe and loyalty 
by its large temples situated on hills, and the imposing 
character of the great deities with their robes and their 
retinues of priests and their festivals. This feeling 
refleots the attitude towards and the practices con¬ 
nected with their one-time temporal rulers. Not¬ 
withstanding the spread of democratic ideas, to which 
anything connected with royalty ia abhorrent, this 
aspect of religion remains unchanged. 

The Havasupat. —In a detailed study of the Hava- 
supai, a small and obscure group of Yuman-speaking 
Indians living near the Grand Canyon in north central 
Arizona ( Anthrop. Papers , American Museum Nat. 
Hist., vol. 24, pt. 3), Mr. Leslie Spier points out that 
much of their old life is still open to observation, 
social life, religion, art, and—only to a less extent— 
material culture being practically intact. Yet they 
have been little studied. They are closely related in 
speech to the neighbouring Walapai, with whom they 
intermarry. Members of each tribe commonly live 
with the other. In 1919 they numbered 177 ; the 
limitations of the cultivable area make it improbable 
that at any timo did they number more than three 
hundred. They are seasonal migrants. In the spring 
and summer they live in villages along the canyon, 
cultivating the fields; in winter they live on the plateau 
in the cedar thickets, existing on the com saved from 
the harvest, and seeds and nuts, as well as by hunting. 
An abundant harvest is marked by wide-spread in¬ 
vitations to Walapai, Hopi, and Navajo to the harvest 
feast and dance. Marriage is normally monogamous 
and forbidden between blood-kin. This tie, however, 
is not recognised beyond the grandparents. The 
basis of their life is the family ; there are no indica¬ 
tions of the existence of clems or gentes at any time. 
The unit family lies within a larger group of family 
relations—those of the husband’s or wife's parents; 
a grouping based upon the inheritance of land and a 
temporary matrilocal residence. The larger groupings 
have been intensified by a shortage of competent 
marriageable women. Hence men and children have 
often been compelled to rely upon the services of a 
female relative. There are six chiefs, of whom one is 
rooognieed as head. Men may become chiefs through 
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inheritance, prestige, or ability. 'Die chieftainship, 
however, is emphatically not a position, but the em¬ 
bodiment of certain functions. A woman may not 
become a chief. 

The Poison or the Stone Fish. —Various opinions 
have been expressed as to the situation of the poison 
glands of the spines of the stone fish (Synaneeja 
horrida). Dr. J. V. Duhig and Gwen Jones have 
summarised the literature, investigated the problem, 
and carried out experiments on the effects of the 
poison (Mem. Queensland Mus vol. 9, part 2, 1928). 
The poison is secreted in sacs upon the dorsal spine. 
Venom from a single fish was emulsified in normal 
saline solution so as to give a dilution of 1 in 10. Of 
this emulsion 0*1 c.c. injected beneath the akin of a 
guinea-pig, produced a toxic action on the voluntary 
and involuntary muscles, so that in the course of an 
hour respirations became slow and shallow, and all 
the limbs became paralysed. After 8£ hours the 
most marked of the symptoms had passed off. As 
well as producing these, probably neurotoxic reactions, 
the poison has a lytic action on the red blood cells. 
Recovery from the gross effects of the venom con¬ 
veyed some degree of active immunity. The authors 
give full clinical notes on a case where a man trod 
on a stone fish, the spine of which penetrated the 
sole of his foot. They are inclined to attribute a 
marked respiratory failure of the patient a fortnight 
later to the effects of the venom. 

The Flock Piqeon of Australia. —Australian 
ornithologists are exercised by the rapid disappear¬ 
ance of the flock pigeon {Histriopkaps histrionica), 
the history of whion threatens to repeat that of the 
American passenger pigeon. During the nineteenth 
oentury many observers recorded enormous flocks 
of these birds even up to two miles in length, and so 
late as 1901 they were seen in Western Australia in 
“ countless myriads.” Since then their numbers 
have unaccountably dwindled. They are unknown 
throughout the country where the two miles flock 
was seen in the ’sixties of last century, and extensive 
inquiries made by F. L. Berney (Mem. Queensland 
Mus., vol. 9, part 2 ; 1928) show that in most places 
where* they were once common they are either absent 
or are represented by but a few individuals. From 
Queensland only oomes a recent reoord (February 
1928) of considerable numbers, a flock of four or five 
hundred having appeared in the Flinders Biver basin. 
There baa undoubtedly been an extraordinary decrease 
during the past twenty-five years, and this cannot 
be attributed to the spread of farming or to actual 
destruction by man. But the flock pigeon, unlike 
the passenger pigeon, is a ground nesting and ground 
feeding bird, and we suggest that the oause of the 
decrease may be looked for in the increase of ground 
vermin, particularly the small carnivores which have 
been introduced by earlier settlers. In other lands, 
and especially in islands, ground nesters have been 
the first to disappear under the pressure of animals 
thus introduced. 

American Rottfebs. —In continuing their work on 
American rotifers, H. K. Harring and F. J. Myers 
(“ The Rotifer Fauna of Wisconsin. IV. The Diorano 
phorinaj.” Transactions of the Wisconsin Academy qf 
Sciences, Arts and Letters, vol, 23, January 1928) 
occupy themselves with the large family Notom- 
matidie. The family is divided into two sub‘families, 
the Notommatinw, which are plant and detritus 
feeders, and the Dioranophoriuie, which are carni¬ 
vorous. So large is the group that the authors state 


NATURE 


455 


September 22,1928] 

that they can visit old favourite collecting grounds 
regularly and still bring back new species. The 
distribution apparently depends to a large extent on 
the hydrogen ion concentration of the water* some 
species living under very acid conditions, others 
preferring alkaline surroundings; the range of 
hydrogen ion concentration for individual species, 
however, appears to be quite narrow. Among the 
NctommatinflB arc some green forms belonging to the 
new genus Itura, which shelter symbiotic zooohlorellse 
and have no gastric glands. The Dioranophorinas 
have the mastax or pharyngeal mill specialised into 
forceps for capturing their prey, and the rest of the 
apparatus is very slender, the various differences being 
important in classification. Careful figures are given 
of the whole animal and mastax of more than seventy 
species, most of which belong to the genus Dicrano- 
phorus. 

$ MUTT A FROM THE NORTH SEA AND BALTIC.—A 

recent issue of “ Die Tierwelt der Nord- und Ostsee ” 
(Lieferung XI, Teil VH6; Akademische Veriagsgesell- 
schaft m.b.H,, Leipzig) contains amongst other groups 
the Chaetognatha by W. Kuhl. There has been 
much controversy as to the distribution of Sagitta 
bipunctata , which, although still recorded for the 
North Sea by many workers, is not admitted by 
the author into the area covered. The policy of 
Ritter Zahony in restricting the species is strictly 
followed, and those forms hitherto regarded as 
8 , bipunctata are put down to either S , setosa or 
8 , elegans. Only three species of Sagitta are allowed 
in this work from the North Sea and Baltic, S . setosa , 
8 . elegana (with the tree forms elegana , arctica, and 
baUica ), and 8, maxima, together with one species of 
JSukrohnia , E. hamata. Thus Spadella ( S . cephal - 
aptera), which is common in the neighbourhood of 
Plymouth, and probably is to be found in other parts 
of the Channel near the coast, is not recorded. The 
Chsetognatha occur in enormous numbers in the 
plankton, and are interesting in their habits, being 
extraordinarily voracious and feeding on almost any 
planktonic animals available. As their food includes 
young fishes, especially the newly hatched herring, 
Sagitta is of practical economic importance as an 
enemy besides being useful as valuable food for the 
larger animals. Hie plankton-eating fishes and many 
ocejenterates, including medusa and otenophores, 
devour huge quantities of Sagitta , which, os is to be 
expected, act as intermediate hosts for a variety of 
parasites duly noted in the present work, the adult 
hosts usually being fishes which have eaten the 
Sagitta, 

Metaiodnia in the Date Palm.— The problem of 
metaxenia (».e. the direct effects of pollen on the parts 
of the seed and fruit lying outside the embryo and 
endosperm) has been investigated in the case of the 
date palm Phoenix dactyliferaby W. T. Swingle of the 
U.6. Dept, of Agriculture ( Journal of Heredity , vol. 19, 
No, 6), In this particular case, the pollen has been 
found to exert a direct influence on the size, shape, and 
colour of the seed, on the size of the fruit, on the speed 
of development of the fruit, and on the time of ripening 
of the fruits of the vegetatively propagated female 
varieties. This direct influence of the male parent is 
precise and definite, and varies with the particular 
males used to fertilise the female flowers, each male 
exerting the same effects on fruits of all varieties and 
producing the same result in different years. Meta¬ 
xenia, unlike xenia, cannot be explained by hereditary 
elements or chromosomes brought in by the pollen, as 
no such chromosomes occur in the tissues that show 
ta© direct effect of the pollen parent. Swingle thinks 
thaitthe simplest and most probable theory is that the 
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embryo or endosperm or both secrete “hormones or 
Soluble substances analogous to them,’* which diffuse 
out into the tissues of the mother plant that constitute 
part of the seed and fruit, and exert on these tissues 
a specific effect varying according to the particular 
male parent used. Evidence is adduoed to show that 
the embryo and endosperm of the date show remark¬ 
able chemical activities during their development, and 
interact to some extent on each other, and probably on 
the near-by tissues of the seed and the surrounding 
ovary walls that constitute the fruit. In support of 
his theory Swingle mentions the ‘ growth stuff' 
found at the very tip of the coleoptile m germinating 
grasses according to Boysen-Jensen and Paul, and also 
describes some recent work on similar lines by F, W. 
Went. 

Fossil Mollusca from the Galapagos Islands.' 
Some of the scientific results obtained by the expedi¬ 
tion from the California Academy of Scionces to the 
Galapagos Islands in 1905-6 are now, after much 
delay, seeing light. One of the most important was 
the discovery by Mr. Ochsner of fossiliforous strata 
where hitherto only volcanic rookB were supposed 
to exist. A brief preliminary note on these by Dr. 
W. H. Dali was published in 1924 (Geol, Mag,, Oct. 
1924), and now, both Dr. Dali and Mr. Ochsner 
having died early in 1927, the final preparation of 
their manuscript has been undertaken by Dr. G. 
Dallas Hanna (Proc . Calif, Acad, Set Ser. IV, vol. 
17). The deposits contain marine shells, and occur 
on three of the islands. That on Albemarle Island 
is believed to be of Pleistocene age ; those on Inde¬ 
fatigable and Seymour Islands are thought to be of 
Pliocene age. From Albemarle 48 species were 
collected, of which 32 are still living in the Panamic 
fauna. On Indefatigable Island 68 species were 
found, of which 27 are still living and 23 apparently 
new, while Seymour Island yieldod 9 species, of 
which two are living and 5 appear to bo new. The 
characteristics of these fossils are typically American, 
but while most of the species belong to groups now 
represented in the Panamic fauna, there are a few 
which recall forms existing only on the Antillean 
side, and quite a number which belong rather to 
the subdivision of the Panamic fauna present in 
the Gulf of California, than to the warmer waters 
of tho Gulf of Panama. The possible inference is that 
the Galapagos fossils wore living in seas somewhat 
cooler than those at present surrounding the islands. 
Sketch maps of tho islands, showing tho localities 
of the deposits, with check lists of the fossils and 
full descriptions of the now species drawn up by Dr. 
Dali are given. Five plates from photographs taken 
by Dr. Hanna illustrate. the paper, while portraits 
of the two authors are appended. 

Structure Contour Maps of Oilpools. —Those 
whose technical interests compel constant reference 
to such bulletins of the United States Geological 
Survey as are devoted to oilfield development can 
never fail to be impressed with the clarity and ex¬ 
cellence of the structure contour maps provided, and 
with their real value in aiding visualisation of the 
attitude of underground oilpools. In Great Britain, 
the structure oontour map is by no moans as promi¬ 
nent in goologioal publications as it might be, though 
there are notable exceptions, especially in the coal¬ 
field regions. The usual criticisms levelled at Ameri¬ 
can structure maps are that they tend to be geo¬ 
metrical and rather artificial, being, in fact, general¬ 
isations of supposed structures based on restricted 
well-data, hence often only'true at certain precise 
points. This element of uncertainty is not in itself 
a vitiation of the data portrayed, nor reason for 
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parsing over with scanty glanoe these interesting 
supplements to the literature. American oil geology, 
especially where it concerns the mid-continent and 
Rocky Mountain regions, lends itself directly to 
representation by means of structure contour maps, 
largely owing to the comparatively simple nature of 
the structures involved. One has only to mention 
such examples ae the Cushing Oilfield, Oklahoma 
(Bulletin 668) and the Midway-Sunset field, Cali¬ 
fornia ( Prof . Paper No. 116), to give point to these 
remarks, while the small publication on the oil and 
gas prospects of North Eastern Colorado (Bulletin 
706-B), recontly issued, contains one such map 
(plate 17), which, however artificial it may or may not 
be, serves to illustrate structural types and renders 
detailod perusal of the text unnecessary : this in 
itself may often be sufficient reason for blessing an 
organisation wliioh possesses both knowledgeable 
enterprise and financial backing to publish periodic¬ 
ally such useful contributions to science. 

Firedamp Explosions. —Safety in Mines Research 
Board Paper No. 42 (H.M.S.O. 6d. net) entitled 

'* Firedamp Explosions. The Projection of Flame, 1 ’ 
by M. J. Burgess, is a continuation of a previous 
paper (No. 27). This recorded laboratory experi¬ 
ments, the conclusions of wliioh have now been con¬ 
firmed by tests on the experimental gallery 7J ft. 
in diameter, installed at the Board’s research station 
at Buxton. It was shown that even with a weak 
mixture containing 6*3 per cent only of methane, 
the flame produced on its explosion was projected 
60 ft, into the pure air of the gallery, or more than 
twice the length of the column of gas mixture ex¬ 
ploded. With richer mixtures the flame was pro¬ 
jected further,, the maximum being 4*5 times 
the length of the column of mixture containing 
10*5 per cent of methane. When constrictions were 
left between the gas mixture and the air, the effects 
were more destructive. The results show that the 
flame of a firedamp explosion may be projected a 
considerable distance beyond the confines of the 
original mixture. 

The Structure of Formaldehyde. —A very com¬ 
plete description of the formaldehyde molecule is 
given by Prof. V. Henri and S. A. Sohou in the issue 
of the Zeitechriftfilr Phyeik for July 26 (pp. 774-826), 
the data being obtained by applying the usual 
methods of analysis of molecular spectra to the 
absorption bands of the vapour in the ultra-violet. 
The molecule is Y-shaped, with the carbon atom at 
its centre, and the two hydrogen atoms placed sym¬ 
metrically on opposite sides of the produced oxygen- 
oarbon axis, its principal dimensions being H-H, 
1*4 A. ; C-O, M A. ; and C-H, 1-3 A. It has two 
sets of vibration frequencies, corresponding to the 
natural frequencies of oarbon monoxide and hydro¬ 
gen, whilst since the observed electronic transitions 
are triple, there are probably four molecular valence 
electrons present, and the fundamental term is 3 *P. 
Numerous other relations have also been found 
amongst the energy levels of formaldehyde itself, 
and between these and the levels of other atoms 
and molecules, but probably the most important 
consequence of the discussion of these is the pre¬ 
diction and discovery of a new absorption band of 
oarbon monoxide near 2060 A. which is related to 
the Cameron emission bands. An incidental point 
of some interest which has emerged in connexion 
with the properties of formaldehyde in solution is 
that its absorption spectrum in hexane is similar to 
that of the vapour, whilst that in water is of a totally 
different character. J 
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Solutions in Pure Acetic Acid. —Some pre¬ 
liminary experiments on the solubilities and ohemioal 
reactions of salts in pure acetic acid are described by 
A. W. Davidson in the Journal of the American 
Chemical Society for July, The results so far ob¬ 
tained show that many salts, suoh as calcium chloride 
or barium iodide, are readily soluble in acetic acid, 
and that double decomposition reactions take place 
as readily in this solvent as in water. Thus, silver 
chloride is precipitated from a solution of silver 
nitrate in acetic acid by the addition of sodium 
chloride. In some oases, however, the course of the 
reaotion was found to be less familiar ; for example, 
the addition of a drop of anhydrous sulphuric acid 
to the solution of any inorganio salt in acetic acid 
causes the precipitation of the corresponding sulphate. 
Even the sulphates of the alkali metals behave in 
this way, and sulphates, suoh as cupric sulphate, 
which normally form hydrates, separate in the 
anhydrous form even when some water is present. 
It is interesting to note that sulphates are also in¬ 
soluble in liquid ammonia. The behaviour of many 
acetates in acetic aoid closely resembles that of the 
corresponding hydroxides in water. 

Structure of Mercerised Cellulose. —Mer¬ 
cerised cellulose gives a diffraction pattern with 
X-rays which is somewhat different from that of 
untreated cellulose, and from an examination of 
X-ray data obtained from meroerised ramie fibres, 
O. L. Sponsler and W. H. Dore have developed a 
space lattice for this material. Their paper, which 
appeared in the Journal of the American Chemical 
Society for July, also contains suggestions as to the 
probable mechanism of mercerisation. Untreated 
ramie cellulose appears to be built up of parallel 
chains of glucose units running lengthwise in the 
fibre, and the action of sodium hydroxide seems to 
cause a lateral shift of these chains in the wall of the 
fibre together with a partial rotation of the alternate 
glucose units in each ohain. The hydroxyl group 
attached to eaoh sixth carbon atom also appears to 
change its position. Sponsler and Dore conclude 
that mercerisation is not a progressive change de¬ 
pendent upon the concentration of the alkali solution 
as suggested by Herzog, but they consider that there 
is a critical concentration (about 13 per oent for 
sodium hydroxide) below which a permanent change 
does not ocour. Their results also tend to support 
the view that the units of cellulose are connected in 
chains by primary rather than by secondary valence 
linkages. 

Pure Phosphorus Trioxide. —The Journal of the 
Chemical Society for July oontains an account by 
Christina 0, Miller on the preparation and properties 
of pure phosphorus trioxide. Many attempts have 
been made to connect the glow of ordinary phosphorus 
trioxide with that of phosphorus, but it now appears 
that the luminescence of the oxide is due to the 
presence of dissolved phosphorus. The latter may 
be removed by low temperature recrystalUsations 
followed by exposure to light and subsequent separ¬ 
ation from the red product by volatilisation. The 
pure trioxide is a transparent, crystalline solid free 
from the waxy, opaque appearanoe of the impure 
substance, and melting at 23*8°, whereas the oxide pre¬ 
pared in the usual way melts at 22*4°* The pure sub* 
stance neither glows nor oxidises in moist or dry 
oxygen, but when heated to 200° in a sealed tube with 
dry oxygen at 300 mm. pressure, a faint glow was 
observed. It dissolves phosphorus in small quantities 
and then regains all the properties generally ascribed 
to it. 
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The Fourth International Congress of Entomology. 


npHE fourth International Congress of Entomology, 
^ held at Ithaoa, New York, on Aug. 12-18, was 
much more largely attended than any of the previous 
congresses of entomology. More than 650 delegates 
and associates were registered, and 36 different 
countries were represented. Unlike the Zurich 
congress of 1925, France, Italy, and Belgium sent 
official delegates. In all, more than one hundred 
persons came from foreign countries. The largest 
foreign delegations were those of England, France, 
Spain, Germany, and Russia. Very many Canadian 
entomologists were present, and Canada really joined 
with the United States in welcoming to North America 
the delegates from other parts of the world. 

Ithaca proved to be an ideal place for the Congress. 
The buildings of Cornell University are admirably 
adapted to such gatherings ; the summer climate is 
a good one ; the so-called Finger Lake region of New 
York is one of great interest to naturalists, and the 
scenic beauty of that part of the State is very great. 
Since Cornell had experienced the organisation work 
for an international congress two years ago, when the 
botanists met there, every need was anticipated, and 
the delegates from abroad expressed themselves as 
greatly pleased by all of the arrangements and by the 
courtesy and hospitality shown by the people. 

Many of the older European entomologists were 
absent. Lgmeere, of Belgium, the president of the 
first Congress, held at Brussels in 1909 ; Poulton, of 
England, president of the second Congress, held at 
Oxford in 1912 ; Handlirsch, of Austria, who would 
have been president of the Congress at Vienna in 
1915 had it not been abandoned on account of the 
War ; and von Bchulthess, of Switzerland, president 
of the third Congress, held at Zurich in 1925, were all 
regrettably absent. But a large number of younger 
men were present, all of them being well known by 
their admirable published work. 

Many notable papers were read at the morning 
general sessions. The speakers at these sessions were : 
Ren£ Jeanne] of Paris, Karl Jordan of England, 
Ivar Tragardh of Sweden, E. L. Bouvier of Paris, 
Erich Martini of Hamburg, Walther Horn of Berlin, 
Filippo Silvestri of Italy, W. M. Wheeler of Harvard, 
W. J. Holland of Pittsburgh, M. N. Rimski-Korsakov 
of Leningrad, H. C, Efflatoun of Egypt, E. P. Felt of 
Connecticut, C. L. Marlatt of Washington, F. Heiker- 
tinger of Vienna, R. J. Tillyard of Australia, and 
A. D. Imms of Rothamsted. 

The sectional meetings, which were held during the 
afternoons, oarried out very full programmes. There 
were eo many entomologists present who were interested 
in the economic phases of the science that it was 
necessary to establish several sub-sections under the 
Section of Economic Entomology, I was not able to 
attend any of the sectional meetings, but, judging 
from What I have heard, there was a very .important 
forum on nomenclature, which was led by Dr. Stiles, 
the secretary of Hie International Commission on 
Zoological Nomenclature. Mr. J. E. Collin, president 
Of the Entomological Society of London, advanced a 
protest against the use of abbreviations in descriptions, 
which excited much discussion, although the delegates 
nearly unanimously supported the speaker, Mr. 
F* W. Edwards, of the British Museum (Natural 
History), gave a most interesting account of his recent 
expedition to Patagonia, in which he brought out 
many points hearing upon the theory of a past land 
between South America and Australia. 
Ur, Walther Horn’s paper on the future of insect 
taxonomy was rather pessimistic, but proposed the 
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formation of an international institute to form a 
clearing-house for entomological information. 

In the forum on problems of taxonomy there was an 
active discussion of the question as to whether types 
should be deposited in one or two large museums or 
distributed in regional museums. An important paper 
on some effects of temperature and moisture upon the 
activities of grasshoppers and their relation to grass¬ 
hopper damage ancf oontrol was read by Dr. J. R, 
Parker of Montana ; and J. W. McColloeh and W. P. 
Hayes of Kansas discussed the problem of control¬ 
ling underground insect pests. Dr. W. J, Baerg of 
Arkansas reported upon tho general subject of the 
poisonous Arthropods of North and Central America 
in a paper which shed great light upon this much 
discussed subject. A. d ¥ Orohymont of Brussels, P. 
Vayssi^re of Paris, J. P, Krygor of Denmark and 
Dr. James Waterston of tho British Museum, read 
excellent papers in the Section of SyBtomatio Ento¬ 
mology and Zoogeography. The Section of Forest 
Insects was fortunate in hearing papers from tho well- 
known forest entomologists, Unio Salas of Finland, 
H. Eidman of Munich, and I. Tragardh of Sweden. 
The latter’s paper on “ Some Methods of analysing 
the Fauna of a Dying Tree ” was of great value. 

In fact, the whole programme was filled with 
interesting paj^ers and discussions which would have 
interested the readers of Nature greatly, and I am 
sorry that more space cannot be devoted to them. 

I am sorry also, although I highly appreciate his 
courtesy, that the Editor of Nature did not invite a 
European, instead of me, to write this account, since 
were I to emphasise many of the delightful features 
of the Congress, it would appear like the boasting of 
a prejudiced American. Expeditions in groups were 
made to Niagara Falls, to many of the picturesque 
spots of central New York, to Pit tsburgh, Philadelphia, 
Washington, New York, and Boston, and a number 
of the delegates took long journeys into the far west. 
The members of the Congress greatly regretted the 
absence of R. Stewart MacDougall, of Edinburgh, 
who wrote for Nature the delightful aocoimt of the 
Congress in Zurich in 1925, in which he played a very 
important part, 

The European visitors were received, on landing at 
New York, by a committee composed of members of 
the NowYork and Brooklyn Entomological Societies 
and wdre given a formal dinner at the American 
Museum of Natural History. Those landing from 
the first vessel were taken on expeditions up the 
Hudson River and to various neighbouring points of 
interest. 

After the Congress, a large party of delegates was 
received at the Carnegie Museum of Pittsburgh and 
given a formal dinner by Dr. W. J. Holland, the 
emeritus Director of the Museum. At Wasliington 
a special meeting of the Entomological Society of 
Washington was held which was attended by more 
than 20® entomologists. This meeting resolved itself 
into an intimate discussion of the entomologioal 
societies of tho world, of their methods of procedure, 
and of the conditions of entomological science as 
represented by these widely spread organisations. 
At Washington also, in addition to visits to the U.S. 
National Museum, the U.S. Department of Agricul¬ 
ture, and places of historic interest, a reception and 
supper were given at the National Zoological Park, 
ancf a special expedition was taken to Plummers 
Island, a spot in the Potomac River north-west of 
Washington rather renowned for its interesting insect 
fauna, since here a remarkable mixture of southern 
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and northern forms occurs, Following these Washing* 
ton meetings the delegates dispersed, many of them 
returning to New York for embarkation, others visit¬ 
ing other parts of the ooimtry, The well-known 
authorities on cave insects, Dr. Ren6 Jeannel of 
Paris and Dr. Candido Bolivar of Madrid, started for 
an exploration of the great caves of Indiana and 
Virginia in company with Mr. Herbert Barber and 
Dr. Harold Morrison of the U.S. National Museum. 

I should not, perhaps, write of the address of the 
president of the Congress at Ithaca, since I hold that 
office myself, but that the principal theme of the 
address was the necessity for a reform in the teaching 
of zoology in the colleges and universities, so that 
entomology should receive vastly greater attention. 

As it happened, the fourth day of the meeting 
coincided with the eightieth birthday of Dr. W. J. 
Holland. A dinner was given him by some pf his 
scientific friends and admirers, and he was elected one 
of the fifteen honorary members of the International 
Congresses. Dr. S. A. Forbes, the dean of the economic 
entomologists of the United states, now eighty-four 
yoars of age, was also made an honorary member. 
The Congress also adopted resolutions of sympathy 
and respect addressed to Prof. J. H. Comstock of 
Cornell (aged seventy-nine) and Dr. E. A. Schwarz 
of Washington (aged eighty-three). 

Other resolutions wore passed by the Congress. I 


By far the most important step taken in regard to 
entomological nomenclature was a resolution by the 
Congress conferring upon the Committee of Nomen¬ 
clature of the Entomological Congress judiciary 
powers to hand down opinions on eases of entomo¬ 
logical nomenclature in accord with the International 
Rules of Zoological Nomenclature. It is understood 
that the entomological committee and the International 
Commission will co-operate; that in the future the 
Committee will handle most of the cases of entomo¬ 
logical nomenclature and will refer to the International 
Commission only those oases involving pronounced 
differences of opinion, or undetermined principles, 
or the relations of nomenclature in entomology to 
nomenclature in other groups. 

The Congress also adopted certain definite recom¬ 
mendations regarding family names, these recom¬ 
mendations to be referred to the International 
Commission with approved; and it referred oertain 
other proportions to the Commission without pre¬ 
judice, 

I have attended fourteen international congresses 
of scientific men, and I have never seen at any of 
them such great enthusiasm and so obvious a spirit 
of hearty co-operation. Surely mutual understanding 
among the scientific men of the world is fostered 
greatly by these gatherings arid makes for world 
peace* L. O. Howard. 


The Fisheries of Australia. 


A RECENT statement from the Australian Develop¬ 
ment and Migration Commission throws light 
on the interesting position of the fishing industry in 
Australian waters. 

The history of this industry shows a succession of 
failures to establish what should be a thriving part 
of Australian life. In 1007 the Commonwealth 
Government appointed a director of fisheries and 
provided a research trawling vessel, the Endeavour , 
to investigate the possibilities of trawling in the 
southern seas. After a number of experimental 
cruises, during which it was established that valuable 
fishing grounds existed in the Australian Bight and 
off Cape Howo, the Endeavour was lost at sea with all 
hands, including the Director of Fisheries, in December 
1914. The trawler was not replaced, and little further 
was done by the Commonwealth Department of 
Fisheries. 

In 1915 the New South Wales Government decided 
to establish a State trawling industry with seven 
steam trawlers as the nucleus of a trawling fleet. 
Despite the fact that some of the richest trawling 
areas in the world, namely, those extending south¬ 
wards from Port Stephens to Gabo Island, were 
revealed by the operations of the State trawlers, the 
venture was not a commercial success, and in 1923 the 
trawlers were disposed of to a number of private 
companies. These companies have sinoe successfully 
exploited the Sydney and Newcastle fish markets and 
show signs of extending their fields of operation. 
Queensland also undertook State trawling in 1919, 
and good trawling areas were located between Cape 
Moreton and Caloundra. In other States, however, 
the fishing industry has failed to develop to the 
degree shown possible by fish imports. It is an 
anomaly, indeed, that a nation which imports annually 
fish valued at more than £1,500,000, and has an 
adequate supply of good edible fish around its coast, 
should fail to exploit such excellent natural resources. 

This feature has been clearly realised by the 
Development and Migration Commission, which deals ■ 
with the development of industry within the Common¬ 
wealth, as a prior necessity for increased migration, 
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At the instance of the Commission, the first Aus¬ 
tralian Fisheries Conference was held in September 
1927. This was attended by representatives of the 
Commission, of the Commonwealth Council for 
Scientific and Industrial Research, and of the depart¬ 
ments of fisheries of the various Australian States. 
It was decided that a complete programme of develop¬ 
ment must include not only trawling and related 
industries, but also studies of transport, distribution, 
and marketing of fish, of uniform laws and regula¬ 
tions affecting the capture of fish, and of factors of 
destruction in fisheries. .The establishment of marine 
biological stations and the cultivation of oysters, 
crayfish, and turtles were also considered. After a 
thorough discussion of the position in each of these 
branches, committees were appointed to go fully into 
eaoh subject and to make recommendations to the 
second Australian Fisheries Conference, which is to 
be held during this year. 

The field borders, on one side, those questions in 
marine biology to be studied by the British Association 
Expedition to the Great Barrier Reef, and on the 
other, eoonomic investigations of trawling and the 
difficult problems of transport and distribution. 

These terms of reference are clearly very wide and, 
in the present inquiries, close attention is being given 
to the mass of knowledge and experience which has 
been accumulated in European and American 
fisheries. While much of the data from these 
sources is capable of direct application to Australian 
conditions, there are numerous scientific and com¬ 
mercial problems which are peculiar to the southern 
waters. 

Refrigeration applied to fish taken from Australian 
sea waters does not always give the same satisfactory 
results as when fish from colder and leas saline waters 
are treated. Thus, although Atlantic salmon triey 
be satisfactorily stored in a frozen state for up to two 
years, it has been stated that the Australian fiat head 
becomes practically worthless after removal from a 
few months of cold storage. The ream for this 
difference is not clear, but it appears to be partly 
dependent on marine temperature and salinity. In 
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this oaee there is scope for useful research to deter¬ 
mine the proper relations between temperature and 
salinity of sea-water and the best conditions for 
refrigeration of fish taken therefrom. 

At the Conference held last year, the need for 
extending the pioneering researches on fishing grounds 
carried out by the Endeavour was considered in re¬ 
lation to the establishment of marine biological 
stations. It is a regrettable fact that there is an 
almost entire absence of trustworthy information 
about the seasonal migrations of the native fishes, 
their spawning habits and life histories, their growth- 
rate and ecology generally. As a result of the Con¬ 
ference, it now seems likely that in addition to a 
research trawling unit being provided at an early 
date there will be a vigorous advance, backed by 
the universities within the Commonwealth, on the 
marine biological problems in Australian waters. The 
visit of the present British Association Expedition to 
the Great Barrier Reef will undoubtedly have a 
stimulating influence in this direction. 

Transport and distribution of fish in such an area 
as the south - eastern portion of Australia present 
perhaps the greatest hindrance to the rapid develop¬ 
ment of the fishery industry. Briefly, the problem 
is to develop that measure of co-operative organisation 
between fishery concerns, transportation agencies, 
and marketing bodies necessary for rapid and economic 
distribution from the three large centres of population 
—Sydney, Melbourne, and Adelaide—to the sparsely 
populated country districts. It is rightly felt that 
m Australia, until the problem of distribution is solved, 
research directed towards the increase of supplies is 
premature. . 

Governmental participation in industrial affairs 
nowadays trends rather to the removal of those factors 
hindering developments than towards State trading. 
It is in this spirit that the two Commonwealth Govern¬ 
ment departments—the Development and Migration 
Commission and the Commonwealth Council for 
Scientific and Industrial Research—are co-operating 
with State authorities to bring the light to economic 
and scientific problems affecting fishery developments 
in Australian waters and to point the way to their 
solution. A. S. F. 


Royal Photographic Society’s Exhibition. 

r pHE annual exhibition of the Royal Photographic 
' , Society is now open at 35 Russell Square, and 
admission is free. It closes on Oct. 13. We are glad 
to see that our oft-repeated desire that in the scientific 
and technical division the general appearance of the 
exhibits'should be considered as secondary to their 
classification is this year acted upon to a certain 
extent, and to that extent the work of the student 
examining them is facilitated. What is now needed 
arp a few cross-references in the case of exhibits that 
might belong to more than one section. For example, 
under the heading “ Spectrogr&phy ” there is only one 
item, but it would be entirely wrong to suppose that 
this is the only example of spectrographio work. 

V The Astronomer Royal has sent a photograph that 
shows the relative intensity of the principal doublet in 
the violet (H, K) and the diffuse doublet in the infra- 
red of the calcium chromospheres. The photograph 
was' taken with a diffraction grating in the reflecting 
spectrograph with the slit tangential to the edge of 
the lens. The infra-red is of the first order and the 
vfc^t of the second order, and they were photo¬ 
graphed simultaneously, using light filters to exclude 
overtopping spectra. The * aatra * light filter is a n#w 
By Ilford, limited, for use when photographs 


are taken with visually ejected refracting telescopes. 
It eliminates the secondary spectrum to a very con¬ 
siderable extent. Mr. A. Coleman demonstrates the 
advantages of this filter by photographs taken with 
and without it. Ten examples of Zeeman effects (the 
effect of a magnetic field on lines of the spectrum) 
are shown by Mr. A. 8. M. Symons of the Imperial 
College of Science. Messrs. Groon and ^ri^man show 
a series of Fabry and Perot interferometer fringes. 

Of the numerous examples of photomicrography, 
the most notable are of slowly cooled steel by Col, 
N. T. Belaiew at magnifications of 200 and 2000, 
which illustrate the deformation of crystals of oement- 
it^ under the influence of internal stresses due to an 
allotropic transformation in the matrix. Other inter¬ 
esting points with regard to the nature of these 
crystals are dearly shown. Dr. G. H. Rodman has 
two series of nearly thirty each, showing the life 
history and structure of the greenhouse white fly and 
of Zygina ( Erythroneura ) parvtda respectively, the 
latter being a pest that has lately become very preva¬ 
lent at Kew and in greenhouses round London. Each 
is accompanied with rather long descriptive and 
explanatory notes. 

The present possibilities of the photography of 
bullets in flight are well shown by Mr. Philip P. Quayle 
of Ohio. Spark photographs of the firing of a 0-30- 
calibre Springfield show the state of affairs (1) the 
bullet emerges from the muzzle, (2) whon the bullet 
has travelled about 6 inches, and (3) when it is about 
18 inches from the muzzle. Similar photographs of 
the firing of a 12 gauge Winchester shot gun, full choke, 
show the charge as it leaves the muzzle and at dis¬ 
tances from it of 4 inches and 12 inches and at 11 yards. 

Some fine examples of X-ray photography are con¬ 
tributed by Kodak, Limited ; Ilford, Limited ; and Dr. 
J. H. Mather. Kinematography, photography in 
oolours, photography from the air, telephotography, 
and practically every branch of photography are well 
illustrated in the exhibition. 

The trade section of examples and apparatus seems 
to be rather larger than usual, a good deal of the 
apparatus being designed specially for scientific work. 
A light of standard quality for testing photographic 
negative materials is contributed by The British 
Photographic Research Association. This oxhibit 
comprises a standard lamp, and a colour filter as 
worked out by Messrs. R. Davis and K. S. Gibson, of 
the Bureau of Standards, Washington, to make the 
light similar to ordinary average daylight. 


University and Educational Intelligence, 

Leeds. —The foundation-stone of the new buildings 
will be laid by the Duchess of Devonshire on Oct. 2. 
After the ceremony a congregation will be held in the 
Great Hall of the University to confer the honorary 
degree of Doctor of Laws on Her Grace, Sir. A. E. Bain, 
Mr. Alexander Campbell, and Mr. Morton Latham. 


We have reoeived from the Bradford Technical 
College a prospectus of diploma and special day 
courses for 1928-29, including three- and four-year 
diploma courses in textile industries, chemistry, dye¬ 
ing, civil, mechanical, and electrical engineering, 
physics, and biology. Special courses in advanced 
study and in training in the methods of research, 
special courses involving full-time attendance during 
one or two years, and part-time day courses are also 
offered. The relations of the College with industrial 
firms have of late been extensively developed by the 
arrangement of visits to local chemical and dyeing 
works. 
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Calendar of Customs and Festivals. 

September 37. 

St, Cosmas and St. Damian, who are said to 
have been beheaded under Diocletian in Italy, have 
appropriated the cult of a deity connected with 
fertility. Sir William Hamilton, ambassador to the 
court of Naples at the end of the eighteenth century, 
recorded that at the church of St. Isemia it was the 
custom of Italian women to make votive offerings of 
phallic character to these saints to secure children. 
They are in particular the patron saints of physicians 
and surgeons, as well as of philosophers. 

September 29. 

Ganging Day. —A septennial custom at Bishop 
Stortford, when a group of young men assembling 
in the fields chose one of their number as leader, 
whom they followed over fields, ditches, and places of 
difficult passage. All whom they met, whether male 
or female, were ‘ bumped,’ two persons taking them 
up in their arms and swinging them against each 
other. The landlord of each inn they visited was 
bound to furnish them with ule and cakes. The night 
should be, and usually was if the weather permitted, 
spent in the fields. 

Michaelmas. —The feast of St. Michael being the 
most important of the Church festivals which approxi¬ 
mates in date to the close of the agricultural year 
with the harvest, a number of customs have come to 
be associated with it which either close the old or 
inaugurate the new season. Such are the choice 
and inauguration of the new officials of the com¬ 
munity for the coming year, or the renewal of terms 
of tenure. These are often marked by some special 
observance, such as the chopping of a stick by the 
senior alderman present in acknowledgment of the 
service t)f a manor in Shropshire, or the presentation 
of the horseshoes and nails on behalf of St. Clement’s 
in the London civic ceremonial. At Abingdon the 
streets used to be decorated with flowers and garlands 
hung on poles at the inauguration of the now mayor 
at Michaelmas ; while at Nottingham a ceremony 
known as the Burial of the Mace took place in St. 
Mary's Church, when the mace was laid on a table in 
the vestry beneath sprigs of rosemary and bay before 
it was handed to the new officials. 

That the election was a time of special privilege 
and the place of assembly of a special cliaracter—m 
early times such communal assemblies were held in 
temple or sacred grove—is perhaps indicated by the 
custom of Seaford in Sussex, where the freemen, after 
assembling in the town hall, retired to the gate-post 
of a field at one end of the town and there elected 
their mayor, in order, it was said, to be free from the 
influence of the jurats who were sitting on the bench in 
the town hall. The ‘ lawless hour * of Kidderminster 
(see Oct. 1) finds its parallel in the ‘ lawless court 1 
of King’s Hill in Essex, at which tenants did suit 
and service before cock-crow. There are other cases, 
such, for example, that at Rosoarrock in Cornwall, in 
which service of tenure had to be performed before 
sunrise, a time which, sometimes, at any rate, appears 
to have been regarded as* a 1 lawless ’ hour. 

The fair at Chichester which began on this day, 
and lasted for eight days, waa another of the occasions 
on which civil authority was abrogated. Here it was 
delegated to the bishop, who collected all tolls. On 
one occasion he claimed, but without success, the 
right to hold the keys of the town- 

Among customs of a more popular character, the 
late harvest of the north of Scotland is responsible in 
Skye and other islands of the west coast for the baking 
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of a huge cake on this date. Of this all the members 
of the family and any strangers had to partake. It 
was also customary, where conditions allowed, to 
hold horse races, and for the sexes to give one ’another 
presents. A curious custom of the island of Lituray 
mentioned in the early eighteenth qentury was that 
any one might steal his neighbour’s horse the night 
before and ride it all day provided that he returned 
it unharmed. In Barra the women brought the horses 
and rode behind the men, it being a lucky sign if 
they fell off. They bore the expenses, and each brought 
a large bannoch made with treacle, butter, etc. In 
Skye it was the practice that the cavalcade should 
ride round the church, which is strong presumptive 
evidence of a religious and probably pagan origin. 

The Michaelmas cake appears in Ireland, where the 
inclusion of a ring makes it a prognostication of the 
marriage before the next Michaelmas of the one who 
received the portion containing it. In the west of 
England also, Michaelmas was made an occasion for 
forecasting marriage. GirlH gathered ripe crabs from 
the hedges and laid them out in the form of initials 
in a loft. The initial which best retained its shape 
on Old Michaelmas Day was that of the future lover 
or husband. 

St. Michael’s oake was also baked in Wales, where 
it was incumbent upon every member of the household 
to eat a share. 

Many attempts have been made to explain the 
Michaelmas goose. Its origin os a Michaelmas dish 
has been attributed to Queen Elizabeth and the 
celebration of the nows of the defeat of the Armada ; 
but it is mentioned long before in the reign of 
Edward IV. As it is a dish eaten at this date in 
Denmark and in Germany, its origin is probably more 
universal. The name sometimes given of ‘ stubble 
goose,’ and the fact that geese having been allowed 
the run of the fields after the harvest were then at 
their best, suggest that it was probably a convenient 
form for payment in kind, especially for dues and 
tenancy—a viow which is supported by numerous 
references to it in this connexion—and hence became 
an appropriate and staple dish for the Michaelmas 
feast. 

Snake Worship in Southern India. —In Malabar 
the snake is held in special reverence, and in some 
comer of the garden of every respectable family is 
a little grove with a masonry platform on which are 
sculptured granite stones representing hooded ser¬ 
pents, Every evening a lamp is lighted and offerings 
of eggs, milk, and plantains are made after the lamp 
has been lit to invoke the serpent’s aid. 

Mannarsala in Travanoore is well known for its 
serpent worship. Here in a grove live the snake king 
and queen with thousands of their followers in the 
form of snakes of granite. A priest is in attendance 
who is provided with a house in the grove. An 
annual festival, known as the Ayilyam festival, is 
held here in the months of Kanny and Thulam 
(September-October) when a large number of people 
assemble with offerings of gold, silver, salt, melons, 
etc. On the day preceding the festival something 
like three thousand Brahmins are entertained at the 
house of the priest. On the day of the festival the 
serpent gods are taken in procession to the house of 
the priest by the eldest female member of the house, 
and offerings of neerumpalura (a mixture of rice- 
flour, turmeric, ghee, water of tender coconuts, etc*), 
boiled rioe, and other things are made to the serpent 
gods. It is said tliat the neerumpalum mixture wpuld 
be poured into a big vessel and kept in a room for 
three days, when the vessel would W found empty, 
the serpents having drunk the contents. V 
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Societies and Academies. 

Paris. 

Academy of Sciences, Aug. C.~ A. Lacroix : The 
pegmatitoids of volcanic rooks with basalt facies.— 
S. Winogradsky : The oxidation of cellulose in the 
soil, The greater part of the work of the disintegration 
of cellulose in the soil is done by aerobic organisms. 
A method of culture is described which permits of the 
■direct observation of tho changes in the structure of 
filter paper brought about by the organism under 
examination.—V. Grignard and J. Doeuvre : Oitro- 
nellol and rhodinol. The results of a quantitative 
study of the products of the ozonisation of rhodinol. 
It is concluded that the rhodinol of Barbier and 
Bouveault does not exist as a chemical entity in 
natural essential oils.™ 0. Bor&vka : A class of 
minimum surfaces plunged in a space of four dimensions 
with constant curvature. - A. Dan j on : The photo¬ 
metric study of tho earth shine from the moon.— 
Pierre Leroux : Study of the influence of the tem¬ 
perature on the absorption of a specimen of tourmaline. 
The apparatus utilised for the absorption measure¬ 
ments consisted of a photo-electric cell with a cjuadrant 
electrometer. For temperatures not exceeding 250° 
C., tho variation of the absorption coefficient as a 
function of the temperature is linear and reversible.— 
Minesaburo Akiyama : Tho condensation of water 
vapour on the charged atoms of actinium-A.— 
C. Marie and G, Lejeune : Researches on the electro¬ 
lytic oxidation of organic substances.- Rangier : The 
condensations of glycerol. A detailed study of the 
products obtained by heating glycerol with fused 
sodium acetate at varying temperatures.—G. Vavon 
and N, Zaharia : The extraotibility of phenols by 
ether starting with their alkaline solutions. It is 
usually assumed that a mixture of phenols with other 
ether soluble substances can be separated by making 
the mixture alkaline and extracting with ether. This 
is not the case, since all phenols are partly removed 
from alkaline solution by ether, the quantity varying 
with the structure of the phenol.- V. Babet : The 
crystallophyllian rocks of the Mayombe (French 
Equatorial Africa).—Henri Termier : The ankaratrites 
of Central Morocco.—-Pierre Lamare : A type of 
tectonic accident affecting the lower folds of the 
Pyrenees of the Spanish Pay Basque.—Raymond 
Furon : Geological observations on the Hodh (Circle 
of N6ma, French Sudan).—Jules Welsch : Con¬ 

tribution to the knowledge of the Jurassic fauna of 
Poitou. Oxfordian Ammonites to the south of Niort. 
—M. ColUgnon : Explosions at a great distance.— 
Emile F, Terroine and R. Bonnet: The modes of 
utilisation by the organism of the energy set free by 
oxidationfi and the problem of the food value of 
alcohol. It is concluded that oxidations in living 
organisms fall into one of two classes : in one class, 
of which the oxidation of glucose is the type, the 
energy can be utilised both for meohanical and chemical 
work ; the other class, of which alcohol is the type, 
can only give rise to heat.— E. Kohn-Abrest and Lupu : 
The fate of hydrocyanic acid in the blood. 

Cape Town. 

Royal Society of South Africa, July 18.—J. W. C. 
Gunn : A note on the skin secretion of Xenopus 
lesvis. The South African olawed toad, Xenopus 
Imvis, when irritated by mechanical, electrical, or 
chemical stimuli applied to the skin, on the inhalation 
of irritating gases, or after the injection of certain 
drugs, secretes a white viscous fluid from its skin. 
This consists mainly of albuminous material, but con-, 
tains substances which are pharmacologically active 
and toxic to mammalia. A speoimen of dried secretion 
has remained active for six years. One of the active 
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substances has sympatho-mimetic reactions similar to 
adrenaline, but docs not give tho chemical reactions 
of adrenaline. An extract from the entire skin has 
a similar action to that of the secretion.—J. W. C. 
Gunn and Louis Mirvish : A preliminary note on the 
pharmacological action of Homeria collina* This tulip 
is known in the Cape Province as the yellow plant 
or geel tulip. The material was dried, po* dorod, and 
macerated in 70 per cent alcohol for forty-eight hours. 
The resulting tincture was employed in the experi¬ 
ments. Immediately before use the alcohol was driven 
off and replaced by an equivalent amount of Ringer’s 
solution. Its effects are similar to those produced by 
the Digitalis group of drugs.—L. Mirvish and L. P. 
Bosnian: (1) The effect of testicular extracts on the 
calcium blood-level. It is only when alcoholic extracts 
of testes given are increased to the extent equivalent 
to about 200 gin. of fresh testicular substance that a 
drop in the blood calcium occurs similar to that caused 
by ovarian extract. Tho same hormone that is present 
in the ovary appears to l>e present in the testis, but 
in lesser concentration. (2) The effect of extracts of 
the suprarenal cortex on the calcium blood-level. 
Bovine snprarenals from which tho medulla woh 
removed were extracted with alcohol. The adrenaline 
was removed, and the alcoholic extracts purified as 
in the preparation of the ovarian, extract. This 
extract, when injected into rabbits, reduced the blood 
calcium by about 30 per cent. The nature and extent 
of the drop were similar to that produced by the 
ovarian extract. 

Rome. 

Royal National Academy of the Lincei, May 6.—A. 
Bemporad : The astrographic catalogue of Catania.— 
A. Angeli : Diazo-compounds. Further data and 
considerations concerning the behaviour of the diazo- 
compounds, like those previously published, allow of 
a satisfactory explanation of the reactions of such 
compounds without the aid of the hypothesis of 
stereoisomerism.—J. Dubourdieu : Certain applica¬ 
tions of the theory of geodesic co-ordinates along 
a curve.- L, Fantappii : The linear functionals of 
functions of two complex variables (3).—Elena Freda : 
The propagation of stationary electric currents in a 
conductor subjoctod to the action of a uniform mag¬ 
netic field.—L. Tieri and V. Ricca : Electronic emis¬ 
sion in a vacuum tube. Results are given of experi¬ 
ments made to determine the relationship between 
the variations of the filament current and those of 
the electronic current as the potential difference 
between the filament and the plate is varied. An 
interpretation of those results is to be given later.— 
E, Fermi : Tho statistical deduction of certain pro¬ 
perties of the atom : calculation of Rydborg’s correc¬ 
tion for the S terms (3). It has been shown previously 
that the whole of the electrons surrounding the 
nucleus of a heavy atom may be regarded as a kind 
of gaseous atmosphere of electrons in conditions of 
complete degeneration. Application to the study of 
this question of a statistical method permits of the 
determination of tho distribution of the olootrons 
round the nucleus and of the mode in which the 
eleotric potential varies inside the atom as a function 
of the distanoe from the nucleus.—C. Dei : Circuits 
with a thermionic valve in derived saturation on a 
condenser.— E. Perucca : Polarimetry and photo¬ 
electric photometry, Todeeco’s photo-electric method 
for revealing slight traces of double refraction is useful, 
not so much as a means of measuring double refrac¬ 
tion, but, as a highly sensitive zero method, to replace 
the eye in polarimetric and .photometric measure¬ 
ments. The arrangement suggested by Todesoo 
allows of the determination of the extinction azimuth 
of the analyser with respect to the polariser (crossed 
nicola) with an accuracy of about 1*6', and is, there- 






462 


NATURE 


[September 22,1928 


fore, at least as efficient as the best half-shadow 
polarimetric device.—M. B&ruzzi: Further considera¬ 
tions on the periodic course of the mean diurnal 
temperature at Modena.—G, Malquori : (1) The 

system KOI -HC1 -H g O between 0° and 80°. The 
presence of hydrochloric acid lowers the solubility of 
potassium chloride in water, but does not change the 
form of the curve expressing the solubility as a func¬ 
tion of the temperature.—(2) The system A1C1 3 - 
H€1 -H a O between 0° and 80°. In the system 
A1C1 3 -H 2 0, the compound A1C1 8 , 0H 2 O alone exists 
in equilibrium with the saturated solution from the 
cryohydrio point to 80°. From the heat of solution 
of Al 2 Cl a , 12H g O, in 900 molecules of water at 15'5 D , 
determined by Sabatier, and the corresponding heat 
of dilution, now measured, it is calculated that the 
formation of a saturated solution at 20° from X mole¬ 
cule of A1C1 3 , 0H«O is accompanied by the generation 
of +4800 cal. Just as with potassium chloride, so 
with aluminium chloride, the solubility is depressed 
by the presence of hydrochloric acid, but the solubility- 
temperature curve is not changed in shape.— 
(3)^ Tho system A1C1 8 - KC1 - H a O between 0° and 
80°. The solubility surfaces for this system are per¬ 
fectly normal, the ratio between KC1 and A1C1 S 
in the saturated solution exhibiting, with rise of 
temperature, a certain variation in the direction 
of enrichment with the potassium salt.—G. A. Bar- 
bieri : The cobalti-carbonates.—S. Pastorello : The 
stability of rhodium seaquioxide and iridium dioxide. 
In an atmosphere of sulphur dioxide, rhodium sesqui- 
oxide is comparatively, and iridium dioxide highly, 
stable. Confirmation is obtained of the view that the 
formation of these oxides is the cause of the depression 
of the catalysis of sulphur dioxide to trioxide by the 
presence in the platinium catalyst of rhodium or 
iridium.—E. Pace : Ditertiary glycols and some of 
their heterocyclic derivatives. * Various glycols of the 
form CH 8 . CR(OH). CH a . CH a . CR(OH). 0A 3 have been 
prepared by the action of magnesium alkyl bromides on 
aoetonylacetone and treatment of the resulting product 
with water. By the action of dehydrating agents on 
these compounds, tetrahydro-furfuran derivatives are 
formed, and by the action of alcoholic ammonia 
solution, tetrahydropyrrole derivatives.—N. A. Bar- 
bieri: Tabacin or the toxic principle of tobacco. 
Tabacin, which may be regarded as an acid-nitrogen- 
ated glucoside, is decomposed by 2 per cent potassium 
hydroxide solution into its components, tabacol, 
tabacinic acid, and sugar, and at about 110° emits 
irritating tabacol vapour, which causes violent 
coughing, and pronounoed respiratory 
trouble. Both tabacin and nicotine cause death in 
guinea-pigs in doses of 9 milligrams per 100 grams of 
body weight. Tabacol is a very powerful convulsant 
poison, which, by the rapidity with which it proves 
tatal when injected, recalls the combined action of 
hydrocyanic acid and strychnine.—Enrico Clerici: 
An interesting outcrop of lava at Petronella.—M. 
Cornel; Variation in the hydrogen ion concentration 
of equilibrating solutions by the action of the regulat¬ 
ing power of the tissues. Experiments with pulped 
muscular and liver tissue show that this tissue exerts 
a marked influence on the hydrogen ion concentration 
of regulating phosphate solution, the relation between 
the value of the resulting pH(y ) and that of thepH(ar) of 
the solution used being expressed by the straight line 
formula, y =a+bx, —M. Pennacchietti: The signifi¬ 
cance of the degeneration of the reticular zone of the 
supraronal of the new-born human organism.—Aldo 
Spirit© : Observations on the grafting of the primary 
optical vesicle in Rana esctUenta on the influence of 
the various embryonic stages in the subsequent 
differentiation. 
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Official Publications Received. 

British. 

New South Wales. Department of Public Insinuation : Technical 
Education Branch. Technological Museum : Curator’s Annual Report 
for Year ended 81st December 1927. Pp. 6. (Sydney, N.8.W.: Alfred 
James Kent,) 

Journal and Proceedings of thu Asiatic Society of Bengal. New 
Series, Vol. 28, 1927, No. 1. Pp. 246+6 platee. (Calcutta.) 

Norman Lockyer Observatory, Director'* Annual Report, April 1, 
1927, to March 81, 1928. Pp. 8, (Sidmouth.) 

Trinidad and Toliago: Council Paper No. 67 of 1928. Conservator of 
Forests: Administration Report for the Year 1927. Pp. 18. (Trinidad, 
B.W.I,: Government Printing Office.) 8d. 

Forestry In the Colony of Trinidad and Tobago. Statement prepared 
by the Conservator of Forests, Trinidad and Tobago, 1928. Pp. 26. 
(Trinidad, B.W.I. : Government Printing Office.) 

Fork ion, 

Puhblicazioni della Unlversltil (Juttolica del ftaorj Cuore. fterie sesta : 
Bcien/.e Oiologlchu. Vol. 4 : Contribute del Lsboratorln di Pslcologia e 
Biologia, Herie Terza. Pp. v + 486. (Milano : Societh Mdltrice ‘‘Vita 
o Pei micro.") 40 lire. 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 145-148: On the Oxidation of StHimous Hydroxide in Sodium 
Carbonate Solution by Air, by S. Miyamoto ; On the Oxidation of Sodium 
Sulphite in Sodium Carbonate Solution by Air, by ft. Miyamoto; On the 
Oxidation or the Mixture of Stannous Hydroxide and Sodium Sulphite 
in Sodium Carbonate Solution by Air, by 8. Miyamoto ; On the Dissolution 
Velocity of Oxygen into Sodium Hydroxide, Sodium Carbonate and Hydro¬ 
chloric Acid Solution, by S. Miyamoto, Pp. 226-245. 85 sen. No. 149: 

Photographic and Kinemut^graphlc Study of Photo-Elasticity. By Z, 
Tuzl. Pp. 247-267. 40 sen. No. 160: Electric Explosions. By li. 

Nagaoka and T. FutRRumi. Pp 209 28H+p)ates 25-86. 65 sen. No. 151: 

Thu Slip-Bands produced when Crystals of Aluminium are Stretched. 
By K. Yamaguehi. Parti. Pp. 289-317 + pUtes 37-42. 55 Sen. No, 162: 

Tile fttark Effect of Balmcr Series at High Field. By Y, Iahlda and 
8. Hiyami. Pp. 14 + 2 plates. 80 son. Supplement, Vol. 8, No. 1 : On 
the Use of Quartz Hod or Sphere for Conuemer In Spectroscopy. By 
11. Nagaokl, Pp. 3. 10 sen. (Komagumo : Iwnnami fthoten.) 


Catalogues. 

Books, Engravings, Original Drawings, Maps, etc., relating to'ftouth 
and Central America; with Short Lists on Cuba, Hayti, Porto Rico and 
Falkland Inlands. (Catalogue 508.) Pp. 68+6 plates. (London: 
Francis Edwards, Ltd.) 


Diary of Societies. 

FRIDA Y, September 21. 

Society ok Glass Technology (In Bt. Peter’s Hall, Bournemouth), at 
2.—I. Kitaigorodsky and 8. Rodin: The Value of the Thermal Expan¬ 
sion Factor of Aluminium Oxide in Glass.—I). Starkle and Prof. 
W. E, 8. Turner: A Study of the Ultra-Violet Light Transmission of 
Glass.—At 4.80.—Prof. W. E. S. Tumor: Modern Art Glees (Lecture). 

THURSDAY, September 27. 

Institute ok Brewing (Yorkshire and North-Eastern Section) (at 
Queen's Hotel, Leeds).—G. P. Haworth : Barleys and Malts. 


PUBLIC LKCTUftE. 

FRIDAY, September 28. 

Character Builders' Association (4A Lancaster Gate, W.S), at 8.— 
T. Cooke; Characteristics of the Temperaments. 


CONQRISSgf. 

September 19-26. 

Folk-lore Society Jubilee Cojtgreso, 1928 (at Society of Antiquaries). 
Friday, Sept. 21. 

At 10 a.m. and 2.80 p.m.— 

Prof. H. J, Hose : Mummers’ Plays in Attica. 

Prof. R. M. Dawkins : The Study of Folk-lore in Modern Greece. 
Mrs. Hanluck: A New Dervish Order In’Albania. 

Prof. Gwynne Jones: Some Survivals of Folk* belief In Modern Wales. 

. Bcza : Demetrius Contendr’s Contribution to Folk-lore. 
r». H, H. Bpoer : Hebrew Amulets. 

Saturday Sept, 22. 

Excursions to Oxford and Cambridge. 

Monday, Sept. 24. 

At 10 a.m. and 2.80 p.m.— 

Prof, Pet tar real; Confession of Sine In Primitive Religions. 

Dr. J. L. Myres : Paper. 

Mies B. C. Spooner: The Fragments that are Left.In N.E. Cornwall. 
Dr. MacCulluch ; The Arthurian Legend. 

Miss Mona Douglas : Animals in Manx Folk-lore and Song. 

R. s. Bnthovea : Tree and Animal Worship in Western India. 

At 8.80 p.m*-— 

(At Osxton Hall.) Demonstration of Folk-danoes; Children's 
Binging-games; Folk-songs. 
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Tuesday, Sept, 26. 

At 10 a.u. and 2.80 p.m,— 

Prof. Elliot Smith : The Survival in English Folk-lore of a Story 
from the Rig*Veda. 

Dr. B. Jonea : Paycho-analyam and Folk-lore. 

Dr, Rbbeim : Mother Barth and the Children of the Sun. 

H. Simpson : Medical Magic among the Berbers of Algeria. 

Prof. 0. Soliiitte : Bull Worship among the Kimbri. 

September 22-28. 

Commission Intbbnattonalk de 1 ,’lfiuLAtRAnic (at Saranac Inn, New 
York). 

Sept. 24. 

C, C, Paterson: The British Standard Sped flea lion for Street 
Lighting.—L. Schneider: Die physloiogischon Grumllagun der 
StraaKenbeleuchtung.— A. K. Taylor: The Reflection Characteristic* 
of Road Surface*.—Ualcu l de rtelalremeut moyeu dee voles publique* 
et dea aspaces d^couverts. — J. W. Ryde and Doris K. Yates: The 
Divergence of Beams from Parabolic Reflectors,— L. B. W, Jolley : 
The Automobile Headlight and its Standardisation, chiefly with 
Reference to the Linear Filament,—J. Wetzel : Etude de la repartition 
do flux de* appareils de l’eclairage.—H. Desarcea and D, Derive u re : 
Definition des apparel la do Pedal rage par la m6thode de In riparti* 
tlOJi du flux. 

Sept. 25. 

P. J. Wablram : Daylight and Public Health.— J. G West : Planning 
for Daylight.—J. A. MacIntyre and H. Buckley: Tito Protection of 
Pictures and Museum Specimens from Failing, —H. H. Kimball: Dis¬ 
tribution of Energy in Daylight.—r. Good : Internat ional Organisation. 
Se/4, 2b, 

M. Cohu: Bssais ooncernant rinfluenuo du rdclalremmit sur lo 
rendoment et la fatigue daijn lea travaux manuals.—W. Triih: 
Principles of Illumination. —A. Rlondel : Sur Iqh grandeurs et unite* 
Photom^trlques.—W. Dziobek u. M. Pirani : Normung von Signal- 
tfld.seru.—J. Guild : On the Selection of a Suitable Yelluw Glass for 
Railway Signals.—F. Cellerier : Applications scientific}nos du rnyonne- 
ment de la lumi^re a Pillule des neintures dee musses et collections. 
—K. Lau : KnUadungsrohr fUr photonidtrische Messungen insbosun- 
dere im Ultravlolett-—H. Buckley ; Some Problems of Iiiler-roHcctlon. 
— M. Luckies!): Contributions to the Lighting Art from Researches 
in Light and Vision.—D. M. Moore: Gaseous ^Conduction Lamps.— 
J. Wetzel: L’application des prlneipes rationncla ii I'Cclafrage 
ddcoratif. 

Sept. 27. 

J. M. Waldram: The Freoiae Measurement of Optical Transmission, 
Reflection and Absorption Factors.—K. Lax, M. Pirani und H. Sclnm- 
born : Experimentelle Htudlou fiber Flttsalgkeitsmodello trllbor Median. 
—W, Dziobek : ‘Diffuse’und ‘direkte 1 Durchlasaigkfllt und Methoden 
*ur Messung deraolben.--C, Muller und R. Frisch : Uber die Realisle- 
rung dor Warburgsehew ralioiielten Liehtehiheit.—C. Muller; Uher 
die Jleallslerung einer rntionellen Llchtelnhelt mil Milfe absoluter 
Messung der Gesamtstrahlung.—K, C. Crittenden and F. B. Meyer : 
The Status of Candle-Power Standards.—E, Kbnig und F, Buohmflllur : 
Photomelrische VerghMchsmessungau xwischendmu National Physical 
Laboratory In Teddington und dem Kidg. Amt fur Mass und Gewlcht 
in Bern.—W. 8. Stile* : Recent Measurements of the Effect or (Hare 
on the Brightness Difference Threshold.— P. H. Millar: Glare. 

HurrEMBER 24-27. 

Internationale Tacicno f(:r BrUchen- und Hochbau (at Vienna). 
Seitxmber 24-27. 

Internationale TobeRkulohexonfrrehz (at Romo). 

Seitembbr 24-28. 

Die Taguno der Baltischen Geodatibcben Komuission (at Berlin). 
September 24-Octuher 6. 

World Power Conference—Fuel Conference (at Imperial Institute). 
Section A: The Coal Industry—Economic and General Considerations, 
The Coal and Lignite Resources of the Australian Commonwealth,— 
The Combustion of Brown Coal In the Australian Commonwealth.— 
Dr. A* Gstdttner: The Coal Industry in Austria.—Austrian Coal — 
Technical Characteristics of the more important Varieties.—Dr. K. 
Btanatield; A Htudy of Post-Carboniferous Coals. — J. Formanek : 
Method* used for the Improvement of Llgultes In Csechoslovakia.— 
A. D. Kissel: Tho Use of Goal as a Fertiliser.—D. J. L. C. Westenberg: 
Methods of Burning Dutch East Indian Coals.—Prof. M. Kamo: Korean 
Coal* and their Utilisation.—8ome Considerations regarding the Rational 
Utilisation of Roumanian Lignites.—Prof. L. K. Kamxin : (a) Utilisa¬ 
tion of Low-Grade Fuels in U.8.S.R.; (b) Characteristics and Glassi¬ 
fication of Fuels in U.S.S.R.—Prof. J. A. de Artigas : The Caloriilc 
Value of Industrial Fuels.—Prof. R. V. Wheeler: The Constitution of 
OoaL—F. 0. Wlrta: Tho Use of Fuel In the Netherlands.—Basis of 
Evaluation of Fuel Resources. 

Section B ; Sampling and Testing of Solid Fuels. 

Sampling and Testing of Coal.—E. FeUs: A Practical Comparative 
Basis for the Calorific Value of OoaL—R. Voudni6ek: (a) Determina¬ 
tion of Volatile Matter in Coal by Low Temperature Method*; (6) 
The Hygroscopic Qualities of Coals.—E. Norlin : On the Determination 
and Denomination of Values and Qualities of OoaL 

Ssctton C: Coal Treatment—(n) Cleaning , <b) Drying, (c) Briquetting. 

Coht Cleaning.—Prof. H. Flelssner: The Drying of Brown Coal 
without Breakage.— R A. Mott: The Dewatering and Drying oTCoal_I 
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Dr, W. U. Chapman : The Cleaning of Coal, with special reference to the 
Hmalier Sizes. — E. Eds«r and P. T. Williams: The Cleaning of Coal by 
Froth Flotation.— G. Raw: The Dry Cleaning of Coal.—Major K. 0. 
Appleyard : The Dry Cleaning of Coal. 

Section I): Storage and Handling of Solid Fuels by the User. 

H. Chenu; Method* of Coutrol, Reparation, Handling, and Storage of 
Coals by the National Railways of Belgium.—ft. J. Wally : Storage 
nnd Handling of Lematung Admiralty Co.il,—I). Allemaud: Storage, 
Handling, and Transport of Ombllin Coal at Kiumahaven.-rR. K. Stock- 
well : The Storage ami Handling of Solid Fuel* by the User. 

I Section E: The Oil Industry—Economic and General Considerations. 

E. H. Davenport: The Economic* ol tho Oil Industry, Including tho 
Influence of By-Product*.— Keizaburo Huahlmoto : The Oil Industry in 
Japan,—Natmnl Gas a* a Source of Power. 

Section F: Composition, Classification, Preparation, Storage, and 
| Handling of Liquid Fuels. 

The Character)stir* of Motor 'Spirit.—K. A. Clink: The Avail¬ 
ability of the Alberta Bituminous Sand* for Production of Find 
Oil.—Wa. Odtwuld: Properties requited of Liquid Fuels for Use 
in Automobile and Aircraft Kngiuuu, and how tho Oil Industry 
meets these Requirements.— Dr. A. E. Dunstan and J. Kou ley : 
(u) Modern Devaiopments in Oil 1 >Lm tillaLion; (b) Modern Develop¬ 
ment* in Oil Rett mug.—Prof. J. Klin: The Composition and Chemical 
Properties of Russian Oils.— B. Holm berg : Investigations in Distilling 
Prueewses of Swedish Oil Shales.—Dr. A. K. Dunstan and J, Kowley : 
Modern Developments in Oil Cracking The Cracking of Oil.— 
I. Lubbock : The Technical Aspects of the Storage, Handling, and 
Transmission of Liquid Funis by the User.— Shale and the Production 
of Oil from Shale.— Oil Cracking.--Dr. K. kliug, L. Huchuwiak, W. 
Lerfnlarfskl, K. Katz, l)r. W. Dominlk, and J. Wqjcicki: Chemical 
Coinposition of Polish Natural Gases and the Determination of their 
Calorific Value, 

Section O: The Carbonisation Industry —Economic and General 
^Considerations. 

B. F. Haaucl: Tho Bearing of High and Low Temperature Carbonisa¬ 
tion and Synthetic Fuel Processes on Canada's Fuel Problems.—K. 
Ruin me) : Heat Transfer through tho Walls of Coke Ovens. N. F. 
Nissan : The Use of Gross and Net Calorific Values for tin* Purpose of 
Guarantee TesU.—Hr, Elver* : Points ol Importance fur uu Economical 
Comparison of the Value of the Hwit Unit in Gaseous and Nolld Fuels.— 
O. P. Finn and U. Huy : The By-Product Coke Oven as a Source of 
Industrial and Domestic Energy. -M. Mackenzie : The Economics of 
Coke Manufacture in tho Coke Oven Industry. --W. Colquhoun : Coke 
Quenching and Cooling.—Prof. W. A. Bone. Prof. G. 1. Finch, nnd 
Dr. I). T. A. Townend : The Fundamental Aspecia of Combustion,— 
F. W. Good enough: The Gsh Industry as a Source of Domestic and 
Industrial Energy,— 1 T. P. Ridley : The Utilisation of Coke Oven Gas 
by the Gas Industry.— Sakurft rikamoto: A Brief Hiatory rtf the Gas 
Industry In Japan.—W. 8. KdwardH : Coke Screening. 

Section B: Composition, Classification, Preparation, Storage, and 

Handling of Gaseous Fuels and of the Product* of the Carbonisation 

Industry. 

Uniform System of Designation for Gaseous Fuels.—Dr. II. Lb tiler : 
The Application of the Expioulun Principle lo Evaluation of the Heating 
Value of Gases.—The Testing of Gasenis Fuels, Dr. W. Bertelsmann 
and Dr. F. Schuster: The Properties of Gases defining their Combustion. 
—K. Menzol : Thu Producllou of Gas and the Recovery of other Product* 
by Carbonisation in the Vienna Municipal Gas Woiks.— Anthracite 
Hubstltute—Production of Solid Smokeless Fuels, whuiher by means of 
Low Tempurature Carbonbatlon or by means of au Improved Coke.— 
Dr. J. G. King : Thu Fundamentals of Coal Blending and the Production 
of Solid Smokeless Fuel for Domestic Hmting.—Pnor* J. W, Cobb : The 
Production of Town's Gaa and the Trend of Development.—C. Cooper: 
The Purification of (kial Gft*.—Coke Oven Practice and Developments 
in Bulk Carbonisation.- Yoshlklyo Oshima: Coal Carbonisation in 
Japan.—J. Kewley : The Production of Gaseous Fuel from Liquid Fuels. 
— P. Parriah : By-Product Recovery in tlie Carbonisation industries.— 
Prof, Bunte: New Methods of Fuel Analysis. -M. Langrogne: Pro¬ 
duction of Coke.—M. Baril: Production of Gas Coke. 


Section J: Utilisation of Fuels for Steam Generation and the 
Production of Electricity. 

Ing. K. 81edle : Development of Fuelling Arrangements at tho Vienna 
Municipal Electricity WorkR,—J. Havlicek : New Experiments with 
High-Pressure Mteam.—V. List: Thermal Central Station in Brno.— 
H, Th. Bakker : The Combustion of Tertiary Coal On Sliips of the Royal 
Dutch Packet Navigation Co. in the Indian Archipelago. • K. Harnrecht: 
Comprehensive Supervision of Fuel Kcuuomy as practlacd by the German 
Federal Railway Co.—R. P. Sloan : The Economic Utilisation of Fueta 
In the Production of Electricity.—Oomdr. A. L, I’. Mark-Ward la w: 
Utilisation of Liquid Fuels for the Generation of Steam.—H, Kelsz: 
The Burning of Polish Coni on Locomotives.-W. Wi^niowskl: Estima¬ 
tion of Heat Losses when employing Natural Gas a« Boiler Fuel.— 
8. Kniszewski: Polish Coal as a Fuel for Locomotive*.—The Utilisa- 
tion of Oil Residues as a Fuel for Use in Locomotives.— 8, Felsz: 
Methods employed by the Polish Railways In order to promote Fuel 
Economy.—T. Bose : Formulm for the Economical Ratio of Blendtug 
Coals for Bbeam Raising.—M. T. Llndhagen : (a) Application of Air¬ 
cooled Condensers to Locomotives; (6) Experiences with Pre-heated 
Air for Different Firing Equipment and Different Fuels with regard 
to Suitable Air Temperature sod to Best Total Economy 


Section K: Utilisation of Fuels , including Electricity, for Industrial 
Furnace Work,. 

Dr, A. Velisflk : The Use of Electricity for the Production of Host in 
industrial and Manufacturing Installations.— M. Auclair: Heavy Com¬ 
mercial Vehicles using Producer Gas.—B. Helan : Economic Utilisation 
of Fuels In the Czechoslovakian Ceramic Industry.—E. YanWSek : Gaseous 
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Fuel* in Czechoslovakia.—O. V. Morch : The Fuel Question in the 
Cement 1 ncliiMtry.—A. van Hoek : Wood Producer Gag for the Treat- 
mentof Silver Ores.—Dr. Bantum: Production end Utilisation of Gas 
in German Iron and Steel Works.—The Use of Producer Gas by the 
Ashanti Gold Helds Cun>°ration.—Sir Robert Hadfleld, Bart., und U. J. 
Barjant: Industrial Heating by Solid, Liquid, and Gaseous Fuels.— 
H. K. Monkhnuse : Industrial Electrio Heating.—Tsunezo Kawasaklya: 
Thermal Efficiency of an Electric Heating Furnace for Industrial Use. 

— Yasuzaemon Maraunaga : The Application of Electricity to the Firing 
of Kimniuls on Porcelain.—K. Tsnjmioto : Industrial and Domestic Uses 
of Coal.- T, Nitmiczynowskl : Atmuapheric-pressure Gas Burners,— 
Dr. Thu mo Nod a and Tulzo Kuroda : Low Grade Coal for Blast Furnace 
Coke.—Prof. W, K. Groom-GrRmailo and Prof. M. Klrpitscheff; The 
Hydraulic Theory of the Movement of Gases as appli<MJ to the Con¬ 
struction of Furnaoes,—T.Lindmark ; The Principles of Flame Radiation. 
—Utilisation of Electricity for Industrial Heating,—Production and 
Utilisation of Producer Gas in Industry. 

Section L: lJ litigation of Fuel a, including Electricity, for Domestic 
Purposes. 

Dr. A. Vellsok ; The Use of Electricity for the Production of Heat in 
Houses, Odious, and Business Premises. —II. Gllutmsr: The Uhb of Gatt for 
Domestic and Industrial Purposes In Vienna,—E. Dvnfak : Utilisation of 
Solid Fuels for Domestic Purposes in Czechoslovakia.—Dr. Ludwig; Some 
Considerations regarding the Development of Gas-burning Appliances. - 
Dr. Margaret Fishendan : A Comparative Study of Build Fuel, Gas, 
Electricity, ami Oil for Domestic Purposes.— Vjscuunt Hhlmpei Goto: 
Electric Pleating for Domestic Purposes in Japan.—A. llarlfn : Fuel 
for Domestic Purposes and the Utilisation or Waste Wood in Hweden.-— 
N. Kkwall and O. StAUmne '. Electric Hot Plates for Domestic Cooking. 

— Domestic Heating by imtutia of .Solid Fuel, Oil, Gas, and Electricity. 

Section M : Pulverised Fuel. 

F. WiesneT: Pulverised Vm*l Firing in Czechoslovakia.—Dr.-Ing. 
frYuRerreuther : Modern Developments in Pulverised Coal Research, and 
Suggestions fur International Co-operation in defining Pulverised Coal 
Sieves and the Requirements of Coal Pulverisers.—F, U, Itosencrants : 
Pulverised Fuel Firing, — Dr. W. Lulofs: The Function of the Combus¬ 
tion Chamber of a Powdered Fuel-lired Boiler Installation.—Prof. Shuichl 
Yamagiiehl: Progress of Pulverised Fuel Burning for Steam Boilers In 
Japan.—Powdered Fuel Production and Utilisation in the Metal¬ 
lurgical Industry and for Steam Raising. -Prof. L. K. Ramzin : The 
Combustion of Anthracite Culms and Brown Coals In Pulverised Form. 
—M. Frlon : Production of Pulverised Fuel and IU Utilisation in the 
Metallurgical Industry. 

.Section N: Internal Combustion Engines. 

Ing. M. Gelinck : Electrical Transmission with Hea*-driven Vehicles.— 
Prof. M. Dufays: The Present Position of the Use of Heavy Oil for 
Motor Traction. -A. Hiichi: internal Combustion Engines with Ex¬ 
haust. Tiirho-Huuare.Uarglng.--K. Rack.witz und A, von Philippovich: 
Evaluation of Fuels used for Aviation ill Germany.—Dr.-Ing, W, 
Hi ohm : The Present Position of the High-Speed Heavy Oil Automobile 
Engine. U. R. Ricardo and O. Thornycroft: Petrol Engines and their 
Fuels.—H, Moure : Fuel Oil for Heavy*Oil Engines.—P. Yfluousulievaky : 
Experiments with Diesel Engine-driven Locomotives on Russian Rail- 
ways.—Piof. K. Ilubendick: (n) Tlie Use of Ethyl-Alcohol as a Motor 
Fuel; (6) The Use of Heavy Oils in Internal Combustion Engines. 

Section 0: Transmission <4 Power. 

Dipl.-I Mg. Traenckner: Problems of Long Distance Gas Tram mission 

— The Transmission of Power over Various Distances by the Alternative 
Methods of the Transport of Coni, thu Transport of Oil. the Transmission 
of Gas, and the Transmission or Electrical Power,—Long Distance Gas 
Distribution.—V’, L. Jones : Legal Aspects of Gas Transmission. 

Section P: Waste Seat Recovery, 

A Report nn ‘Waste’ Heat Rerovrry.- Dr. 8. Kasai: Waste Heat 
Recovery in the Japanese Cement Industry.—Waste Heat Recovery, 
including Utilisation of Waste Furnace Gas, Blast Furnace Gas, 
Sensible Heat in Waste Coke, Exhaust Gases in Gas Engines, etc. 

Section Q: Low Temperature Carbonisation. 

Dr.-Ing. P. Rosin: lV^sihilities for combining Low Temperature 
Carbonisation with the Generation of Electricity.-Dr. C. H. Tender 
, and Dr. F. H.Kinnutt: Low Temperature Carbonisation.—Ur. R FMtue : 
The Prospnt State of Luw Temperature Carbonisation in Germany, 

Section R; peat. 

Prof. G. Keppeler : Feat Treatment.—N. Teat nip and T. Gram: The 
Drying or Pent.—P. Nomals : Peat Field* in Latvia, and the Use of Peat 
as a Fuel.—Methods Employed in U.8.8.R. for the Production of Peat. 
—Peat Combustion Practice in U.H.S.IL—Experimental Work on the 
ArDHclal Dehydration of Peat, and its Conversion Into Powder ami 
Briquettes. 

Section S: Power Alcohol. 

M. Loskot; The Use of Power Alcohol In Czechoslovakia.—Col. Sir 
Frederic L. Nathan : Alcohol for Power Purposes. 

Section T: Training of Fuel Technicians . 

Prof W. J. Muller: The Training of Fuel Engineer's jn Austrla.^- 
F. Smal: The Duly of the Fuel Technologist and the Training of the 
Stoker.—Prof. J. W. Cobb : The Training of Fuel Technicians. 

Merton V: Organisations concerned with the Efficient Um <4 Fuel in 
Industry, 

Ing. B. Pc?a: A Survey of the Scope of Organisations in Czecho¬ 
slovakia concerned with the Efficient Use of Fuel In Industry.- Dipl.- 
Ing. F. xur Neddnn : Organisations for the Promotion of Fuel and Heat 
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Economy in German Industry.—E. C. Evans : A Survey of the Scope of 
Organisations concerned with the Efficient Use of Fuel In Industry.— 
M, 1. Laplroff-Scoblo : General Problems of Fuel Utilisation, 

Section W: Economic Possibilities in the Better Co-ordination of Fuel J 
Utilisation. 

Fuels In China.—Sir Arthur Duckham : A Fuel Policy. —M, Berthe lot: 
Coal Briquetting and Co-operation between Coke Ovens, Blast Furnaces, 
und Martin Furnaces, 

Section X: Technical Data on Fuel. 

Technical Data on Fuel. 

Skptemder 25 and 26. 

Iron and Htesi, Institute (In Assembly llatl, Alfonso XUI. High 
School, Bilbao, Spain). 

Tuettiiay, Sept, 25, at 10 A.M.— 

J, Balzola : Iron Ore Mining in Vizcaya. 

J. G. Pearce: The Use aud Interpretation of the Transverse Test far 
Cast Iron. 

L, B. Pfeil: The Change in Tensile Strength due to Ageing of Cold* 
drawn Iron and Steel, 

C, A. Edwards and T. Yokoyama: The Influence of Varying Strains 
mid Annealing Temperatures on the Growth of Ferrite Crystals In 
Mild Steal. 

IIVitDnwday, Sept. 26, «£8.80.— 

A. Kertero and M. de Zubliia : The Phenomena of Corrosion of Iron 
and Steel. 

J. Orland : The Influence of rearllUsatiou below tho Arj Point on 
the Mechanical Properties of Carbon Steels. 

J. II. White ley : Effects Observed In Quenched Liquid Steel Pellets 
and their Bearing on Bath Conditions. 

8. H. Ree* : Some Properties of Cold-drawn and of Heat-treated 
Steel Wire. 


September 26-29. 

Pai.aontolociihch* Gesellsihait (at Budapest). 

Sfptkmiier 28 and 29. 

Faraday Society (In Physical Chemistry Laboratory, University of 
Cambridge).—General Discussion on Homogeneous Catalysis. 

Friday, $ej>t. 28, from 2.30-4.80 ir«d 5*7.15.— 

Prof. T. M. Lowry : Introductory Paper. Home Problems in Homo¬ 
geneous Catalysis. 


J'ai’t J. General Relations. 

C. N, Hlnshelwoud : Homogeneous Catalysis. 

C, H. Gibson and C. N. Hlnshelwootl : The Influence of Nitrogen 
Peroxide on the Union of Hydrogen and Oxygen. A Problem of 
1 Trace Catalysis.* 

H. Mourcu : Catalytic Phenomena in tho Tautomerlsm of certain 
a-Diketones. 

Dr. E. K. Ridesi: Negative Catalysis, 

N. it. Dhar: (a) Ionisation In Chemloal Change; (h) Negative 
Catalysis In Slow and Induced Oxidations. 

F. Gill, E. W. J. Mardle*, and It. C. Tett : Phosphorescence and 
Autocatalysis during Slow Combustion. 

H. DaecKstroem : Negative Catalysis. 

Fart II. Intermediate Addition-Compounds and Chain. Reaction#, 

J. Kendall and Lilian E. Harrison : Compound Formation in Ester- 
Water Systems. 

J. A. Christiansen : Report on the Theory of Chain Reactions. 

M. Polanyi: Bromine Inhibition of Chain Reactions. 

J. BOeseken: The Theory of Molecular Dislocation Applied to 
Homogeneous Catalysis. 

Saturday, Sept. 20, 10 a.m.-I p.m .unit 2.50-4 r.M. 


1’art III . Neutral Salt and Activity Effects. 

J. N. Urinated : The Theory of Acid and Basic Catalysis. 

Dr. H. M. Dawson: Catalytic Kflecta of Acids and Bases and the 
Influence of Inert Halts. 

H. von Euler: Compounds between Catalysts and Substrates and 
their Reactivity. 

H. Goldschmidt: On the Catalytic Activity of Hydrogen Ions in 
Ethyl Alcohol. * 

H, 8. Harned and G. Akerlbf: Investigations of Halt Action In 


Homogeneous Catalysis. , 

F. O, Rice and J. J, Sullivan: Keto-Bnol Isomerism and the 
Mechanism of Homogeneous Reactions. 

K. G. Boper : The Activity Theory of Reaction Velocity. The Bate 
of Interaction of a Ohloroamlne ana Hydrobromlc Acid, 


October 1-8. 

Internati o» at. Federation or Inteuimtual Unions (at Prague). 

Oct . l. 

C. P. Blacker: The Modern Conception of the World.-F. Dessauer: 
I)*r Geiet der Hrflndung. 


Or*. 2. 

H. de Man : Le rile de la technique dans Is domains social.— 
A. Fontaine-: La transformation d'Btat aous 1'lqfluence de la technique. 

Oct. 8. 

Jeanneret-Le Corbusier: Lee foimea nou relies de Part protique.— 
0, G. Jung: Das Sealenproblsm dea znodemen Menschen. 
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Our National Collections . 1 

T is evident that the Royal Commission on 
National Museums and Galleries has been 
deeply impressed by the urgency of the needs of 
these institutions. It haB followed the unusual 
course of publishing an interim report while its 
deliberations still have to assume their final form. 
The Commission was appointed by Royal Warrant 
on June 1,1927. It consisted of Viscount D’Abemon 
(chairman), the Hon. Evan E, Charteris, Sir Thomas 
Heath, Sir Lionel Earle, Sir Richard Glazebrook, 
Sir George MacDonald, Sir Courtauld Thompson, 
Sir Martin Conway, Sir Henry A. Miers, and Dr. 
A. E. Cowley—a strong and representative body, 
competent to deal with the many side? of a com¬ 
plicated problem. 

The terms of reference were indeed wide, They 
covered the legal position and administration, 
accommodation, structural condition, and cost of 
maintenance of nineteen institutions, of which five 
are Scottish and situated in Edinburgh, while the 
remainder are in London. The Commission was 
asked, further, to report on the existing conditions 
of the collections, their probable rate of growth and 
consequent increase in expenditure, the possibility 
of economy and the desirability of imposing ad¬ 
mission fees : whether congestion could be relieved 
by methods other than of building, such as sale, gift 
or loan, the desirability of change in the Copyright 
Acts, the question of placing the collections under a 
central authority, the effect of benefactors’ bequests 
as a restriction on suitable and scientific arrange¬ 
ment and on allocation to appropriate museums; 
and, finally, to make suggestions generally which 
might offer themselves as pertinent in the course of 
the inquiry. 

The Commission, up to the date of the publica¬ 
tion of its report, had held twenty-seven meetings 
and had received evidence orally or by memor¬ 
andum from the national institutions named in the 
terms of reference, from a large number of repre¬ 
sentative societies and institutions, from foreign 
governments, and from private individuals. A 
part of this evidence has been printed and is 
presented in a separate volume simultaneously with 
the report. Much of the material is of the greatest 
value, as will become more apparent when the 
final report, which must deal with a number of 
controversial questions, has been issued. The 
interim report deals only with the question of 
accommodation, present and future—a matter upon 
which there cannot be two;.opinions on the main 

1 Royal Commission on National Museums and Galleries. Interim 
Report. Pp. 64. (London: H.M. Stationery Office, 1928.) 2». net. 




4Q6 

issue, however muoh difference there may be as to 
detail. 

Before dealing with its main topic the report 
reviews the national collections as a whole, and 
recapitulates the history of each. In this connexion 
two points in particular are stressed—their enor¬ 
mous value and the extent to which the nation is 
indebted to the private benefactor. 

While recognising that financial value represents 
a narrow point of view, and that any trustworthy 
estimate of the whole of the national collections is 
in effect impossible, it is pointed out that one of the 
smaller London collections alone has been estimated 
to contain treasures worth £15,000,000. Yet, from 
the inception of each of these institutions until the 
present day, the total grants in aid of purchases 
have not exceeded £5,000,000. As compared with 
other social services, the growth of these institu¬ 
tions has been severely checked, and economy has 
been pushed beyond the point of prudent admin¬ 
istration. The Commissioners think there has 
perhaps been a tendency to take the national 
collections as a matter of course without any 
attempt to make the public aware of their quality 
and character. In too many cases they are housed 
and exhibited unworthily of their dignity and 
importance. 

When the Commission had under consideration 
the question of accommodation and its relation to 
the growth of the collections, it was not dealing 
with a question that had not previously been 
considered. It is of course generally known that 
for some time past the large national institutions in 
the London area have had under consideration 
schemes for enlargement, involving very con¬ 
siderable expenditure. Both the National Gallery 
and the National Portrait Gallery have vacant 
spaces upon whioh it is proposed ultimately to 
expand. Elaborate plans have been prepared for 
the enlargement of the British Museum, and the 
newspaper section of the library has been removed 
to Hendon. The Commission has taken these plans 
into account, but it offers alternative suggestions 
which, while making provision for expansion for the 
next fifty years at an estimated cost of £779,000, 
would effect a saving on the projected sohemes of 
at least £800,000. 

The most serious problem is of course the 
British Museum, and it is to a great extent for this 
reason that the Commission has been asked to 
advise on the desirability of alteration of the Copy¬ 
right Acts. It is estimated that additions to the 
British Museum Library involve the provision of 
one mile of shelving per annum. The Commis- 
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sioners are fully Alive to the danger of one sugges¬ 
tion, namely, that not all accessions should be 
preserved: they point out that not only is it 
difficult to decide that any individual item is not 
likely to be required, but also the. task of selection 
would require a skilled staff which Would absorb the 
proceeds of any economies thus effected. 

One problem connected with the British Museum, 
which from an imperial point of view is even more 
serious, obtains merely an incidental reference in the 
interim report, and is left for fuller consideration 
later. This is the question of the ethnographical 
collections. The Commission quotes with approval 
from the Memorandum of the Council of the Royal 
Anthropological Institute, in whioh is emphasised 
44 the fact that the present position of ethnography 
in the National Museums of London is a grave 
reproach to our standing among other nations,” 
and it is further remarked that 44 this subject is 
given less attention in the capital city of the British 
Empire than it is in countries which have far fewer 
responsibilities or even none at all towards un¬ 
civilised or alien peoples.” 

This question is one upon which much could be 
said, and, in view of the public interest likely to be 
uroused by this report, one upon which more 
perhaps should have been said at this stage. The 
provision of an adequate imperial ethnographical 
museum is largely a matter of arrangement and of 
the space which such arrangement requires. We 
have ample material for initiating suoh a museum, 
and although the time has passed when specimens 
of the material culture of primitive peoples could be 
bought for a song, it is still possible to add to our 
collections and to fill gaps at no excessive cost. 
Nor is it desirable that these collections should be 
regarded solely as an exhibition demonstrating the 
curious customs of primitive peoples or as material 
for the research student. The public should be 
made to realise that it is not merely an academic 
question that in London, at any rate, there is no 
adequate museum for practical demonstration in 
the teaching of anthropology—a subjeot whioh is 
essential for the training of the young adminis¬ 
trator who will be sent out to govern the peoples in 
the different parts of the Empire whose culture is 
exemplified in the British collections. The cost of 
providing such a museum will be heavy; but it 
must be faoed. 

The report deals with the needs of the Natural 
History, Science, and Geological Museums, but its 
recommendations as to these institutions must 
be reserved for consideration in a further 
1 article. 


mfms 



NATURE 


467 


Bmitimm 29, 1928] 

Intelligible Philosophy. 

The Analysis of Matter. By Bertrand Russell. 
(International Library of Psychology, Philo¬ 
sophy and Scientific Method.) Pp, viii + 408. 
(London r Kagan Paul and Co., Ltd.; New 
iTork : Harcourt, Brace and Co., Inc., 1927.) 
21#. net. 

An Outline of Philosophy . By Bertrand Russell. 
Pp. vi + 317. (London : George Allen and 
Unwin, Ltd., 1927.) 12#. 0d. net. 

The Nature of Existence. By Dr. John McTaggart 
Ellis McTaggart. Vol. 2. Edited by Dr. C. D. 
Broad. Pp. xlvii+480. (Cambridge: At the 
University Press, 1927.) 30#. net. 

R. RUSSELL’S books are always a pleasure 
to read, perhaps because they have been a 
pleasure to write. The “ Outline of Philosophy ” is 
even pleasanter than most of his philosophical works, 
and gives also the completest account of his views. 
A considerable part is essentially a summary of 
the, “ Analysis of Matter ” and also of the “ Analysis 
of Mind ” published a few years ago. On the 
whole, the summarising process has* been an im¬ 
provement ; though some valuable discussion of 
recent physical theory is to be found only in the 
" Analysis of Matter.” 

Mr. Russell follows the British tradition ; his 
method of approach to problems is like the " plain 
historical method ” of Locke. He starts by asking, 
What is man considered from the outside, as an 
organism capable of perceiving and acquiring 
knowledge about his environment % Then he 
considers the general character of that knowledge, 
that is to say, the conceptions of theoretical 
physics. Lastly, he returns to the study of the 
human mind, but considered this time from inside, 
asking, What is it like for me to perceive and have 
knowledge about my environment ? 

Mr. Russell seems at his best when he is most 
insular, and least happy when he seeks inspiration 
across the Atlantic. The disoussion, in the first part 
of the book, of the working of the mind from the 
behaviourist point of view, might have been better 
had he been concerned less exclusively with Prof. 
J. B. Watson’s views. This may be a minor 
point; the trouble seems more serious when he 
comes to his main conclusion, to which he gives 
the name ‘ neutral monism ’ and which he says 
originated with certain recent philosophers of 
Cambridge, Mass. The conclusion, put briefly 
and crudely, is this. Modem developments of 
physios have eliminated the mechanical universe 
of matter in motion assumed in scientific tradition 
No. 9074, Vol. 122] 


since Descartes. In its place we have a universe 
of 1 events,’ of spatio-temporal durations, oat of 
the abstract relations of which scientific knowledge 
is constructed. Physios tell us about certain 
logical characteristics of structure belonging to 
tbe constituents of the physical world, but nothing 
about their intrinsic character, which might be 
anything. On the other hand, in sense experience 
what we are aware of are just mental events. 
Starting from opposite ends, theoretical physics 
and introspective psychology reveal as primary 
only physical events and mental events ; two sets 
which form a causally connected whole. There is 
no reason, Mr. Russell says, to suppose that the 
two sets are really quite distinct. What we call 
mental and what we call physical may be two 
ways of speaking about one sort of stuff which is 
neither one nor the other, but ‘ neutral.’ 

This ‘ neutrality ’ savours rather of the neutrality 
of nations whose neighbours are at war. It is 
likely to be weighted on the mental side, which on 
this theory has a certain priority, since it is all we 
are immediately acquainted with. The physical 
world, according to Mr. Russell’s confession, is a 
precarious inference from experience. He admits 
that his belief in it and his repudiation of solipsism 
are based solely upon animal faith. The theory, 
though doubtless ably supported by Harvard, is 
astonishingly like one that appeared nearer at 
home, at Trinity College, Dublin, two hundred years 
ago. It is Berkeley’s theory without God, an omis¬ 
sion the good Bishop would have deplored. Never¬ 
theless, if Berkeley was wrong, Mr. Russell can 
scarcely be right, and he need not look to his 
Bostonian friends for help. It is possible that 
they are all of them right (where they agree); 
and if they err, undoubtedly they err in good 
oompany. 

Mr, Russell differs from Berkeley in important 
respects, notably those on which he bases his 
claim to neutrality. It is here that the gravest 
difficulties appear. To take one point, he says: 

“ When we have a percept, just what we perceive 
(if we avoid avoidable sources of error) is on event 
occupying part of the region which for physics is 
occupied by the brain. Seeing a green leaf 
“ consists of the existence in the region occupied 
by our brain of a green patch causally connected 
with the leaf, or rather with a series of events 
emanating from the place in physical space where 
physics places the leaf. The percept is one of 
this series of events differing from the others in 
its effects owing to the peculiarities of the region 
in which it occurs—or perhaps it would be more 
correct to say that the different effects are the 
peculiarities of the region.” (“ Outline,” p. 292.) 
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An obvious difficulty is the location of a percept 
in physical space. Physical space is presumably 
a logical construction, constructed from per¬ 
ceptual spaces which consist of perceptual events 
and their relations ; therefore assertions about 
location in physical Bpace are of a different logical 
type from assertions about the locations of percepts 
in perceptual space. At first sight, then, the state-. 
ment that a percept is anywhere in physical space 
seems to be merely a metaphor ; just as it is a 
metaphor to say 1 have money in the bank if I 
use the words in the sense in which I say literally 
that I have money in my pocket. The difficulty 
may possibly be purely verbal, but even if it is, a 
correct form of statement is needed. 

A further difficulty suggests itself. If a per¬ 
ceptual event is located in physical space, why 
is the brain specially privileged to be its situation ? 
The relevant physical process consists of the whole 
causal series of events beginning with those 
emanating from the place where the object is and 
going on to a practically endless series of events 
in the body of which the contemporary events in 
the brain are only a part and are seldom if ever 
the last terms, for the whole bodily reaction must 
be included in the series. When we see a green 
leaf bodily reaction is not conspicuous, and Mr, 
Russell’s statement is plausible. If he substituted 
a tiger, the defects of his treatment could be seen. 
In ordinary speech, we say we run away because 
we see a tiger; it would be more correct to say 
we see a tiger because (among other things) we 
run away. If the green patch we see, or the 
striped patch if it is a tiger, can be said to be in 
the brain, may it not equally well be said to be 
in the whole spatio-temporal volume of causally 
related events both inside and outside the body 1 
Mr. Russell makes a suggestion (“ Analysis,” 
p. 259) that might load to a view of this sort, but 
does not develop it. The problems raised by Mr. 
Russell cannot, of course, be properly discussed here, 
but perhaps enough has been said to show that his 
treatment is, as is usual with him, both novel and 
interesting. 

The late Dr. McTaggart’s book is the second 
volume of his chief philosophical work, left in a 
state very near completion at his untimely death. 
His philosophy is likely to appear as ‘ caviare to 
the general/ but some will appreciate his curiously 
individual and compact system of thought, Many 
more will appreciate his vigorous but sympathetic 
criticism of the views of others. Dr. McTaggart’s 
development of his theory has something of the 
character of Greek tragedy, fantastic as seen from 
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outside its circle of ideas, but inevitable afl seen 
from within. His style is admirable, dry but clear. 
From his editor we learn that he always made 
five complete drafts of his work before considering 
it ready for publication. 0, si sic omnes! 

A. D. R. 


Strength of Materials. 

(1) Strength of Materials : a Textbook coffering the 
Syllabuses of the j&.jSc. (Eng.) t A.M./.CM?., and 
A.M.LMech.E. Examinations in this Subject* 
By Dr. F. V. Wamock. (Engineering Degree 
Series.) Pp. ix+360. (London : Sir Isaac Pit¬ 
man and Sons, Ltd., 1927.) 12s. fid. net. 

(2) Mechanics of Materials . By Prof. George 
Young, Jr., and Prof. Hubert Eugene Baxter. 
(Engineering Science Series.) Pp. viii+451. 
(New York : The Macmillan Co., 1927.) 17s. net. 

(3) Examples in the Strength and Elasticity of 
Materials. By G, W. Bird. Pp. 196. (London : 
Edward Arnold and Co., 1927.) 10s. fid. net. 

HE study of the strength of materials, based 
on one hand upon the ideal theories of elas¬ 
ticity and, on the other, upon experimental data, 
is a growth of the last hundred and fifty years. 
Galileo, in the sixteenth century, made experiments 
upon beams and deduced a theory of the stresses 
due to bending, which gave a formula for a rect¬ 
angular beam correct in form but incorrect so 
far as the constants were concerned, due to a false 
assumption as to the position of the neutral axis. 
It was not until 1825 that Navier gave the correct 
solution of the distribution of stress in a beam 
subjected to bending, his solution being based upon 
Hooke’s Law and on the justifiable assumption that 
the sum of all the forces upon any section in equili¬ 
brium must be equal to zero. At the end of the 
eighteenth and the beginning of the nineteenth cen¬ 
tury, experimental research supplemented theory, 
and during the last hundred years a great body 
of knowledge has been accumulated upon a 
subject of importance to engineering in all its 
branches, as well as to building and architecture, 
and, to-day, perhaps no one subject is studied by 
a greater number of technical students than ihat 
of the strength of materials. 

The three books which are now under con¬ 
sideration illustrate the wideness of the appeal. 
The first has been “ written for Engineering 
Students,” the author of the second has apparently 
had in view <( those students of Engineering, Budd¬ 
ing and Architecture ” who will he concerned 
the design of structures* while the third* as iteiitie 
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indicates, confines itself to worked examples based 
upon syllabuses of instruction of certain examining 
bodies. 

(1) The first fourteen chapters of the volume by 
Dr. Wamock deal with the subjects that most 
teachers treat in an advanced evening class or in 
the second year, and perhaps part of the third year, 
of a university course. So far as we have been 
able to see, there is no new point of view pre¬ 
sented, and it would be easy to mention subjects 
of considerable importance that are not dealt with 
at all. For example, the chapter on the torsion of 
shafts does not refer to torsional oscillation, and does 
not therefore deal with the time of oscillation of a 
spring. St. Venant’s theory for rectangular and 
square shafts is referred to, and formulas quoted, 
but no attempt has been made to give the theory ; 
it is doubtful how far it is desirable in such a book 
merely to quote formulae. , The last chapter is 
devoted to a description of some of the more ele¬ 
mentary apparatus found in a strength of materials 
laboratory. There is also given a summary of 
formulas. There are well-selected examples attached 
to each chapter, often taken from examination 
papers. 

(2) The volume by Messrs. Young and Baxter is 
even more elementary than the first volume, and 
commences by asking the student to work certain 
elementary arithmetical problems, evidently with 
the admirable intention of emphasising method, 
neatness, accuracy, and care in units. The first 
five chapters deal with elementary statics, a con¬ 
siderable number of simple types of structures 
being considered, and as examples for the 
student. 

After dealing with centre of gravity, the author 
proceeds to consider unit stresses, and some of the 
characteristic properties of materials. In this 
connexion weathering, aesthetic qualities, cost and 
availability as factors in design are referred to 
briefly. Then follows a chapter on investigation, 
safe load and design, and in this chapter simple 
riveted joints are considered. Forces and stresses 
are returned to, and moments of inertia for simple 
areas are determined. The theory of beams and 
columns is then dealt with in ten chapters, one of 
which treats of “ oombined materials,” including 
the elements of reinforced concrete theory; and 
another with unsymmetric bending. The lost two 
ohapters deal with miscellaneous problems and 
special graphic methods. The notation used is 
summarised at the end of the book, and there are 
appendices giving formul® and a number of special 
bending-moment diagrams for beams. 
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The book is written clearly, and emphasises 
Considerations other than those covered by mathe¬ 
matical theory. It should prove useful and interest¬ 
ing to elementary students of structural engineering 
and to architects. It scarcely goes far enough for 
advanced work in a technical school tin: a university 
course. 

(3) The third volume calls for very little com¬ 
ment. The examples solved are representative, 
and no doubt will be very helpful to many students 
working for examinations. 


British Butterflies and Moths. 

A Revised Handbook of British Lepidoptera. By 
Edward Meyrick. Pp. vi + 914. (London : 
Watkins and Doncaster, 1928.) 18a. 

ORE than a generation has elapsed since a 
new and comprehensive treatise on our 
British butterflies and moths, on highly original 
lines, was submitted to the entomologists of the 
period by a well-known worker in the field of 
the Micro-Lepidoptera. The sensation caused by 
the daring innovations in classification and nomen¬ 
clature in Mr. Meyrick’s first “ Handbook ”— 
now long out-of-print—and the mixed reception 
accorded to the book by the leading authorities 
of the time, are still fresh in the memory of many 
of our living lepidopterists. In the words of the 
notice which appeared in Nature (vol. 53, p. 265) 
soon after its publication: “Every one who 
knows our British Lepidoptera will recognise the 
sweeping oharacter of the changes proposed, and 
how far they will ultimately be accepted no one 
can venture to predict at present.” The complete 
upsetting of all previous arrangements of this 
order of insects by a quasi-Linnean system of 
classification, and the revolutionary changes of 
the names in current use of so many of our most 
familiar species, were by no means generally 
welcomed or readily adopted ; and in this con¬ 
nexion it is significant that, so far as the experience 
of the present writer is concerned, it is still very 
rarely that we meet with a public or private 
collection of Macro-Lepidoptera arranged on the 
system of the “ Handbook.” 

The only practical treatise on the British Lepi¬ 
doptera as a whole, in the hands of entomologists 
at the time of the publication of Mr. Meyrick’s 
original “Handbook,” was the well-known 
“Manual” of Mr. H. T. Stawton, a work then nearly 
fifty years old, and naturally in many respects 
out-of-date. Even at the present time, however, 

Kl 
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the old " Manual ” is regarded almost with venera¬ 
tion by the veterans of British entomology whom 
it served so well in the early days of their studies, 
and it yet retains much of its value as an intro¬ 
ductory text-book for those young entomologists 
whom its esteemed author loved to call “ in- 
cipients,” 

It was therefore with not unmixed feelings 
that the new work was adopted, but in spite of its 
many innovations and their attendant difficulties, 
it was not long before it was reoognised by 
the more scientific section of our lepidopterists 
as embodying in very many respects a distinct 
advance on all preceding treatises of its kind. 
As it was based not merely on the consideration 
of a limited insular fauna, but on that of the 
Lepidoptera of the whole world, and throughout 
emphasised the paramount importance in classi¬ 
fication of structural detail, though in the main 
it relied almost entirely on the single character of 
neuration, it was recognised by one of the foremost 
lepidopterists of the time as being “ without 
exception the best class book that has yet appeared 
for imparting real sound knowledge of structure, 
evolution, and classification.” 1 

In the present revised form of the “ Handbook ” 
the introduction has been largely rewritten and 
extended, and while the phylogenetic diagrams 
in the former volume have been entirely dispensed 
with, the very ingenious and convincing simile 
(p. 12) of the evolutionary schome of classification 
into which the element of time is introduced as 
a fourth dimension, will be duly appreciated as a 
distinct advance on previous conceptions of this 
subject. The descriptions of about a hundred 
species which have been added to the list of our 
fauna in the interval between the two editions 
of the work are duly included in their order, and 
a few have been suppressed for various reasons, 
thus bringing the number of recognised British 
Lepidoptera up to a total of 2143 species, a 
net increase of about eighty sinoe the ‘ census ’ 
of 1895. 

Among the (so-called) Macro-Lepidoptera, con¬ 
siderable changes of detail have been effected, 
and two new ‘ phyla *—an unfortunate term in 
this connexion, as it has long been in use among 
zoologists for the major divisions of the animal 
kingdom—have been introduced. The separation 
of the Hesperiana from the Papilionina and 
their elevation to equal rank, as well as that 
of the Drepanina to a distinct 1 phyletic ’ group, 
are in accordance with the most recent views on 

1 Lord Walftlngtam, BrOom, Monthly Mag. t 81, p. 284; 1885. 
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classification. In the butterflies, which are now 
sandwiched between the Notodontina and the 
Drepanina, we still find the arrangement of certain 
sections unconvincing to those who regard them 
from the points of view of Lifediistory, habit, 
and structure as a whole. Thus in the Lyosanid®, 
the 1 Little Blue ’ is yet found rubbing shoulders 
with the ‘ Large Copper ’ in the genus Chryao - 
pharma ; and an equally unconvincing medley 
of species, differing widely inter se in almost all 
respects, is presented in—as we prefer to call 
them—the * Noctuid * genera Caradrina , Pblia, 
and Melanehra , to say nothing of a good many 
others. The old 4 Geometrina/ included as before 
in the f phylum 1 Notodontina, have undergone 
extensive rearrangement in accordance with 
modem views, and the Pyralidina are now followed 
by the Lasiocampina, which includes the veiy 
isolated genus Endromis. 

The work is, however, seen to greatest advantage 
in the Tortricina (from which Trypanus cossus 
has now been removed to the Psychina beside 
its evident ally Zeuzera cesculi) and especially 
in the Tineina. In those two groups, and notably 
in the latter, the author of the " Handbook M 
has for many years been recognised as facile 
princeps the highest authority, and the section 
dealing with the Tineina has been entirely recast 
in the light of his unrivalled knowledge and 
experience. The number of Tineid families has 
been increased from 6 to no fewer than 21, and 
an outstanding though desirable innovation is 
the separation of the Nepticulid® and their 
elevation to 4 phyletic ’ status. 

In the prefaoe the author gratefully acknow¬ 
ledges his indebtedness to the late J, Hartley 
Durrant, whose recent death all entomologists 
deplore, and to Prof. E. G. R. Waters, of 
Oxford, who is now weH known as one of the 
most energetic and oapable of our younger micro- 
lepidopterists. 

The printing and general style of the work, 
as was the case with its predecessor, leave little 
or nothing to be desired, and, so far as we have 
seen, errata and misprints, so difficult to avoid 
in a book of its kind, are practically non-existent. 
While the views of the author on the subjects of 
classification and nomenclature remain matters 
for keen discussion, the 11 Revised Handbook ” 
will for many years to come hold its place as a 
sound and trustworthy means of identification 
of our British Lepidoptera, and an invaluable 
aid to the scientific study of this order of insect^ 

J.JW, 
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Chemical Facts and Phraseology. 

Chemical Encyclopaedia; an Epitomised Digest of 
Chemistry and its Industrial Applications . By 
C. T. Kingzett. Fourth edition. Pp. viii+807. 
(London: Bailli&re, Tindall and Cox, 1928.) 
3 58. net. 

HE subject of chemistry increases by leaps 
and bounds, not only owing to the continual 
discovery of new inorganic and organic substances, 
but also because of the introduction into the science 
of novel conceptions and ideas involving in many 
cases a new and highly technical terminology. 
Readers of current memoirs on chemical research 
often feel the need for a glossary of chemical terms 
owing to the rapidity with which the language 
of chemistry is changing. To the non-technical 
reader much of this literature appears to be a 
jargon which becomes ever less intelligible, but 
since chemistry has an educational aspect as well 
os many important industrial applications, it 
remains desirable that non-soientifio members of 
the community should not be entirely ignorant of 
chemical facts and phraseology. 

The veteran author of the “ Chemical Encyclo¬ 
paedia/ 1 who as one of the original founders of the 
Institute of Chemistry did much to standardise the 
chemical profession in the early days, has striven 
with conspicuous success to compile an epitomised 
digest of pure and applied chemistry, this epitome 
being now in its fourth edition. At the outset this 
work, which then bore the title of 4 4 The Popular 
Chemical Dictionary/* owed its origin to the 
circumstance that early in his career the author 
realised that the future welfare of the British 
Empire depends in the main on increased produc¬ 
tion within its boundaries by the utilisation of its 
boundless natural resources. Success along this 
line can only bo attained by increased teaching 
and intensive application of chemical science. In 
presenting this enlarged and revised edition of his 
encyclopaedia, the author contributes anew to the 
enlightenment of the public as regards the more 
salient topics of chemistry. 

The work is much more than a dictionary of 
chemical terms, for in many instances important 
headings are expanded into concise essays. The 
first of these essays in alphabetical order is entitled 
“ Alcohols ” and oocupies four pages. It is followed 
shortly by a discussion of alloys which fills three 
pages. In both instances the data supplied are 
informative and up-to-date. The study of oolloids 
has been greatly extended during recent years, ajud 
the article 14 Colloid Chemistry ” (6 pages), which 
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summarises progress in this direction, includes a 
bibliography of relevant treatises. Each chemical 
element receives notice, the reference being pro¬ 
portional in length to the industrial importance of 
the element and its derivatives. Many subjects of 
outstanding interest, suoh as cellulose, dyes and 
dyeing, isotopes, lead tetra-ethyl, motor spirit, 
perfumes, poisons and antidotes, sugar, tar, and 
vitamins, are discussed. 

Despite its wide scope, the book is remarkably 
free from errors and obscurities, and such as are 
encountered are readily recognised to be misprints. 
The author has exercised considerable discrimina¬ 
tion in the selection of topics, and within a handy 
compass he has compressed a vast store of useful 
chemical information presented in a very attractive 
and readable form. Throughout the volume there 
are oopious references to larger treatises and to 
original memoirs, so that in most cases the souroes 
of more specialised knowledge are indicated. 

The present edition is much larger and more 
comprehensive than the earlier ones, and should 
appeal not only to the professional chemist, but 
also to all who require a convenient desk book of 
information regarding chemistry and its industrial 
applications. G. T. M. 


Biological Assay of Drugs. 

Methods of Biological Assay. By Dr. J. H. Bum. 

(Oxford Medical Publications.) Pp. xvii + 126. 

(London: Oxford University Press, 1928.) 

8 s. fid. not. 

rilHE attention which has been directed during 
-L recent years to the determination of the 
potency of drugs for which no method of chemical 
analysis is at present available has necessitated both 
the introduction of new, or the adaptation of older, 
methods of biological assay as well as the prepara¬ 
tion of stable standards of reference in terms 
of which the activity of the samples tested may 
be expressed. The importance of the accurate 
standardisation of a drug was shown when insulin 
was introduced into clinical therapeutics, and the 
work of the Health Section of the League of Nations 
and the passage of the Therapeutic Substances Act 
(1925) have directed further general attention to 
this subject. 

The appearance of Dr. Bum's book at this 
moment is therefore most opportune, and its useful¬ 
ness is enhanced by the fact that the author has 
striotly limited himself tp the details of methods 
with which he is personally familiar. Thus, any 
worker unused to assaying a particular drug will 
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find at band one or more well-tried methods by 
means of which he can f with any reasonable degree 
of skill, obtain a fairly accurate result. It is 
probable that in certain cases other workers will 
not agree with all the details of the methods as 
detailed by Dr. Bum ; for example, the reduction 
in the height of the contraction of the rabbit’s 
uterine strip to adrenalin, following a dose of 
ergotoxine, is taken as the endpoint, instead of the 
complete abolition of the adrenalin contraction, 
as some workers prefer ; and in the assay of insulin 
by the method of the reduction of the blood-sugar 
of rabbits, the accuracy of the test is probably 
enhanced if more than six animals can be used. 

Methods for the following drugs are given: 
digitalis, strophanthus and squill, pituitary (posterior 
lobe) extract, insulin, arsenobenzene, ergot, adrena¬ 
lin, oestrin, the parathyroid hormone, histamine, 
atropine, and antipyretics. Wherever possible the 
account of the method is preoeded by a note on the 
standard preparation for the drug in question ; 
an omission is the definition of the unit of pituitary 
extract, which will doubtless be rectified in a new 
edition. 

An introduction has been written by Dr. Dale ; 
it should be read by all interested in the subject, 
since it emphasises the necessity of accurate 
standardisation when drugs are to be used on 
human beings—who show great variations in their 
individual reactions—and also the errors into which 
workers may fall. Dr. Burn concludes his book with 
a chapter on the accuracy to be expected from 
methods of biological assay and refers to the means 
of gauging the accuracy of any particular result. 
This is a most useful little book ; although chiefly 
for the specialist, it can be read with profit by all 
those who take an interest in knowing how the 
potency of certain of the remedies they use can be 
kept within certain unvarying and fairly narrow 
limits. 


Our Bookshelf. 

Handbuch der Vererbungsunssemchaft. Heraus 
gegeben von E. Baur und M. Hartmann. Liefe 
rung 4, Band 2. Das 1 nzuchiproblem . Vor 
Harry Federley. SelbststeriUtdt, Hetemstylie 
Von E. Lehmann. Pp. ii+42 +ii + 43. (Berlin 
Gebrtider Bomtraeger, 1928.) 5*80 gold marks 

The importance of inbreeding to practical breeder) 
of plants and animals is well emphasised in thii 
part of the valuable “Handbuch der Vererbumrs 
wissenschaft.” The subject is considered fron 
Bix aspects: as a mathematical problem, experi 

“J™ IT™ 1 ? on &™** 1 *: inbreeding among? 
plants, heterosis and hybrid vigour, inbreedinj 
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and sterility, and the advantages and disadvan¬ 
tages of inbreeding. The chief advantage of in¬ 
breeding is the speedy elimination, by selection, 
of undesirable recessive genes from the inbred 
population. Correspondingly, the main disadvan¬ 
tage is the reduction and, except for the possibility 
of mutations, final prevention of ‘ variation' by 
the production of new gene combinations. 

The subject of self-sterility is one of increasing 
interest, since we now know that it has a wide 
distribution amongst plants and is recorded for 
the animal kingdom. The present summary is 
a useful, but too'brief, account in which the 
following matters are considered : the historical 
aspect, the taxonomic distribution, its relation¬ 
ships with self-fertility, and its different causes, 
determined or possible. It is, however, empha¬ 
sised that much more research work must be 
done before generalisations are possible. 

Dimorphic heterostylism is best known in the 
genus Primula, and genetical studies have been 
made in several species. It also occurs in other 
Primulacese (as in Hottonia ), in Forsythia , Pvl- 
monaria , Fagopyrum , and Linum. Trimorphic 
heterostylism has been studied in Lythrum and 
Oxalis. In both kinds the long-styled condition 
is, in known examples, reoessive. In Lythrum 
the trimorphic development of the reproductive 
organs is genetically explicable by using the 
trihybrid ratio, two reoessive factors giving long, 
one recessive mean length, the other recessive 
short styles. With the appearance of homostyled 
plants among primulas, it has been found necessary 
to postulate two independent factors as a genetical 
explanation of the positions of stigma and stamens 
in this genus also. 

Brachiopod Morphology and Genera (Recent and 
Tertiary), By Dr. J. Allan Thomson. (New 
Zealand Board of Science and Art, Manual 
No. 7.) Pp. vi + 338 *f 2 plates. (Wellington, 
N.Z. : Government Printer; London: High 
Commissioner for New Zealand, 1927.) 17$. 

It is greatly to be regretted that, owing to the death 
of the author, the present volume must be the last 
of a series of publications which were the outcome 
of many years’ research on Tertiary and Reoent 
Braohiopoda, more especially those of Australia 
and New Zealand. The volume includes a detailed 
description of the morphology of the Brachiopoda, 
as well as a complete list of all known Tertiary and 
Reoent species, with notes on their distribution. 
In addition there are careful diagnoses of all the 
genera, illustrated by numerous diagrams showing 
the various stages of loop-development. 

A new classification is proposed for the Brachio* 
poda, which the author divides into two new sub¬ 
classes, Gastrocaulia and Pygocaulia, the former 
to include the primitive, homy forms, and the 
latter the more highly evolved calcareous, hinged 
forms. These divisions are based very largely on 
the embryonic development of the Brachiopoda, 
Beecher's classification into four orders is slightly 
emended; the Atrem&ta and Neotremata are 
placed in the Gastrocaulia, and the Protremata 
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and Telotrematft, together with a new order, 
Pahsotremata, are placed in the Pygocaulia. The 
Telotremata are said to be derived from the Gastro- 
oaulia through the Palseotremata and the Pro- 
tremata, the former order including primitive, cal¬ 
careous forms lacking articulation. Beecher, on 
the other hand, claimed that the Protremata were 
derived from the Neotremata, and that the Telo¬ 
tremata were derived from the A tremata. Further 
corroboration from the study of living Brachiopoda 
is required before this classification can be gener¬ 
ally adopted. 

The volume contains a list of papers dealing with 
the Brachiopoda of different regions, and it should 
prove a useful book of reference, not only to the 
specialist, but afso to the student of zoology. 
Considering the somewhat high price of the book, 
it is regrettable that the two plates have been 
printed Lack to back, and that tneir reproduction 
is not more distinct. 

The Essentials of Transformer Practice,: Theory , 

Design , and Operation . By Emerson G. Reed. 

Second edition, revised and enlarged. Pp. 

xii+401. (London : Chapman and Hall, Ltd., 

1927.) 21s. net. 

Th» maximum temperature rise of the conductors 
and of the insulating materials in electrical appar¬ 
atus when working is usually the factor which 
determines their capacity. Electrical engineers, 
therefore, have had to study closely the theory 
of heat. Serious research in this direction began 
about twenty-five years ago, and the volume of 
work goes on increasing every year. There are 
now several well-known formulae in connexion with 
the heating of buried cables which are used in 
practical design. 

These researches have been successful in saving 
manufacturers many hundreds of thousands of 
pounds every year. Glazebrook, Russell, and 
others were pioneers in this direction. Most of the 
important problems had been already solved more 
than a hundred years ago in Fourier s work on the 
theory of the conduction of heat, one of the most 
brilliant books ever written. It is somewhat of a 
shock to find, therefore, that electrical engineers 
(p. 184) seem to think that the temperature rise is 
baaed on 44 Ohm’s law for heat.” This is stated to 
be that the resultant heat flow expressed in watts is 
equal to the temperature rise divided by the thermal 
resistivity. It is not easy to see what connexion 
Ohm has with this law. Numerical values of the 
thermal resistance are given, and also of the thermal 
resistivity, but it is not quite clear in what units 
these are measured. 

The ever-growing demand for electrical energy 
has now made it necessary to use very high volt¬ 
ages. Much research, therefore, has been carried 
out on the brush discharges which take plaoe from 
overhead cables (generally called the corona) and 
on the methods of grading underground cables so 
as to enable them to resist very high pressures. 
A good and interesting account of some of these 
researches is given in this volume. The many 
types of apparatus and the special devices used 
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for obviating dangerous current and pressure rises 
are well described. We can recommend this 
book for advanoed students at technical colleges 
and universities. 

Erblichkeitsforschung an Pflanzen ; ein Abriss ihrer 
Ervtmcklung in den Utzten 15 Jahren. Von 
Prof. Dr. Friedrich Oehlkers. (Wissenschaft- 
liohe Forschungsberichte, Naturwissenschaftliche 
Reihe, herausgegeben von Dr. Raphael Ed. 
Liesegang, Band 18.) Pp. viii+203. (Dresden 
und Leipzig: Theodor Steinkopff, 1927.) 13 
gold marks. 

The subject of inheritance is growing so rapidly 
that text-books dealing with it are not only in 
oonstant need of revision but also can scarcely cover 
the ground, in an adequate manner, in one volume. 
There is therefore an increasing tendency to compile 
more specialised text-books than formerly. Thus 
the present work deals with recent advances in the 
study of inheritance in plants. A brief summary 
of Mendel’s work is followed by a concise account 
of modem research under the headings : stages of 
development, nucleus and inheritance, chromo¬ 
somes and inheritance, Morgan’s theory (of linkage 
and crossing over) in botany, protoplasm and 
inheritance, sterility and lethality, sexuality, and 
research on mutations. The section on sterility 
and lethality is especially useful, as this subject is 
rarely treated adequately in works on inheritance. 
The author keeps strictly to his subject of plant- 
life, but usefully directs attention to the difficulties 
of correlating some of the conclusions .reached by 
geneticists working on animal life with facts 
emerging from plant breeding. 

New Zealand Empididce : based on Material in 
the British Museum (Natural History). By J. 
E. Collin. Pp. viii + 110. (London: British 
Museum (Natural History), 1928.) Is. fid. 

This work is a specialised monograph on species of 
flies of the family Empidid© &nd is based largely 
upon extensive collections made in New Zealand 
by Mr. T. R. Harris, who presented the specimens 
to the British Museum. Material from other 
private collectors has also been drawn upon, and 
the result of Mr, Collin’s study of these several 
collections is to raise the number of known New 
Zealand species of the family from 23 to a total of 
102. This, indeed, is a very satisfactory result, and 
indicates how much there still remains to be done 
before the Diptera of that oountry are adequately 
known. 

In view of the remarkable and archaic elements 
found in the New Zealand fauna, it appeared likely 
that the smaller Diptera would yield species of 
considerable interest and importance. This has 
evidently proved to be the case, particularly with 
respect to the discovery of seven genera of Empi- 
didee, previously only known from South America. 
Mr. Collin is to be congratulated on the evident 
care and thoroughness with which he has carried 
out his task. Like all British Museum publica¬ 
tions, the book is well printed and clearly illus¬ 
trated. A. D. I. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Neanderthal Man and the Natives of New 
Caledonia. 

The following observations seem to me to be of con¬ 
siderable interest in connexion with the genealogy of 
fossil types of men. So far back as 1923 I had 
photographed, side by side, the mandible of an 
Australian aboriginal, in the Anatomy Department of 
the University of Sydney, and a oast of the Heidelberg 
mandible. My object was to show the almost exact 
correspondence in size and shape of the teeth ; in 
each case the tooth arches were extraordinarily alike 
in very many respects, but as at that time I could 
find no example of an Australian or other mandible of 
modem man which approached the ramus of the 
Heidelberg jaw in size and general shape, I let the 
matter stand. 

Recently, however, while engaged in work with 
some of my students upon the distribution of Austra¬ 
loid types in Melanesia, we had occasion to examine 
Sarasm’s recent work (1922) upon the inhabitants of 
New Caledonia and Loyalty Islands, and we found 
that Sarasin figured at least two mAndibles in which 
the rami were only 3 mm. smaller in breadth than was 
the case in the Heidelberg jaw. One of these man¬ 
dibles (No. 58) also had a relatively shallow mandibular 



Fig. 1 . — Mandible of an Australian aboriginal (No. 17®, Anatomy 
Department, University of Sydney) (upper figure) and a cast of 
the Heidelberg mandible (lower figure). The dental arches, and 
Identical K^SEape 01111 lnd,vi(luA * t®®** 1 * vlU be seen to be almoat 

notch, though this apparently was not so shallow as 
that of Heidelberg man; also, in the Heidelberg jaw, 
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more of the 3rd molar was hidden than in the lateral 
view of the second of theee mandibles (No. 197). 

In other mandibles figured by Sarasin, however, 
the same degree of exposure of the last molar tooth is 
to be seen. Further, Prof. Arthur Thomson in 1915 
(Jour. Anal., vol. 50), in discussing certain pecuKari- 



FIG. 2.—Norma latcrulto of the mandible of a native of the Loyalty 
Islands (upper figure) (No. 107 of Baraaln’s “ Anthropologic der 
Ncu-Caledonler und Loyalty-Insulaner ”) and of a east of the 
Heidelberg mandible (lower figure). The proportions of the rami 
ore very similar, although the recession of the chin Is not very 
marked In Sarasln’s specimen. 

ties of the human and anthropoid mandible, figured 
in plate 1 the jaw of a New Caledonian, marked 1H8 
R.C.S., in winch the chin is very reoeding although 
not quite to the same degree as in the Heidelberg 
jaw. Also, the cross-section at the symphysis region 
(as figured by Thomson in this New Caledonian iaw) 
shows a considerable similarity to that figured by 
Schoetensaok for the Heidelberg mandible. 

Again, in the chin and symphysis region, we find 
that Sarasin figures certain New Caledonian and 
Loyalty Island mandibles which approach the Heidel¬ 
berg mandible very oloisely, both m the recession of 
the chin and general proportions. 

A detailed comparison of other measurements taken 
from Sarasin (“Atlas zur Anthropologic der Neu- 
Caledonier und Loyalty-Insulaner, pp. 289-312) and 
Schoetensack (“ Der Unterkiefer des Homo Heidel- 

a ensis ”) shows that, in practically all measurements, 
vidua! mandibles of New Caledonians or Loyalty 
Islanders frequently approach or even exceed in size 
and proportions those of the Heidelberg jaw. For 
example, the intercondylar breadth in five male New 
Caledonian skills exceeded that of the Heidelberg 
jaw: the same was true of the intergonia) breadth, 
We have already directed attention to the breadth 
of the ramus which is the outstanding feature of the 
Heidelberg jaw. In two oases, New Caledonian and 
Loyalty Islander, mandibles approach to within 2 or 
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3 mm. of the same measurement of the Heidelberg 
Jaw, and further, the proportional height-breadth 
index of the ramus is frequently equalled, or the ramus 
may become even more squat in New Caledonians. 

The oondyle of the ramus presents no speoial 
feature in the Heidelberg jaw ; the one feature which 
possibly may be primitive, namely, the great antero¬ 
posterior size of the oondyle and proportional rounding 
especially of the left condyle, is not frequent in modern 
mandibles but can occasionally be found. 

From a detailed consideration of the symphysis region 
in all its aspects, it has already been shown that occa¬ 
sional individuals amongst the New Caledonians may 
very closely approximate to the condition seen in 
Heidelberg man. 

It will thus be seen that while the individual to 
whom the Heidelberg jaw belonged may possibly, 
and even probably, have been of a very primitive 
type, and his skull to have resembled those of the 
Neanderthal race or that of Rhodesian man, never¬ 
theless such an assumption is by no means fully 
justified when we find occasionally members of a 
relatively large - brained modem race of mankind 
possessing a mandible which closely approximates to 
the Heidelberg mandible. These New Caledonian 
natives have presumably a modern type of brain and 
a large brain capacity (1410 c.c. in the male) and, so 
far as we are aware, are capable of speech and other 
activities,, and yet their mandible can in occasional 
individuals closely approximate to the Heidelberg. 

There are several features of interest which arise 
from a critical examination of Saraain’s work, which 
we are at present engaged in studying, particularly 
the pathway of migration of these New Caledonians, 
and of Australoid types from presumably an Asiatic 
centre, and also the distribution of the Australoid 
type. S&rasin combines the Australians and these 
New Caledonians and other groups in a single group— 
the Austro-Melanesian, which seemed to us to con¬ 
tain several sub-types ; among these are two very 
distinct sub-types, the pure Australoid form with a 
relatively poorly developed ramus to the mandible 
and a smaller average brain capacity, and a New 
Caledonian sub-type with a more poworfully devel¬ 
oped mandible especially as regards its ramus, and a 
larger brain. This latter sub-type had also, possibly, 
a longer faoe. 

It will thus be seen that in three important ohar- 
aoters, namely, the absolute size, the general type of 
the tooth arch, the size and shape of the ramus, and 
the shape of the chin, parallels can be found in living 
races of mankind, and the possessor of the Heidelberg 
jaw. This close agreement is most especially marked 
m the case of the New Caledonian ana Loyalty Island 
natives. It is obvious, of course, that these close 
parallels are not found amongst all New Caledonians 
out only amongst occasional individuals who possess 
these characters which we may to some extent desig¬ 
nate as * primitive.' 

In conclusion, therefore, it may be reiterated that 
any statement concerning the primitive characters 
of the possessor of the Heidelberg mandible should 
be very guarded, and it by no means necessarily 
follows that the remainder of his skull resembled that 
of a member of the Neanderthal race of Homo Rhode- 
Henna, On the contrary, the evidence put forward 
here, based ohiefly upon Sarasin’s observations, shows 
clearly that the skull of Heidelberg man might have 
been of a relatively modem form, and the brain of its 
possessor been similar to that of a New Caledonian 
of the present day. A. N. Bubkjtt. 

Department of Anatomy, 

The University, 

Sydney. 
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X-Ray Studies of the Structure of Quenched 
Carbon Steel. 

Certain investigators 1 have found in quenohed 
carbon steel a body-centred tetragonal structure with 
the ratio of the axes c/a, 1*03-1*06, depending upon 
the carbon content. In the paper " Die Theorie der 
Stahlhartung ” Honda 8 states that be and Sekito 
have investigated in quenched carbon steel a body- 
oentred tetragonal structure with the constant ratio 
of axes c/a 1*04 independent of the carbon content. 
The above-mentioned structure was observed by 
Honda only on the surface of the specimens, whilst 
they had witliin the cubical structure, where the 
length of the edge was increasing with the increase 
of the carbon content. 

We have explored by X-ray analysis a great 
number of specimens of carbon steel with the carbon 
content 0*64-1*44 per cent, the largest dimension of 
the specimen being lOx 10 x 16 mm. with the 

Table I. 


% c. 

c{a. 

%c. 

c}a. 

0’04 

1020 

1*18 

1048 

0-76 

1033 

1-37 

1*055 

0-91 

1035 

1*44 

1*058 

103 

1043 




temperature of the quenching 1000°-1100°; the steel 
containing 1*03 per cent of carbon had the initial 
temperature 900°-1300°, and the steel containing 
0*91 per oent of carbon, 776°-1200°. The quench¬ 
ing was carried out as follows : the specimen was 
drawn all at once from the salt bath and was im¬ 
mediately dipped into the cooling agervt (water, hot 
water, oil). 

The X-ray study has shown that the tetragonal 
structure in all specimens exists not only on the 
surface but also within at a depth of 6 mm. Table I. 



represents the middle datum or the ratio of the axes 
and the oarbon content in the specimens of steel 
quenched in water at 1000°. The greatest deviation 
from the middle datum of the ratio of the axes was 
0*003-0*004. It was found that the length of the 
c axis is increasing whilst the length of the second 


1 W. Fink *nd E. Campbell, Tnuu. Amer. Soe, Steel Treating, liar 
1925. N. Beliakov, Q. EuidumoffTand N. Ooodsow, Zeit. f. Phyi., 46, 
884; 1927. 

• k. Honda, Arthiv. 4, BitenMUUmoeeen, Heft 8, Feb. 1928. 
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axis a is diminishing with the increasing carbon 
content (see Figs, 1 and 2). 

The investigation of the influence of the initial 
temperature has shown that the steel with 1*03 per 
oent of carbon has a constant ratio of c/a axes at 
the temperatures 900°, 1100°, and 1300° (1*041-1*045). 
In the specimens of steel with 0*91 per cent of oarbon 
the diminishing of the ratio of the axes begins at 860°. 
The lines of the tetragonal structure are more diffuse 
with temperatures of quenching from 900° and below 
than with the higher ones* 

Simultaneously, in the different layers of the 
specimen is to be seen the great deviation of the 
ratio of the axes. The inhomogeneity of the tetra¬ 
gonal structure causes the diffusibility of the lines 
of the X-ray photograins. The presence of austenite 
was revealed in all specimens. In the specimen with 
0*64 per oent of oarbon it was found, only within, 
where in every case the quantity of the austenite 
prevailed. The steel with 0*91 and 1*44 per oent of 
oarbon when quenched in oil gives more austenite than 
when quenched in water. 

In the case of the great hetorogeneity of the small 
ratio of the axes, eaoh pair of lines in the tetragonal 
structure may give one very diffuse line. Such a 
photogram shows the same appearance as that 
representing the cubical structure. It is very 
probable that the Honda's ft -martensite, in which 
Sekito * investigated the change of the parameter 
by the removal of the line (110), is a mixture of the 
tetragonal crystals with different small ratios of the 
axes. A similar case was published by N. Seljakow, 
G. Kurdumoff, and N. Goodzow ; these workers found 
in the photograme of the quenohed steel a displace¬ 
ment of the line (110) corresponding to the line (110) 
of a-iron. At first they considered this as an example 
of oubioal structure. On closer examination it was 
found that the lines were displaced on the photograms 
in different directions compared with the positions of 
the lines on the a-iron photograms, which was ascribed 
to the displacement of the more intense lines of the 
tetragonal lattice of the martensite. 

Sekito has found in the quenched steel with 1 per 
oent of carbon the relative increase of the parameter 
Aa/a« 0*0045, where a is the length of the cube edge 
of a-iron. Using Tamaro’s data for the density 
of iron and quenched steel, Sekito calculates Aa/o 
from the equation Aaja=> - $Ap/p, where Ap is the 
difference between the density of a-iron and that of 



the quenched steel, obtaining for the quenohed steel 
with 1 per cent of oarbon -0*0044. Such a calcula¬ 
tion, however, takes no account of the presence of 
the carbon. 

The present X-ray study shows that the martensite 
can be considered as the solid solution of the carbon 
in a-iron. Hence p=*njv t where p is the density, 
m the molecular weight, and v the volume of a 
unit cell. 

* a/am - JAp/p + |Am/j*. 

• Sekito, Z. f. KrydaUo0rapk(0' 87, 285 j 1028. 
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For the steel with l per oent of oarbon 01 

and Aa/a =» 0*0077, Table II, gives the density of 
the quenohed steel using our data and assuming 

Table IT. 


Per cent 
Oarbon. 


a. 

e. 

0*64 

7*810 

2*850 

2*921 

0*70 

7*773 

2*849 

2*943 

0*91 

7-787 

2*847 

2*047 

1-03 

7*749 

2*845 

2*967 

1-18 

7*742 

2*843 

2*979 

1-37 

7*725 

2*841 

2*997 

1-44 

7*713 

2-840 1 

3*005 


that the oarbon atom finds its place in the interstices 
between the metallic atoms (see Fig. 3), 

111 *68(1 +PtlP i) 

9 ~ >6062 x e ‘ ’ 

where p is the density of the martensite, p x and 
the percentage of carbon and iron, and v the volume 



of the unit parallelopiped. For a-iron a 2*800 A. and 
p«» 7 * 876 . From Sekito’ s data the density of the 
steel speoimen containing 1 per cent of carbon will 
bep^=7*847. G. Kubdumoff, 

E. Kaminsky. 

Physioo-technical Laboratory, 

Leningrad. 


The Dominant Species of Os free. 

Db. 0 Eton’s letter of Mar. 9 under the above 
heading, in which he suggests that the genus Oatrea 
might be divided into two genera or sub-genera, 
Monoadoatrea and Dicedostrea, is very opportune, for 
it must help to focus attention on one of the moat 
difficult genera in the animal kingdom, regarded from 
a morphological aspect. But, as Dr. Orton states, 
more accurate information must be awaited beford 
such a generic grouping can be accepted. 

The specific determination of the members of the 
genus Oatrea is in a most unsatisfactory state. In the 
past, relianoe has been placed on shell characters, but 
these are so extraordinarily variable that, with the 
exception of a few species, such as O. nigr<M*cuyinata 
of the Australian Great Barrier Keef, which is cup¬ 
shaped and therefore very distinct from the dominant 
type, it is impossible to embrace the infinite range in 
a description of any one species. We must endeavour 
to discover, therefore, anatomical and/or physio* 
logical characteristics which will differentiate the 
species with complete certainty. Take, for example. 
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the commercial oyster of the eastern Australian coast. 
This has lon$ been known as 0. cucuttata, a species 
which was originally described from Ascension Island 
in the southern Atlantic. It is possible that there are 
some of these Australian oysters the shells of which 
simulate the Ascension Island oysters, and may even 
fit the description of the type specimen, but this can¬ 
not be accepted as proof that they are the same species. 
Probably they are not. The oyster of the southern 
Australian and Tasmanian coasts, which has been 
known as O. angasi, is stated by Iredale (Proc. Linn. 
8oc. N.S.W., vol. 49, p, 191 ; 1920) to be referable to 



Flo. 1.—Ova and Bperms In the gonad of 
Ostrea cucuttata, Bom. x about 8&0. 


Lamarck’s ainuala . I do not think it is an exaggera¬ 
tion to say that the specific names of the genus Oatrea 
are in a chaotic state. 

The genus can readily be divided into two sub¬ 
genera, at least in the case of the dominant speoies, 
according to whether the adult is larviparous or non- 
larviparous, but much further research is necessary 
before classification oan be based on montneious or 
dioecious characters. Larviparous oysters such as 
0. edulis, O. lurida, and 0. angasi have long been 
known to bo monoecious, and non-larviparous oysters 
such as 0. virginica (dongcUa), 0. angtUcUa , and 0. 
cuotdlaba have been accepted as diceoious. But are 
they ? Recent research which I have carried out on 
the life history of 0. cuctdlata has shown that, although 
it spawns direct into the water, where fertilisation and 
the whole of embryonic and larval development takes 
place, it is nevertheless monoeoious. On overy 
occasion when I have examined microscopically the 
gonad of 0 . cuoullata, I have found females to pre¬ 
dominate, and early last year I had a hundred oysters 
sent to me from each of thirty different localities on 
the New South Wales coast in order that I might 
work out accurate percentages of females to males. 
In every instance I found that the females out¬ 
numbered the males, the percentage ranging from 
64 per cent to 86 per cent, the average being 73 per 
cent. Toward the end of this investigation I opened 
fifteen very young oysters whioh were attached to 
some larger ones, and found that macroscopic ally the 
gonad was just showing signs of development. Every 
one contained actively motile sperms but no ova. 
Larger numbers of very young oysters were then ob¬ 
tained, all, with the exception of possibly 6 per 
cent, contained sperms only. From this it would 
appear that O. ououUata, like 0. edulie , spawns first 
as a male and undergoes a series of sex changes after¬ 
wards, the small percentage of young oysters examined 
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whioh contained ova having possibly already spawned 
as males. 

Having concluded that a sex-change occurs, an 
effort was made to discover specimens whioh were 
actually changing over, or, in other words, which con¬ 
tained both ova and sperms. When examining ova 
under the microsoope by ordinary transmitted light, 
one is apt to overlook any sperms whijh may be in 
the field, and perhaps to confuse them with the 
Brownian movement of particles of protoplasm. In 
order that the search for sperms amongst ova might 
be as critioal as possible, the sex products of every 
oyster were first examined by transmitted light and 
then by dark-ground illumination. The former 
clearly demonstrates the ova; the latter throws up 
the sperms in unmistakable relief. As a result of this 
combined examination, nine oysters were found the 
reproductive organs of which contained both ova and 
sperms. Sections of the whole of these were cut, and 
a photomicrograph of one of them accompanies this 
letter (Fig. 1). 

An important field for research into the sex-change 
of our non-larviparous O. oucullata now presents itself, 
and this I intend to explore as opportunity permits. 

Kellogg ( Bull . U.S. Fish Comm., vol. 10; 1890) 
has described and figured the occurrence of both ova 
and sperms in a specimen of the American Atlantio 
coast oyster, O. virginica (dong ala) f and Amemiya 
(Nature, vol. 110, p. 608; 1926) has recorded two 
in the Portuguese oyster, 0. angulata. Is it possible 
that these oysters also undergo a regular sex-change ? 

T. 0. Roughlky 
(E conomic Zoologist). 

Technological Museum, 

Sydney, N.S.W., July 26. 


The Raman Effect in Crystals. 

The thermal agitation of the atoms in solids results, 
as was shown by Raman (Nature, Jan. 12, 1922, and 
Jan. 6, 1923), in a notioeable blue opalescence in the 
interior of such transparent crystals as quartz or ice 
when they are traversed by a strong beam of sunlight. 
In his address on the discovery of a new typo of 
secondary radiation (Indian Journal of Physics , Mar. 
31, 1928) Raman described observations showing that 



t m t t t 


monochromatic light scattered in this manner by 
crystals is accompanied by radiations of altered wave¬ 
length in the same way as in the case of gases and 
liquids. The difference between the incident and 
scattered frequencies corresponds, of course, to a 
characteristic infra-red frequency of the crystal. 

Some of the frequencies revealed in this way corre¬ 
spond to infra-red radiations of muoh greater wave¬ 
length than those known -previously from the work 
of Rubens and others on the rest-strahlen from 
crystals. Fig. 1 represents the incident radiation 

n2 
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(the 4358 A. group of the mercury arc), and Fig. 2 the 
spectrum of the light scattered in quartz, where the 
positions of the new lines are marked by arrow heads. 

The wave-lengths of the longest radiations from 
quartz determined from these and other photographs 
are 118^, 94^u, 78 m> 48*5/ii 37*4n, and 21*5^. Some 
of these have been overlooked by Landsberg and 
Mandelstam (Camples rendus % July 9, 1928) and by 
I. R. Rao (Ind. Jour. Phys ., vol. 3, part I., August 
1928), who have recently studied the Raman effect in 
quartz, apparently owing to the insufficient resolving 
power of their instruments. 

K. S. Krishnan. 

210 Bowbazar Street, 

Calcutta, Aug. 10. 


Recent Developments on Jupiter. 

A great revival of activity in the equatorial and 
south tropical regions of Jupiter has recently set in, 
and the developments are so rapid and the phenomena 
presented so interesting that it seems desirable to 
direct the attention of telescopic observers to what is 
in progress. The revival began by the appearance 
of a dark spot in the latitude of the south edge of the 
south equatorial belt and in longitude 127° (system II). 
It was observed in the early morning of Aug. 13 by 
Mr. B. M. Peek, and it quickly began to show marked 
activity. The extension in the preceding direction 
(which has recently become much accelerated) has 
reached at the time of writing as far as longitude 20°, 
and the disturbance in this part is composed of a 
series of bright spots and dark peaks and areas. They 
are mainly in the latitude normally occupied by the 
south equatorial belt. On the follounng side of the 
origin of disturbance a number of small dark spots, 
which appear to have been sxiccessively ejected, are 
travelling along the south component of the Bouth 
equatorial belt, rather like beads on a string, in the 
direction of increasing longitude at the enormous rate 
of about 5° per day I This corresponds to a rotation 
period of about 9 h 59 m , which would seem to be 
unprecedented so far as our knowledge of the planet 
goes. 

These remarkable objects are rapidly approaching 
the Great Red Spot, the preceding end of which is now in 
longitude 303° ± and in nearly the same latitude. One 
of them—if it still exists—must have already reached 
the Red Spot, but unfortunately it faded just before 
conjunction. It is important to find out what exactly 
happens at such times, and it is hoped that observers 
will keep a careful watch on the planet at this excep¬ 
tionally interesting juncture. It is fortunate that 
the prolonged spell of fine weather has made it possible 
to pieoe together a fairly complete record to date of 
the remarkable developments now in progress. 

Theodore E. R. Phillips. 

Headley Rectory, 

Epsom, Sept. 18. 


Correlation. 

In Nature of Aug. 4, p. 171, Mr. Gheury de Bray 
comments upon a graphio method which I described. 
In his glance at my letter Mr. de Bray appears to have 
missed the first sentence, which states that the method 
is 14 For the determination of a linear function of X 
approximating to Y for a range of corresponding values 

In my example, 1-00 is the mean deviation of Y 
from the function (40 - 3X)/6. From the function 
9-25 - 0-75X, which Mr. de Bray's glance shows to be 
a for better solution, the mean deviation is 1*17. 

- . . „ A, F. Dutton. 

Greenbank, Garston, Herts, Aug. 8. 
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Is the mean deviation of any use at all for the 
present puipose ? In many cases this criterion does 
not discriminate between an infinity of graphs, eaoh of 
which will suit equally well (by this criterion, that is) 
the given points ? Take, for example, the four points 
at the comers of a rectangle. The graph may coincide 
with the two long sides, with any line parallel to these 
and situated between them, with the two diagonals, or 
with any line passing through the centre and cutting 
the short sides t In each case the mean deviation from 
the function will be the same ! Is that a criterion 
at all ? 

A practical physicist will take the graph which 
passes most evenly among the points. His criterion 
is therefore a double one : (1) the points will ‘ pair off/ 
the points of each pair being on either side of the graph 
at apparently the same distance from it; (2) the 
maximum deviation shall be as small as possible. The 
first criterion gives a mean deviation zero, taking the 
signs into account. This would only give for the graph 
a choice of positions coinciding with any line through 
the centre cutting the small sides. The lines parallel 
to the long sides are eliminated, exoept one. The 
seoond criterion eliminates all the other lineB except 
the longitudinal axis, which is the best graph. 

M. E. J. Gheury dh Bray. 

40 Westmount Road, 

El thorn, S.E.9. 


Designation of the G.G.S. Unit of Acceleration. 

Dr. Norman Campbell, in his recent book, 
44 Measurement and Calculation,** laments the ab¬ 
sence of a name for the C.G.S. unit of acceleration, 
and the phrase “ centimetres per second per second ** 
is certainly clumsy. I am not aware if any names 
have hitherto been proposed, but I venture to put 
forward tentatively the claim of 4 gal/ for Galileo. 
It has the merit of brevity, and also of recalling, 
like the names of the electrical units, the work of a 
great pioneer in the experimental investigation of 
the subject. E. S. Keeping. 

University College of Swansea, 

Singleton Park, 

Swansea, Aug. 10. 


Wing Dimorphism in Weevils. 

In a reference which appeared in Nature of July 
28, p. 144, to my paper on the inheritance of long and 
short wings in the weevil, Sitona hispidula (Trans. 
Roy. Soc, Edin., vol. 65, part 3, No. 27), a statement 
occurs which it is desirable to correct. It is stated 
in the note that ©videnoe from breeding indicates 
that the abnormal condition of the wing muscles in 
long-winged weevils is inherited, probably as a Men- 
delian recessive. The latter part of this sentenoe is 
inaccurate, for it was the character normally devel¬ 
oped wing muscles which I suggested might be in¬ 
herited as a Mendelian recessive. 

Dorothy J. Jackson. 

North Cliff, 

St. Andrews, 

Fife, Sept. 13. 


Selective Association tn Kittens. 

My oat has four kittens; two of them are black 
and white, and two are black. They are only three 
weeks old now, but from the beginning they have 
always been in two pain according to their colour. 
Is there any reasonable explanation for this ? 

Russell. 
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Ancient Geography in Modern Education. 1 

By Prof. John L. Myrbs, O.B.E. 


I T is the claim for geography that it co-ordinates 
regionally the results and conclusions of other 
sciences in respect to the natural phenomena of each 
and every region, and that, including, as it must, 
man's activities among the factors with which it is 
concerned, it stands in a peculiarly intimate relation 
with history, that brings it under the special notice 
of the art and applied science of education, but at 
the same time has made it so difficult in practice to 
assign to geographers their proper place and func¬ 
tion in educational schemes. It is dearly urgent 
that those who have views as to what geographical 
training the ‘ new stage in education * shall offer 
should express them without delay. 

The Place or Geography a:mong Aspects 
or Learning. 

Geography, as its name indicates, is the sys¬ 
tematic description of this earth of ours. But 
description is not an end in itself. The end, to 
which it is the means, is a science of the earth, an 
understanding and interpretation of its meaning. 
The geographer ascertains, records, compares, and 
interprets distributions, the arrangement of things 
on or in relation to the surface of the earth. Geo¬ 
graphy, that is to say, asks two questions in respect 
of each geographical fact: Where is it observed ? 
And why just there ? 

Obviously, in this general sense, geography is the 
coequal sister-science of history, which studies and 
interprets the relations of events in time. But 
whereas the geographer’s observations are for the 
most part verifiable at will—for he can go back to a 
place and see it again—the historian is always to 
this extent behind the times, that he can never 
catch up historical events at all, still less can he have 
them repeated. History is always looking for some¬ 
thing that is no longer there ; geography has the 
earth ever present, in all its k young significance.' 

Every relation between objects in space is, how¬ 
ever, bound up with a relation between events in 
time. Consequently every geographical fact has its 
historical aspect, and every historical fact its geo- 
graphical aspect. What we group together as the 
* historical ’ sciences are inevitably also 1 distribu¬ 
tional ' sciences, because all the facts and events 
which they study happen somewhere as well as 
somewhen . 

All human history, then, is regional history, and 
loses value and meaning when its geographical 
aspect is overlooked. All geography, on the other 
hand, and (most obviously) all human geography, 
depends for its significance on the consideration that 
it is contemplating, not facts only, but events with 
causes and effects ; processes, of which our map- 
distributions are momentary cross-sections. 

Other aspects of science, the physical sciences, are 
concerned neither with relations in space nor with 
relations in time, but ultimately and sometimes 

* Wtm the presidential address to Section B (Geography) of'the 
Brlth^Anooiatton, delivered at Glasgow on Sept. 6. 
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quit© obviously with quantities and qualities. In 
respect to all those expressions of how things happen, 
or how they are composed, the historical and distri¬ 
butional sciences stand in the relation of applied 
sciences to the * pure sciences' of physics, chemistry, 
and physiology : accepting and employing their 
conceptions and interpretations, like their vocabu¬ 
lary and notation. 

Similarly, those aspects of science which are con¬ 
cerned with the estimation and interpretation of 
values—with relations, that is, as irreducible to 
quantitative expression as they are to conjunctions 
of region or period—have nevertheless ultimately 
this point of contact with geographical and histori¬ 
cal science, that all the values with which they are 
concerned are valueB-to-man, and consequently are, 
as phenomena, characteristic of—perhaps even 
peculiar to—terrestrial life, and to a relatively 
recent phase of it. 

Now of these three main groups of studies, the 
human sciences and the natural sciences, in the 
stricter sense, are alike systematic and consequently 
collateral studies, only touching each other at their 
margins. The remaining group, on the other hand, 
both in its historical and in its distributional aspect, 
derives its content and its data from any or all 
of the systematic sciences. There is a historical 
aspect of botanical study, for example, the palaeo- 
botany of fossil plants, linked with the field botany 
and plant physiology of to-day by survivals of 
archaic forms of plant life ; and there is a geographi - 
cal aspect, the study of plant distributions, with its 
intimate bearing on questions of descent and affinity, 
and its corollary, ecology, which I take to be the 
special §tudy of co-distributions. Similarly, there 
is a historical aspect of ethics, and aesthetics, and no 
less a geographical aspect, brought latterly to some 
notoriety by current controversies about the ‘ diffu¬ 
sion ’ of ideas, as well as of techniques, the latter 
being but the expression of ideas in the solid, in 
artefact instead of behaviour. 

Throughout these distributional aspects and 
treatments of the data of systematic sciences, 
both historical and regional considerations are 
ever present, ubiquitous, inextricable from each 
other. At most we may recognise by an obvious 
paradox that the geographer is concerned with 
distributions which are relatively stable in point 
of time — land forms, vegetation types, lines of 
communication—and the historian with sequences 
whioh are relatively stable regionally—the doings of 
this or that body of people more or less permanently 
sedentary within a particular complex of geographi¬ 
cal conditions. But it follows from this that in the 
same way as the geographer fails of his duty if he 
overlooks the fact that, from mountains and the 
tides to town-planning and aviation, he is in fact 
dealing with distributions which are changing, 
though their rates of change vary almost infinitely, 
so the historian fails to appreciate the significance 
of historical events if he ignores those historically 
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permanent limitations within which all human 
revolutions occur, and to which the most stable 
human institutions owe nearly all their stability. 

Historical and Geographical Instances. 

We boast, and rightly, that we try to make educa¬ 
tion practical and useful; that it is a means to an 
end ; and that its end is the establishment of suc¬ 
cessors to ourselves at least aB intelligent, efficient, 
responsible— free, in the old Greek sense of freedom 
(ekutheria) as ‘ grown-up-ness ’—as we are our¬ 
selves ; and, as we severally hope, a great deal more 
intelligent, efficient, responsible, and free than most 
of our own fellow-citizens. 

In the first place, then, we train the citizen-to-be 
in citizenship, which I take to be the modern 
technical term for what a Roman called civilitos . 
As, however, custom is of necessity both regional 
and temporal, it is to historical and geographical 
considerations that we recur when we are challenged 
to explain our own code, or to excuse those incon¬ 
sistencies in it which are naturally more obvious to 
novices and newcomers from the ‘ next generation * 
than to old-stagers and * men of the world ’ like our¬ 
selves. For these purposes we have recourse to 
records and traditions, reinforcing or mitigating 
precept by historical illustration ; appealing from 
abstract to concrete, from morality to hero-worship. 

Secondly, we have to present analytically the 
principal factors in the processes which make up the 
pageant of external Nature and the methods by 
which they are detected, measured, controlled, and 
applied to human ends. Here questions of distribu - 
tioncannot arise. But from the moment when pure 
science passes over into any kind of practical appli¬ 
cation, considerations of place and time reappear ; 
for in wild Nature all processes and all material 
resources are regional; and it is fundamental in 
human interference with the order of Nature that it 
displaces things and disarranges that order. At 
every stage, and more insistently and obviously in 
each higher stage, we are called upon to ‘ think 
geographically ’ ; and most of all when we come to 
the consideration of man’s dealings with his finest 
tool and worst obstacle, his fellow-man, 

Thirdly, then, it is our business to train inborn 
faculties of observation and inference to make their 
own analysis of actual regional circumstances, of the 
given portion of the earth’s surface to which the 
citizen-to-be has access now ; and maybe he will 
never have the chance to deal with any other. 
Modern geography accordingly adopts increasingly, 
and almost inevitably, this regional method of study 
and exposition as being at the same time the most 
efficient and the most economical in point of time. 

Ancient Geography op the Homeland. 

Yet even at that elementary stage in which the 
common aim of all concurrent * courses * of instruc¬ 
tion is to make the child familiar with the leading 
features of the ‘ homeland,* historical retrospect 
comes to play a part of ever-increasing importance ; 
if only because in our time those very features are 
being profoundly modified. Artificial and for the 
most part urban or suburban conditions are rapidly 
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encroaching on what was recently rural. Yet what 
we call * unspoiled countryside % in most parts of 
this island is itself in great measure artificial. 
Fortunately, in our timbered hedgerows, at all 
events, the principal elements of that ancient 
regime remain accessible to many of us. Charac¬ 
teristic data, that is, are still available for the re¬ 
construction of that ‘ unspoiled countryside * for each 
principal period of national history, without which 
familiar episodes lose much of their historic value, 
because they are bereft of their geographical setting. 

It would, however, be a very imperfect prepara¬ 
tion for citizenship which included the history of 
British people only. Great as our national litera¬ 
ture is, it owes much of its greatness and originality 
to the fact that it has been so apt to learn ; that 
it has taken into its own texture so much of the 
best from other great literatures, from Israel, from 
Greece and Rome. If we would see life truly we 
must needs see it whole. 

Ancient Geography in Classical Studies. 

Now t it happens that these two cultures, each 
with its characteristic ideal of what man’s life may 
come to be, represent supreme achievements of 
humanity within natural regions and regimes 
strongly contrasted both with each other and with 
those of the British homeland. Greek life and all 
its legacy to us are man’s solution of the problem not 
merely of maintaining life under Mediterranean con¬ 
ditions, but also of realising to the full what life under 
those conditions might become. Conversely, as our 
knowledge of the later symptoms of decline and dis¬ 
organisation grows, as we see it pictured in Rostov- 
tseff s “ Social and Economic History of the Roman 
Empire,” the fact of a general hardening of the 
physical conditions—for which there appears to be 
sufficient evidence, and full corroboration from the 
course of events in North-Western Europe—goes far 
to explain the perplexing way in which well-con¬ 
sidered remedies failed of their effect, and some¬ 
times even aggravated that * distress of nations with 
perplexity ’ which was imminent already in the last 
century of the Roman Republic. 

This environment, however, happens to be one 
which illustrates with exceptional facility that inter¬ 
action of geographical factors which makes all 
natural regions what they are. Partly no doubt for 
that reason, but mainly on account of the special 
interest and importance of its human geography, the 
Mediterranean region has been long and carefully 
studied; and is, I think, recognised by many 
teachers of geography as one of the most valuable 
for analytical study. There is therefore good 
reason to urge that at whatever stage the history 
of the ‘ classical * civilisation is included in the pro¬ 
gramme of education, the regional geography of 
the Mediterranean basin should be its customary 
counterpart, and that the two courses should be 
carried on with habitual cross-reference to each 
other. Conversely, when the proper moment 
comes for the study of the Mediterranean basin 
geographically, the history course should be planned 
so as to supplement it in respect of the more signifi¬ 
cant achievements of Mediterranean peoples. 
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Ancient Geography in Simple Bible 
Teaching. 

For the earlier periods of history, and for that 
other great factor of our own civilisation which is 
our inheritance from the Ancient East, the diffi¬ 
culties of correlation, which at first sight might 
appear greater, are in fact insignificant. For here 
we have ready to hand a great text-book already in 
compulsory use ; at the same time great literature 
and great history ; a great classic of Oriental life 
and its surroundings, and a masterpiece of English 
prose ; the historical books of the Hebrew people, 
in our own Authorised Version. With this example 
before us of what is not only practicable but also 
prescribed irresistibly by public opinion as a funda¬ 
mental element in public education, can anyone 
fairly say either that ancient geography is without 
direct utilitarian value in modern life, or that there 
is no room for it in the curriculum ? 

We all know very well that the Old Testament is 
sometimes taught more as if it were a collection of 
parables or allegories than as geography, or history, 
or even literature ; but I venture to suggest that it 
is in proportion as we teach it as geography, as well 
as history and literature, that its value as parable or 
allegory will be most surely appreciated, and its 
contents will take their proper place, not as legends 
of an unearthly wonderland, but as contemporary 
record of a peculiar people, confronted, in a region 
no less remarkable, with the most momentous crisis 
that can befall any people, at a crucial period in the 
growth of the civilisation which is our own. 

In Hebrew literature we have what is almost 
wholly missing in the Greek instance, an auto¬ 
biography of an immigrant people during the whole 
momentous process of acclimatisation to regional 
conditions strongly contrasted with those out of 
which the newcomers came. Confronted with such 
novelties and such temptations to ‘ enter in and 
possess,’ how were such people to behave ? 

That is one aspect of Hebrew history and geo¬ 
graphy, its domestic aspect, as an internal recon¬ 
ciliation of folk with place. The other aspect is 
external: the reaction of acclimatised Israel to the 
forces which were shaping the world-history of its 
times. From no single point of view is it more 
illuminating to survey and take stock of the great 
civilisations of the Nearer East than from the 
miniature States which centred in Jerusalem and 
Samaria ; and the fateful separation of these from 
each other is itself an early symptom of the dis¬ 
tractions which those giant neighbours caused. 

Here, too, as in the Mediterranean lands, there is 
the less need to give illustrations in detail, since the 
last twenty years have completely remodelled our 
equipment for handling these regions and periods 
in every degree of elementary and more advanced 
treatment. It iB no longer honest to plead ignor¬ 
ance of German as an excuse for shirking a public 
duty. Further, since our own country has incurred 
the obligations of its mandates for Babylonia and 
Palestine, in addition to its responsibility for the 
security and well-being of Egypt, we cannot plead 
that the geography of these regions lies outside the 
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scope of political duty, or the daily needs of every 
one of us. We may not want to understand those 
countries or their peoples ; but as things stand we 
neglect those studies at our peril: and, at least, let 
us provide for our children. 

Present Discontent^. 

I am well aware that the correlation which I have 
proposed will be regarded as something of a revolu¬ 
tion in the teaching of ‘ classical subjects,' and also 
that there are historical reasons for the methods 
actually employed. To judge from experience both 
of examinations in history and in geography, and of 
informal conference with teachers and taught, what 
passes for ‘ historical geography * is still one of the 
weaker aspects of the geographical course, while 
what has been described as ‘ geographical history * 
is scarcely attempted at all. 

In discussions of elementary training we hear a 
good deal of the co-ordination of brain, eye, and 
hand. Why is it that as we ascend our educational 
ladder this primary necessity seems to be progress¬ 
ively ignored in the study of the humanities ? With 
every allowance for the disciplinary value of games, 
such lack of manual dexterity as 1 havo described is 
a serious defect of scholarly equipment. It is only 
not realised as such, because the chief employers of 
the * finished ' output of the humanistic courses in 
our universities are still themselves so inexperienced 
in graphic methods that many of them would have 
some difficulty in understanding a fully illustrated 
report on any regional topic. 

In every other aspect of learning and advanced 
study, competent use of its special symbols and 
notation is an elementary prerequisite. But it is 
amazing how ill-equipped are most students of 
literary or historical subjects when it is a question 
of describing anything otherwise than in gram¬ 
matical long-hand. It is not merely that they are 
poor draughtsmen ; it is rather that they do not 
do their thinking about regional matters in such 
fashion that geographical symbols can express it. 
Yet, considered merely as a test of those qualities of 
co-ordinated craftsmanship, accurate observation, 
and clear concise statement of relevant facts, map¬ 
making ranks high. A finished map is a scientific 
document, but it is also a work of art; to its 
scientific value, its completeness and accuracy, it 
adds the value which is given by style. What 
is true of a map, the geographical document in its 
simplest and most purely geographical form, is just 
as true of other geographical work, which is all a 
more or less explicit commentary on maps, in 
literary form, or hints for the comparison of maps 
with one another. 

It is in those compartments of our educa¬ 
tional system where ancient history holds the most 
honoured and responsible place, that indifference 
to geographical considerations has lasted longest 
and most generally. So long as a numerous and 
influential class of publio servants and legislators is 
recruited from those compartments, so long will the 
geographical aspect of ^historical study continue 
to be overlooked, merely because the responsibi 
people have had little or no personal experience of it. 
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The Centre of the Galaxy. 1 

By Dr. Haklow Shaplbv, Harvard College Observatory, Cambridge, Mass., U.8.A. 


Introduction. 

F ROM current work on the distribution of stars, 
clusters, and extra-galactic nebulae, I estimate 
that at least 90 per cent of the sky is free of obscur¬ 
ing nebulous clouds. It therefore seems like an 
unhappy caprice in the arrangement of the material 
world that the centre of the Galaxy is behind 
impenetrable cosmic clouds, and thus hopelessly 
concealed from the vision of the only creatures in 
the whole Galaxy (so far as we know) who are 
curious about the centre. One investigation after 
another indicates an obscured region in the southern 
Milky Way, where the constellations Scorpio, 
Ophiuchus, and Sagittarius comer together, as the 
direction to the gravitational and rotational centre 
of the galactio stellar system . The hundred square 
degrees immediately surrounding this central point 
appear to be more than half covered by dark 
nebulosity ; all along the southern Milky Way, 
within thirty degrees of the centre, the obscuration 
is heavy ; but it is so irregular, fortunately, and 
so incomplete, that numerous exceedingly faint 
and distant stars are found in the clear areas. 
High stellar concentration, behind the obscuring 
veil that overlies most of the centre, is suggested 
by the distribution of stars in these transparent 
regions. Is there a massive galactic nucleus con¬ 
cealed by the dark nebulosity ? Or is there an 
ordinary stellar density comparable with that of 
the sun’s neighbourhood ? Is our Galaxy an enor¬ 
mous spiral nebula ? Or is it an assemblage of 
stars and star clouds ? 

For two or three centuries the philosophical 
astronomers, recognising that the sun is merely a 
little brother to many millions of stars, have 
speculated on tho problem of the centre of the 
universe, or the centre of the Milky Way system. 
A natural vanity and egocentrism led most specu¬ 
lators to assume that the solar system is central 
(an assumption that is not yet extinct), but Wright, 
Kant, Lambert, and others suggested in turn that 
various conspicuous celestial objects had as good 
claim to the central place—objects such as Sirius 
and the Orion Nebula. The measuring of the 
motions of stars, suggesting rotation about some 
central mass or masses, has led within the past 
century to the intimation that the Pleiades or the 
Perseus clusters might be the controlling central 
bodies. The more recent extensive star counts 
have induced various investigators to locate the 
galactic centre in all quadrants of the Milky Way. 
Only very recently has astronomical unanimity 
been approached in placing the direction to the 
galactio centre in the southern Milky Way, though 
this was clearly indicated by the analysis of the 
distances and distribution of star clusters a dozen 
years ago. 

Meanwhile, we have learned of a secondary centre 
—that of the local system—in the direction of 

* Synopsis of the Halley Lecture delivered at Oxford on June U. 
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Carina, ninety degrees from the galactic centre; 
and we have noted, in a preliminary fashion, various 
other concentrations in special regions of the Milky 
Way, such as the great star clouds in Cygnus. It 
is the existence of these localised systems that have 
led in the past to the variety of results based on 
undiscriminating counts of stars. 

My present discussion of the galactic problem 
touches on three subjects : the new determination 
of the direction to the centre, with indications of 
its distance ; the initiation of studies of the vari¬ 
able stars, novae, nebulae, clusters, and star clouds 
in the oentrai region; and a consideration of the 
probable effect in certain problems of cosmogony 
of obscuring nebulous clouds. 

The Direction to the Centre. 

My earlier study of the distribution of globular 
clusters in galactic latitude and longitude was 
based on less than seventy objects—all the globular 
systems then certainly recognised. They gave as 
the direction to the galactic contre the right ascen¬ 
sion 17*-5, declination -30°; or, in galactic co¬ 
ordinates, longitude 325°, latitude 0°. This con¬ 
centration of the globular clusters in the Sagittarius 
region was of high cosmic significance, however, 
only because the measures of the distances gave a 
clear indication that the clusters are certainly a 
part of the Galaxy and that their space distribu¬ 
tion most probably outlines the whole system of 
thousands of millions of individual galactic stars. 
The centre of the system of globular clusters could 
be taken as the centre of tho whole Galaxy. 

The globular clusters intimated that the sun is 
some sixty thousand light years from the centre 
of the system, that it is indeed perhaps half-way 
out toward the periphery of the greatly flattened 
discoidal and irregularly assembled stellar system, 
that tho concentration of stars near the sun is 
merely a local cloud—a sub-system in the Galaxy 
—and that the scale of measurable space arid time 
is somewhat astonishing when compared with 
earlier concepts. 

Although they are the best tools we have, and 
are positive and accurate with regard to the direc¬ 
tion to the centre, the globular dusters leave some¬ 
thing to be desired in the measure of the form and 
dimensions of the Galaxy. They show a surprising 
absence from mid-galactic regions—more than 
appears explainable by nebulous obscuration; 
they also have peculiarities of their own, and the 
more distant and difficult clusters do not yet yield 
precise results. We have, however, been able to 
increase the number to a little more than one 
hundred, and to revise the measures of the distances. 
The plot of the distribution in galactio longitude 
and latitude is shown in the accompanying diagram 
(Fig. 1) ; it indicates that the centre of the globular 
duster system lies on the galactic equator (latitude 
0°, as before), and that the longitude is 327°±2°. 

The new results, therefore, fully confirm the 
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earlier values of the position of the centre. The in galactic latitude. It is estimated that more than 
sain© value is also indicated qualitatively by the seventy-five per cent of the galactic system lies 

distribution of galactic novas, planetary nebulas, within these bounds, which enclose less than six 

and other objects of high luminosity and great per cent of the entire sky. The various investiga- 
distanoe, and it is shown quantitatively by the tions of the central regions cannot be described 
distribution of faint galactic stars of all types, as here, except to note that they pertain to the distri- 
studied by means of selected areas at the Mount bution of the extra-galactic nebulas, thn diffuse and 
Wilson and Groningen Observatories. The results planetary nebulas, the galactic and globular clusters, 
on faint stars, recently published by F. H. Seares, the novae, and several classes of variable stars, 
give a value for the direction to the galactic centre In the richly populated star clouds that lie with- 
differing but three degrees from that above. in twenty degrees of the central point, several 

It has been a natural inference that a flattened hundred new variable stars have been found, many 
stellar system may be in rotation around its centre of which are so faint that thoy probably lie beyond 
of mass, that is, in the case of the Galaxy, around the centre. Numerous extra-galactic nebulae, prob- 
a central nucleus, possibly very massive, in the ably far beyond the outermost limits of the galaotic 
direction of Sagittarius. Weight is lent to this system, are seen within fifteen degrees of the 
argument by the analogy with 
external galactic systems, many 
of which, like the spiral nebulae, “ 
are obviously of rotational form. £ 

Studies of the radial velocities 3 
and proper motions of the most ^ 
remote stars of various types by ° 

Oort, Schilt, J. S, Plaskett, and 5 
others, show definite evidence 2 

of rotation around the same I 

centre as that indicated by 
globular clusters. 

Analysis of the Central 
Region. 

The distances of the globular 
clusters are obtained in part by 
means of their Cepheid variable 
stars. Recent work on the vari¬ 
ables of the long period class 
shows that they, too, are of 
use in the photometric methods 
of estimating distance. Eclipsing 
stars also have been used with 
some success in estimating abso¬ 
lute magnitudes and parallaxes. 

Since all these types of variables 
are widely scattered throughout 
the Galaxy, it is clear that a thorough study of nebulosity-hidden centre, thus indicating that 
their distribution in space can throw light on the certain regions near the centre are entirely free of 
structure of the Milky Way. A few years ago we obscuring cosmic clouds. In the Sagittarius region 
began at Harvard a systematic study of the vari- we also have some of the most beautiful bright 
able stars in about two hundred fields that nebulae, and the highest density of stars for any 
thoroughly cover all of the Milky Way within region of tho Milky Way. It is interesting to note 
a belt twenty degrees in width. We devote the that throughout the central region tht 5 open or 
time of three telescopes and of many workers galactic clusters are closely concentrated to a 
to this problem. In addition to the hundred narrow band which is completely avoided by tho 
thousand plates already available at Harvard for globular systems. We take this arrangement to 
the^tudy of variable stars in Milky Way regions, indicate that the galactic clusters are relatively 
we nave accumulated several thousand especially near at hand, most of them, like the bright stars, 
suited to the study of the faint variables in the lying between us and the obscuring nebulosity, 
richest fields. Six hundred variable stars have It appears probable that by continuing to feel 
been found within the past year, and preliminary our way around tho edges of the centre-hiding 
data obtained on their types, periods, magnitudes, nebulosities, and studying in great detail the stellar 
awl distances. To complete the investigation will distribution in this central region, we shall in time 
probably require ten or fifteen years. be able to determine the distances of obscuring 

For speoial concentration we have laid out a nebulosities and also to:-make a better guess at 
i^gkni around the galactic centre, extending sixty what may lie behind them—a guess as to whether 
atoBtees along the galactic circle and forty degrees or not our galactic system has a highly massive 
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Fig. 1.—,Determination of the direction of the ceintro of the Galaxy. 
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nuclear concentration of stars, such as is observed 
in many of the extra-galactic nebulae. 

Dark Nebuue, Meteors, and Stars. 

In studying the distribution and distance of the 
dark nebulosities in the Milky Way, especially 
those in the direction of tho galactic centre, we are 
led to investigate the various effects of such nebu¬ 
losity on the apparent distribution, luminosity, 
and life of the stars. That such nebulosity is of 
the nature of meteoric dust is now generally 
accepted. It effectively blocks the light in many 
regions, and in some others there is a perceptible 
localised reddening—for example, for the nebulous 
stars studied by Seares and Hubble. That moving 
nebulosity may also incite the variability of stars 
is strongly suggested by the large number of 
irregular variables found in such regions as Orion. 

In our recent spectroscopic work we have found, 
however, a more significant effect of meteoric 
nebulosity. In microphotomotcr tracings of the 
spectra of stars in the Pleiades, and of other hot 
stars, a shallow absorption band appears between 
Hy and in the region where in cooler stars tho 
well-known cyanogen band occurs. The same 
tracings show on the violet side of the Ca + lines, 
H and K, a wide and fairly strong absorption band, 
and this region is that where the strongest and 
most easily excited lines of iron and magnesium 
are found in the cooler stars. These absorption 
bands, very prevalent in the hotter stars where 
molecular band absorption is not to lie expected 
as a normal feature of the hot stellar atmospheres, 
have apparently been overlooked in the past 
because specially exposed spectrograms and care¬ 
ful spectrum analysis are required to bring them 
out. Thus the iron and magnesium ‘ ultimate- 
line band ' is in a region rarely shown in the 
ordinary stollar spectrogram, but they are fre¬ 
quently well shown on the Harvard objective 
prism plates when over-exposed for the photo¬ 
graphic regions usually studied. 

Without going into further details, we briefly 
state that these bands in the stellar spectra prob¬ 
ably arise from the absorption of starlight by in¬ 
falling meteors or by comets and meteors moving 
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at high velocities when the periastra of their orbit* 
are near the surfaces of the stars. The bands are 
the first direct evidence we have had of the exist¬ 
ence of enormous quantities of secondary bodies 
around stars. The high velocities, through the 
Doppler effect, smear out the structural detail in 
the bands, and extend their limits beyond the 
limits shown by laboratory spectra, or shown by 
ordinary atmospheric cyanogen and iron in the 
spectra of cooler stars. 

The cyanogen, iron, and magnesium absorption 
might have been anticipated from a consideration 
of the probable meteoric inf all in nebulous regions. 
The sun appears to be in a part of space fairly free 
from nebulosity, but extrapolating from the earth’s 
daily intake of some twenty or thirty millions of 
naked-eye shooting stars, it is found that the sun 
absorbs at least a million million meteors a second, 
or more than a thousand tons of iron, magnesium, 
silicon, and oxygen, if the average mass of a meteor 
is of the order of only one milligram. The elements 
just named are the main constituents of the iron 
and stone meteors that meet with the earth. The 
‘ ultimate line * absorption is not recorded for 
silicon and oxygen, whioh is natural, for the most 
easily excitable lines of silicon and oxygen are not 
in an available part of the spectrum. 

Several hundred spectra showing the absorption 
band have been studied at the Harvard Observa¬ 
tory by Miss Payne and myself. The heaviest 
absorption i8 found in the most heavily nebulous 
regions. It seems likely that a part of the mass 
lost by a star through radiation is replaced by the 
meteoric infall. In the case of our sun the reple¬ 
tion of lost mass is scarcely appreciable, unless we 
have much underestimated (as is likely) the average 
si zo of meteors, or their frequency at the sun's 
surface. But in the case of stars in dark nebulous 
clouds, or even in lighter nebulosity such aa the 
Pleiades, the radiative degradation of a star’s 
energy may be much retarded, or balanced, or 
possibly even reversed. We appear to have found, 
as a by-produot of the study of the region of the 
galactio centre, an indication that the meteoric 
matter of the dark nebulae, and of space in general, 
can be observed spectroscopically as it feeds the 
stars. 


The Bicentenary of Capt. Cook* 


A MONG navigators of all ages, Capt. James 
- Cook stands without a rival. Born amidst 
humble surroundings and apparently destined to 
occupy but an obscurestation, by the force of natural 
ability and character and the cultivation of his 
talents, he raised himself to the highest rank among 
naval explorers, adding immensely to geographical 
knowledge and planting the British flag on two of 
its finest possessions. Cook was born at Marton, in 
the Cleveland district of Yorkshire, on Oct. 27,1728, 
two hundred years ago. His father was but an 
agricultural labourer and farm bailiff, and Cook 
himself, as a boy of thirteen or fourteen years, was 
apprenticed to a shopkeeper near Whitby. But as 
on many another, the sea exercised a fascination 
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which could not be resisted, and his youth and early 
manhood were spent in trading vessels of the east 
coast, and in the oourse of time he rose to be a mate. 
The North Sea was his high sohool and university; 
his study, the cabin of a collier. 

The turning point in Cook’s career came in 1755, 
when from a vessel lying in the Thames he volun¬ 
teered for service in the Navy. War was imminent, 
the press-gang was abroad—the very press-gang 
Watt, a* a youth of nineteen, alone in London, 
went in dread of—and Cook, volunteering for the 
service, exchanged his cabin in the merchantman for 
the forecastle of a man-of-war. He soon received 

E romotion, however, and at that time there cOtdd 
ave been few, if any, who by their industry, 
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sobnety, disposition, and experience were better 
fitted for service in the fleet. Four years later, in 
1759, he was appointed master or navigating officer 
of the Mercury , was present at the taking of Quebec 
by Wolfe, and increased his reputation by surveying 
the St. Lawrence from Quebec to the sea. Ap- 
ointed master of the Northumberland , he employed 
is leisure studying mathematics and astronomy, 
and in the next iew succeeding years made his name 
as a scientific observer by his surveys of the coasts 
of Newfoundland and Labrador and his observa¬ 
tions of an eclipse of the sun. 

Cook’s great chance in life came at the age of 
forty with his appointment as captain of the 
Endeavour and leader of the expedition to the 
Pacific to observe the transit of Venus of June 3, 
1709. Circumstances had rendered the observa¬ 
tions of the transit of 1761 unsatisfactory, and 
astronomers therefore looked forward with hope to 
that of 1769. So early as 1706 the council of the 
Royal Society began to discuss the matter, and in 
February 1768 a memorial was addressed to George 
III. submitting “ That the passage of the Planet 
Venus over the disc of the Sun, which will happen 
on the 3rd of June in the year 1709, is a phenomenon 
that must, if the same be accurately observed in 
proper places, contribute greatly to the improve¬ 
ment of Astronomy, on which Navigation so much 
depends.” . . . “ That a correct set of observa¬ 
tions, made in a Southern latitude, would be of 
greater importance than many of those made in the 
Northern,” but “ That the Royal Society are in no 
condition to defray this expense,” etc. The out¬ 
come was that Lieut. Cook and Mr. Green were to 
be sent to the Pacific, Messrs Dymond and Wales 
to Hudson’s Bay, and Mr. Gall to Madras. Cook, 
granted a lieutenant’s commission in May 1768, was 
planed in command of the Endeavour of 370 tons, 
and on Aug. 20, 1768, left England, Green, Banks, 
Solander, and other men of science accompanying 
him. 

For the expedition Smeaton had constructed 
portable observatories, and the Royal Society pro¬ 
vided two reflecting telescopes, one with a Dolfond 
micrometer, an astronomical quadrant, an astrono¬ 
mical clock, an alarm clock, a brass Hadley’s sex¬ 
tant, a barometer, two thermometers, and a dipping 
needle. Otaheite, or Tahiti, was reached on April 
13,1709, and the transit was successfully observed 
on June 3. Sailing westward, Cook then called at 
numerous islands, circumnavigated New Zealand, 
hoisted the British flag in New South Wales, skirted 
the hitherto unknown eastern coast of Australia, 
and after a stay at Batavia—where, unfortunately, 
sickness attacked the ship’s company—he sailed for 
home around the Cape or Good Hope and anchored 
in the Downs on June 12,1771, thus completing one 
of the most notable and fruitful voyages on record* 

Cook’s second voyage lasted from July 13, 1772, 
until July 30, 1775. Its main object was the 
circumnavigation of the globe in Ugh southern 
latitudes, with the object of determining the exist¬ 
ence or otherwise of a great southern continent. 
Fop this expedition the Resolution of 462 ton»<and 
th* A4vcnture of 330 tons were purchased, and were 
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equipped in the most liberal manner by the Admir¬ 
alty. Though Cook met with no such Antarctic 
oontinent as was supposed to exist, he again circum¬ 
navigated New Zealand, exploring the eastern and 
southern parts ; he discovered New Caledonia and 
Norfolk Island, and made many other additions to 
geographical knowledge. 

This voyage, moreover, was remarkable for the 
methods by which Cook was able to keep his crew 
free from scurvy ; out of more than a hundred men 
in the Resolution , he lost only one through disease, 
an achievement that he regarded as his greatest. 
On his return home he was made a post captain on 
Feb. 29, 1776, he was eleoted a fellow of the Royal 
Society, and later in the year received the Copley 
medal for his paper containing “ the Method he had 
taken for Preserving the Health of the Crew of 
H.M.S. The Resolution." “If Rome,” said Sir 
John Pringle, “ decreed the Civic Crown to him 
who saved the life of a single citizen, what wreaths 
are due to that man who, having himself saved 
many, perpetuates the means by which Britain may 
now, on the most distant voyages, preserve numbers 
of her intrepid sons, her mariners; who, braving 
every danger, have so liberally contributed to the 
fame, to the opulence, and to the maritime empire 
of their country.” 

While Cook was still exploring towards the South 
Pole, the Royal Society was endeavouring to per¬ 
suade the Admiralty to ascertain “ the probability 
of navigation being practicable nearer the North 
Pole than has been generally imagined.” In 1746 
Parliament had offered £20,000 for the discovery of 
a passage from the Atlantic to the Pacific to the 
northward, but little had been accomplished. In 
1773, however, Capt. Phipps, with the Racehorse 
and Carcass , reached latitude 80° 48' before being 
turned back. A year later the scheme was again 
brought up with the additional proposal of sailing 
northward in the Pacific. It was this that led to 
Cook’s third and final voyage, begun ere he had 
been home a year. Ho w as again appointed to the 
command of the Resolution, while Capt. Clerke 
accompanied him in the Discovery . His instruc¬ 
tions were to revisit some of the newly discovered 
islands in the Pacific and then to proceed north¬ 
ward along the western coast of North America. 
Having in the course of the voyage discovered the 
Hawaiian or Sandwich Islands, Cook arrived off the 
coast of America on Mar. 7, 1778, but in August, 
having reached latitude 70° 41', the ice presented an 
impenetrable barrier and he returned to winter in' 
the newly discovered Sandwich Islands. It was 
then he landed on Owhyhoe, or Hawaii, the largest 
of the group, for the first time, and it w r as on the 
shore of Kealakakua Bay in Hawaii he met his 
death at the hands of the natives on Feb. 14, 1779, 
being then a little more than fifty years of age. It 
was the one hundred and fiftieth anniversary of 
Cook’s discovery of the Hawaiian Islands which 
was celebrated at Honolulu and elsewhere last 
month, while it is the two hundredth anniversary of 
the birth which has been celebrated in Yorkshire 
this month. 

Many competent judges have spoken of Cook’s 
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work as an explorer and discoverer. As a circum¬ 
navigator, one writer has said that Cook stands un¬ 
equalled “ first for the magnitude of the work done 
in the time, second for its acouracy, third for the 
preservation of the health of his people .’ 9 His 
efficiency as a commander and his scientific and 
seamanlike qualities wore not alone responsible for 
his success. “ His personality had more to do with 
it than his efficiency. What manner of man he was 
is shown by the fact that during the many weary 


months when the ship’s companies were confined 
together in a small vessel the entries of punishment 
in the log-books were fewer than could be found in 
any other ships in the service at that time.” It 
was, however, the French Admiral Dumont 
d’Urville, himself a distinguished explorer, who 
said that Cook was the “ most illustrious navigator 
of both the past and present ages, whose name will 
for ever remain at the head of the list of sailors of 
all nations.” 


Obituary. 


Prof. E. C. Grey. 

E GERTON CHARLES GREY, who died on Aug. 

10 at the early age of forty-one years, had long 
boon engaged in researches on the biochemistry of 
fermentation by bacteria. Working with large 
inoculations of the organism and synthetic media, 
he made a careful study of the time relations of 
the chemical changes and found that well-defined 
phases pf fermentation existed, characterised by 
different products. Tlius, B. coli , under these 
conditions, produces from glucose, in the period 
immediately following inoculation, alcohol, formic 
acid, and succinic acid, whereas in the next 
subsequent period these products are partially 
decomposed, some of the sugar is synthesised to a 
non-reducing saccharide and lactic acid is formed ; 
finally, a prolonged period of mixed fermentation 
occurs. 

These experiments, ooupled with the observation 
that the action of the bacteria on sugar varied 
according as the organisms had been grown 
aerobically or anaerobically, led Grey to the view 
(expressed in a paper which has appeared since his 
death in the Proceedings of tha Royal Society) that 
the modified alcoholic fermentation produced by 
B, coli (which he regarded as strictly analogous 
to the alcoholic fermentation produced by yeast) 
was only possible when the organism had been 
recently grown in the presence of free oxygen, 
zymase (the alcohol-producing enzyme system) 
being the surviving portion of the respiratory 
mechanism, and alcoholic fermentation the result 
of its continued action, under anaerobic conditions. 

Grey was the second son of the late Col. Arthur 
Grey, and, after his schooldays in Paris, graduated 
in the University of Sydney. After his return to 
Europe in 1912 with an 1851 Exhibition Scholarship, 
he became successively Beit Fellow and John 
Foulerton Student of the Royal Society, working 
at various times at the Lister Institute, l’lnstitut 
Pasteur, and the Biochemical Laboratory, Cam¬ 
bridge, and was awarded the degrees of M.A. 
(Cantab.) and D.Sc. (London), besides obtaining 
a mc<iical qualification. During the war he served 
as a second lieutenant in the Royal Fusiliers, was 
wounded at Gallipoli and invalided from the 
service; afterwards he was engaged for a while 
as surgeon-sub-lieutenant to H.M.S. Nereide, and as 
interpreter in French and German, and took part 
in the operations in the Black Sea. 

After the War, Grey was appointed to the chair 
of chemistry in the University of Cairo, and was 
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decorated with the Order of the Nile. He re¬ 
linquished this appointment to undertake research 
for the League of Nations on the food problems of 
Japan, in which connexion he made, in six months, 
analyses of all the typical foodstuffs of the country. 
He was the author of a book in which he described 
a new method of teaching analytical chemistry 
which he had found useful in his Cairo classes. 

Grey was a man of attractive but unconventional 
character, full of enthusiasm for his subject. His 
early death is a great loss both to his friends and to 
biochemical science. A. Harden. 


There are many who will regret to learn of 
the death of Mr. George Newlands, the Advisory 
Officer in Soils in the North of Scotland College of 
Agriculture. Mr. Newlands was a graduate of the 
University of Aberdeen and specialised in geology 
and in chemistry. After serving for a time as 
assistant to Dr. Gibb, the professor of geology, he 
worked as a chemist in munition works during the 
War. After his war service he joined the staff of 
the North of Scotland College of Agriculture as a 
research worker in soils under Prof. Hendrick, with 
whom he published a number of papers on the 
minoralogical constitution of the soil. He reoently 
went to visit laboratories on the continent engaged 
on research work on soils ; when there he was taken 
ill and died rather suddenly in Berlin. Never of 
very robust health, he had overstrained himself in 
an attempt to see as much as possible in a limited 
time. Soil science has lost in Mr. Newlands a 
worker of great promise who had reached the stage 
at which his work was becoming fruitful. 


We regret to announce the following deaths: 

Mr. George M. Beringer, a past president of the 
American Pharmaceutical Association, and formerly 
editor of the American Journal of Pharmacy , on 
June 23, aged sixty-eight years. 

Mr. William Brown, lecturer in veterinary hygiene 
and agricultural bacteriology in the University of 
Aberdeen since 1913, and joint author of ” The 
Modem Veterinary Adviser,” on Sept. 3. 

Sir Horaoe Darwin, F.R.S., founder and 

chairman of the Cambridge Instrument Co., Ltd., 
on Sept. 22, aged seventy-seven years. 

Mr. W. S. Gray, Director of Chemical Section, 
Ministry of Agriculture, Cairo, on Aug. 31, aged 
fifty-four years. 

Dr. Robert Knox, president of the Rttntgen Sooiety, 
a distinguished pioneer in medical radiology, on 
Sept. 21, aged sixty years. 
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News and Views. 


The scientific testing of materials, which may be 
said to have grown up from the work of Fairbairn, 
Hodgkinson, Wohler, and other pioneers, has during 
the course of time led to the formation in most 
countries of societies, the main object of which has 
been the extension and co-ordination of this important 
side of scientific and technical work. Up to 1914 
there was also an International Association for Testing 
Materials of Construction, the activities of which, 
however, ceased with the War and were not resumed. 
At a congress in Amsterdam in 1927 another society, 
the New International Association for Testing 
Materials (N.I.A.T.M.), was inaugurated with a 
simpler and more satisfactory organisation, and, to 
ensure adequate British representation on this, a 
British oommittee was formed consisting of delegates 
from the principal engineering, metallurgical, and 
chemical societies of the country, including the Depart¬ 
ment of Scientific and Industrial Research. Of this 
British committee. Sir Henry Fowler is the chairman, 
Mr. G. C. Lloyd is the honorary secretary and treasurer, 
while Dr. W. Rosenhain is the delogate to the per¬ 
manent committee of the N.I.A.T.M. The British 
oommittee, 28 Victoria Street, S.W. 1, in the interest of 
the science and art of testing in Great Britain, and in 
view of the importance of the maintenance of British 
status, has now issued an appeal to the members of the 
constituent societies and institutions to become mem¬ 
bers of the N.I.A.T.M., the subscription being the 
nominal sum of 10*. A Congress is to be held at 
Zurich in 1931, and others are to be held every 
three or four years, and members of several years’ 
Standing will be entitled to certain privileges. It may 
also be remarked that the work of the new Association 
is being divided between four international committees 
dealing respectively with metals, inorganic non- 
metallio materials (cement, concrete, etc.), organic 
materials (oil, indiorubber, etc.), and methods of 
testing, and of tho first of those committees Dr. 
Rosenhain is tho chairman. 

The starting of a company to provide an instrument 
which will receive pictures from the British Broad¬ 
casting Company next month is of interest to all who 
possess loud speakers. The instrument is called a 
4 fultograph,’ and is interchangeable with an ordinary 
loud speaker. Simultaneously with the sending from 
the broadcasting station the picture is reproduced on a 
sheet of prepared paper which is attached to a revolv¬ 
ing cylinder forming part of the apparatus. It is set 
in action by the release of a lever and begins to work 
automatically aa soon as the transmission commences 
from the broadcasting station. The reproduction takes 
place in full view of the observer, who is able to see the 
building up of the picture, and no development of any 
kind is required. Upon the completion of the trans¬ 
mission a facsimile of the picture appears on the paper, 
which is then detached from the apparatus. The 
B.B.C. has made satisfactory experiments with these 
s still * picture transmissions. It has decided to make 
arrangements for a short transmission daily from 
Daveatry SXX over a period beginning in October 
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next. Hie Fultograph system will bo used for the 
October transmission. Any future changes in the 
system of transmission with the view of the adoption 
of a standard must naturally be governed by technical 
developments. The Fultograph Company intends to 
grant licences to newspaper proprietors and news 
agencies to transmit photographs and other material 
over private telephone lines to be installed for such 
purposes. The apparatus transmits and receives 
minute details. It can give, for example, exact repro¬ 
ductions of finger prints. Although not so interesting 
as seeing moving pictures, the apparatus should prove 
useful for some purposes. 

Some of the chief problems of Antarctic exploration 
were noted in an article in the Times by Sir Edgeworth 
David in relation to Cora. R. E. Byrd’s forthcoming 
aeroplane expedition. Sir Edgeworth points out that 
the Bay of Whales on tho Ross Barrier, where Com, 
Byrd proposes to make his base, is an excellent site 
for an attack on the chief problem of the Antarctic, 
that is, the relations of the Antarctic horst of the 
Ross Sea with the Antarctic Andes of Graham Land. 
The exploration of the gap between Carmen Land, 
on the east of the Barrier, and tho Queen Maud 
Ranges is important. Sir Edgeworth suggests that a 
second base might be placed in Graham Land. He 
does not give the locality, and the difficulty would be, 
as tho Scotia, Endurance, and Deutschland have shown, 
to roach a satisfactory base by sea. Foreseeing the 
danger of wintering a ship either at the Bay of 
Whales or in the Weddell Sea, Sir Edgeworth suggests 
that during the winter the ship might profitably be 
employed in sounding and dredging in Antarctic seas. 
No doubt a certain amount of such work might be 
done in winter, but the darkness and very stormy 
weather would not allow any extensive programme 
of work south of lat. 60° S. The suggestion is made 
that aeroplanes might be most usefully employed in 
laying down outlying stations in suitable places for 
intensive geological work and also as a rapid means 
of securing meteorological data from the higher layers 
of the atmosphere. It is in tho study of Antarctic 
meteorology that we may look for the most definite 
practical results. The Daily Chronicle of Sept. 24 
has an article on the programme of tho expedition 
by Com. Byrd, and will publish dispatches from the 
expedition from time to time. 

The departure on Sept. 22 of another Antarctic 
expedition has been announced by the New York 
correspondent of the Times . Sir Hubert Wilkins, 
aooompanied by Lieut. C. B. Eielson and Mr. J. 
Croasan, pilots, Mr. W. Gaston and Mr. O. Porter, 
mechanics, has sailed from Montevideo on the first 
stage of his journey to Deception Island, from which 
he hopes to make an aerial survey of the Antarctic 
continent. The expedition is taking two Lockheed- 
Vega aeroplanes, and proposes to fly from Deception 
Island to a point on the Antarctic continent, which 
will be used as a field base for survey work with the 
view of establishing meteorological stations. Later, 
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Sir Hubert hopes to fly to the Robs Sea, where Com. 
Byrd will be at work, and make a base there for 
further observations. 

Db. Edward R. Weidlein, the Director of the 
Mellon Institute of Industrial Research, wrote for 
the Pittsburgh Record , the quarterly magazine of the 
University of Pittsburgh, an article, which has been 
reprinted as a pamphlet, entitled “ Achievements in 
Industrial Research.” He begins by stating that 
with regard to a carefully prepared list of fifty-five 
noted inventions, selected because of their economic 
value, inquiry revealed that all of these great inven¬ 
tions had been made by applying scientific knowledge 
through experiment. After emphasing the inter¬ 
dependence of ‘pure science * or ‘fundamental* research 
on one hand, and ‘ applied science * or 1 industrial ’ 
research on the other, and also their intellectual 
equality, in order of importance and in dignity, he 
points out that the co-operation in research typified 
by the combination of forces between the University 
of Pittsburgh and the Mellon Institute, “ reduces to a 
minimum the time elapsed from the discovery of a 
principle in scienoe to mass production.” 

This lag between the completion of the laboratory 
experiments and the full scale application of their 
results to industry is of great importance to industry 
in general. Sir Josiah Stamp, who calls it the ‘ period 
of gestation,* in a Watt Memorial Lecture delivered 
at Greenock, has recently directed attention to its 
economic significance. The various research associ¬ 
ations established in Great Britain are well familiar 
with it as an industrial phenomenon. Increased co¬ 
operation between the pure science research workers, 
the industrial scientific workers, and the industrialists 
is undoubtedly one way to reduce this lag. Dr. 
Weidlein makes a fair point when he says : “ The 
electrical industry, which is based upon the pure 
science research of Michael Faraday, required nearly 
a hundred years for its development. Compare with 
that the development of the radio industry or any 
of our other modern branches of manufacture during 
this period of better understanding of co-operation 
among the pure science research worker, the indus¬ 
trial scientist, and the industrialist.” The pamphlet 
contains some apt and striking illustrations of the 
revolutions effected in many industries as the direct 
results of the application of the results of scientific 
research. 

In Ootobcr 1927 a meeting was held at Washington 
of the International Union of Scientific Radio Tele¬ 
graphy—the U.R.S.T. The first instalment of the 
papers presented at this meeting has now been pub¬ 
lished by the general secretariat, the offices of which 
are at 64, avenue des Arts, Brussels. The U.R.S.T. 
is divided into four seotions ; the first three cover 
measurements and standardisation, wave propa¬ 
gation, and atmospherics. The fourth section 
includes the work of amateurs. The price of the 
complete volume is 100 French francs. The papers 
have been written by well-known specialists from 
many countries. They are commendably short, but 
describe important results on wave propagation 
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obtained by observation* experiment* and theory. 
Amongst the papers in this port are two by Prof, 
E. V, Appleton. He discusses first the question of 
whether there ie one or more ionised layer, in the 
upper atmosphere, and then the infiuenoe of ter¬ 
restrial magnetism on radio transfnission. In an 
interesting paper by H. B. Maris, a theory of the 
upper atmosphere is advanced which accounts for 
the phenomena observed in connexion with meteors. 
There is an instructive paper by Van der Pol on the 
effect of retroaction on the reoeived signal strength. 
Other papers discuss frequency standards, short wave 
transmission, directional observations on atmo¬ 
spherics, the influence of solar activity, radio trans¬ 
mission, automatic recorders, and radio oompass 
calibration. 

The place-names of mineral localities in central 
Europe have presented many difficulties in connexion 
with museum classification of specimens and with 
topographical indexes. The recently published paper 
on the subjeot in the Mmeralogical Magazine (June, 
1928, pp. 441-479) by Prof. F. Slavik (Prague) and Dr. 
L. J. Spencer is therefore of special importance to geo¬ 
logists. mineralogists, and the curators of museums. 
Prior to 1918 it was oustomary to use German names 
for the mineral localities in central Europe. Now that 
new States have been created, and others enlarged, the 
official names of many towns have reverted to the ver¬ 
nacular, and the old German and Hungarian names are 
being discarded in scientific and general literature. 
Sometimes tnese have been direct translations of the 
local names or have been approximate phonetic repro¬ 
ductions of the same names in German and Magyar. 
An example of the former is Novd Ves, in Czecho¬ 
slovakia, which was rendered Neudorf in German. 
On the other hand, Zirovnioa in Jugo-Sl&via was 
termed Scheraunitz on pre-War Austrian maps. It 
must not be supposed that the Czeoh, Rumanian, 
and other place-names are new merely because 
they are in languages not generally familiar. Many 
of them were in general use in the Middle Ages, and 
whilst the use of German place-names dates from 
the time of Agricola, the Hungarian ones are of 
muoh more recent origin. In mixed ethnological 
districts it still happens that certain places have two 
officially recognised names. Such alternatives are 
officially recognised in Czechoslovakia when they 
represent the mother tongue of at least 20 per cent 
of the inhabitants. The authors of the paper give 
lists of the State place-names, together with their 
German and Hungarian equivalents and the minerals 
found there. The territory covered by these lists 
corresponds with the former Austro - Hungarian 
monarchy and those parts of the republic of Poland 
which previously belonged to Germany and Russia, 

In order that the public may become better ac¬ 
quainted with outstanding features of the Museum 
collections, a series of special exhibits is being arranged 
at frequent intervals in the Natural History Depart* 
ment of the Birmingham Museum. The present 
exhibit is of 4 Flightless Birds.* It includes a fine 
specimen of the South American rhea, sometimes 
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called the South American ostrich, with its immensely 
powerful legs, and the wings now relegated to the pur* 
pose of balancers when the bird runs. Near by are 
specimens of the closely related New Zealand kiwi, in 
which the wings are invisible and the feathers resemble 
tufted hairs. In the penguins the wings have been 
adapted for service as paddles. The grass-green owl- 
parrot of New Zealand illustrates how a bird that had 
little occasion to use its wings in a land once almost 
free from aggressive animals, has lost the power of 
flight and is threatened with extinction now that man 
has introduced natural enemies. A life-sized drawing 
shows the great auk, which became extinct less than a 
century ago, and there is a coloured cast of the hand¬ 
some egg. Another model of an egg, having a capacity 
of no less than two gallons, enables one to visualise 
ASpyorms, a gigantic bird from Madagascar which 
became extinct only within recent times. 

The Prime Minister, Mr. Stanley Baldwin, will open 
the new Safety in Mines Research Laboratories, 
Sheffield, on Thursday, Oct. 11. 

The Norman Lookyer Lecture of the British Science 
Guild will be given this year by Prof. J. Arthur 
Thomson, Regius professor of natural history, 
University of Aberdeen, on '* The Culture Value of 
Natural History.*’ The lecture will be delivered on 
the afternoon of Wednesday, Nov. 28, in the Gold¬ 
smiths* Hall, London, by kind permission of the 
Goldsmiths* Company. 

The Council of the Royal Sanitary Institute has 
accepted the invitation of the Sheffield City Council 
to hold its fortieth Congress and Health Exhibition 
at Sheffield on July 13-20, 1929. A public meeting 
to inaugurate the arrangements will be held in the 
Town Hall, Sheffield, on Friday, Oct. 19, at 3 p.m., 
under the chairmanship of the Lord Mayor of Sheffield. 

The Council of the Institute of Chemistry has 
decided to utilise the inoome from the legacy be¬ 
queathed to the Institute by the late Sir Alexander 
Pedler to provide a scholarship to be known as the 
Pedler Scholarship. The award will be of the annual 
value of £300, and will be open to fellows and associ¬ 
ates of the Institute. The scholar will work on an 
investigation selected by the Council as being in the 
public interest, and this year candidates have had a 
choice of three problems : the sterols of natural fats, 
determination of sugars in mixtures with special refer¬ 
ence to foods, and determination of casein, albumin, 
and globulin in milk. The expenses of the research 
will be met by the Pedler Fund. 

Tub following distinguished foreign men of science 
will be guests of the Faraday Society at the discussion 
being held at Cambridge on Sept. 28 and 29 on 
* ‘ Homogeneous Catalysis’*: Prof. H. BAokstrdm, 
Princeton, U.S.A.; Prof. J. Btieseker, Delft; Dr. 
E. J. Bigwood, Brussels; Prof. J. N, BrOnsted, 
Copenhagen; Prof. H. Copaux, Paris (president of 
the 8oei£t6 de Chimie et Physique); Prof. H. Dufraisse, 
Paris ; Prof. H. von Euler, Stockholm; Prof. F. 
Gfordani, Naples ; Prof. C. Moureu, Paris ; Dr. Henri 
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Moureu, Paris ; Prof. M. Polaayi, Berlin ; Prof. F. 0. 
Rice, Johns Hopkins University, U.S.A. Prof. J. W. 
MoBain, a vice-president of the Faraday Society, now 
at Stanford University, California, is also attending 
the meeting. 

Twelve major topics for discussion at the second 
International Conference on Bituminous Coal, to be 
held under the auspices of the Carnegie Institute of 
Technology, Pittsburgh, Pa., U.S.A., on Nov. 19-24, 
are tentatively announced by Dr. Thomas S. Baker, 
president of the Institute, and chairman of the 
Congress. Although the Conference will bo similar in 
purpose to the first congress hold in 1926, its scope 
has been considerably enlarged and the programme is 
more international in character. The discussion on 
fixed nitrogen will no doubt arouse considerable 
interest. The liquefaction of coal, which was one 
of the principal subjects of disoussion at the first 
meeting, will again occupy a prominent place in the 
deliberations. Low temperature distillation will be 
treated by representatives of at least a half-dozen 
countries. High temperature distillation, power from 
coal, coal tars, and oils, complete gasification of coal, 
origin of coal, coal washing, pulverised coal, oatalysts, 
and the general aspects of the bituminous coal 
industry are other topics that will be considered. 
Representatives from England include Lord Melchett, 
Dr. C. H. Lander, Mr. Harald Nielsen, Col. Lindemann, 
Dr. R. Lessing, and Mr. Edgar C. Evans ; France, 
Germany, Italy, Austria, Belgium, Denmark, Poland, 
Russia, Japan, Czecho-SIovakia, Canada, Norway, 
Spain, Chile, Rumania, Jugo-Slavia, and Bulgaria 
will also send delegates. 

Mb. C. A. Silberrad, Forest Side, Epping, writes 
to point out that the statement that the month of 
Muharram of the Moslem year “ corresponds with the 
month of August” in our Calendar of Customs and 
Festivals published Sept. 1, is not, strictly speaking, 
accurate. It should no doubt have been mentioned 
that the correspondence was approximate only and 
variable. In all equations of the Christian and 
Moslem Calendar it must, of oourse, be remembered 
that Moslem feasts are variable in our dating, owing 
to the fact that the Moslem calendar is lunar. All 
dates therefore work back each year approximately 
eleven days, with a maximum variation of about 
22 days. 

An interesting catalogue (No. 508) of books, en¬ 
gravings, original drawings, maps, etc., relating to 
South and Central America, with short lists on Cuba, 
Hayti, Porto Rico, and Falkland Islands, has just been 
circulated by Messrs. Francis Edwards, Ltd., 83 High 
Street, Marylebone, W.l. Upwards of 900 works are 
listed. The catalogue should be seen by readers 
interested in South America. Messrs. Edwards also 
offer for sale, in catalogue No. 509, a number of books 
on gardening, horticulture, and botany. 

Applications are invited for the following appoint¬ 
ments, on or before the. dates mentioned :—An 
assistant to the Island Professor of Chemistry, Bar¬ 
bados—C. A. (T.), The Secretary, Board of Eduoa- 
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tian, ^Whitehall, S.W.1. For Scottish candidates, 
C. A. (T.), The Secretary, Scottish Education 
Department, Whitehall, S.W.l (Oct. 1). A Bernhard 
Baron Research Scholar at the Ferens Institute of 
Oto-Laryngology of the Middlesex Hospital—The 
Secretary, Middlesex Hospital, W.l (Oct. 5). A 
woman lecturer in education at University College, 
Southampton—The Registrar, University College, 
Southampton (Oct. 6). An assistant lecturer in 
the department of Civil Engineering, Architecture, 
and Building of the Bradford Technical College 
— The Principal, Teohnioal College, Bradford 
(Oot. 6). A head of the department of engineer¬ 
ing of the Constantine Technical College — The 
Director of Education, Education Offices, Middles¬ 
brough (Oct. 8). A secretary of the Institution 
of Gas Engineers — The President, Institution of 
Gas Engineers, 28 Grosvenor Gardens, London; S.W. 
(Oot. 9). A full-time assistant lecturer in engineering 
at the Cardiff Technical College—The Principal, The 
Technical College, Cardiff (Oct. 13). A senior assistant 
lecturer in agricultural chemistry at the Edinburgh 
and East of Scotland College of Agriculture—The 
Secretary, Edinburgh and East of Scotland College of 
Agriculture, 13 George Square, Edinburgh (Oct. 15). 
A laboratory assistant in the food-canning section of 
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the Law Temperature Research Station, Cambridge— 
The Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, S.W.l (Oot. 16). 
A bacteriologist in the Department of Agriculture, 
Irish Free State, in connexion with the Dairy Pro¬ 
duce Act, 1924—The Secretary, Civil Service Com¬ 
mission, 33 St. Stephen's Green, Dublin (Oct. 20). 
A librarian of the British Medical Association—The 
Medical Secrotary, British Medical Association, Tavi¬ 
stock Square, W.C.l (Oct. 20). A research chemist 
in the department of Coal Gas and Fuel Industries 
of the University of Leeds, primarily for research 
on carbonisation — The Registrar, The University, 
Leeds (Oct. 31). A principal of the Municipal 
College, Portsmouth — The Secretary, Offices for 
Higher Education, The Municipal College, Ports¬ 
mouth. A temporary lecturer in elementary science 
and hygiene at the Warrington Training College, 
Battersea—The Principal, Warrington Training Col¬ 
lege, Vicarage Road, Battersea, S.W. 11. An instructor 
in metalwork at the Darlington Technical College— 
The Chief Education Officer, Education Office, 
Darlington. A research assistant at the Research 
Association of British Motor and Allied Manufacturers 
—The Research Association of British Motor and 
Allied Manufacturers, 15 Bolton Road, W.4. 


Our Astronomical Column* 


The Approach of Comet Pons-Winnkcke to the 
Earth in June 1927.—This approach was the closest 
oometaiy approach to the earth since that of Lexoli's 
Comet in 1770. That comet had been discovered 
only a short time when it made its near approach, 
and observers did not know until later how small its 
distance had been (1J million miles at minimum). 
Moreover, it does not appear to have presented a 
sharp stellar nucleus, as Pons-Winnecke did; the 
latter feature makes it possible to utilise the observa¬ 
tions for a deduction of the solar parallax. A neces¬ 
sary preliminary work is the calculation of an accurate 
ephemeris at the time of near approach. Dr. R. T. A. 
Innes deals with this problem in Aatr . Nach.> No. 5570. 
He notes that when the comet is near the earth, the 
perturbations of the two bodies by other planets are 
practically identical, and do not affect the comet's 
geocentric position. It suffices, therefore, in a 
solution by mechanical quadratures, to consider only 
the attractions of the sun and of the earth-moon 
system. Dr. Innes made successive approximations 
until the best accordance with observation was ob¬ 
tained. He gives an ephemeris at intervals of a fifth 
of a day from June 25*0 until July 2-0, The nearest 
approach to the earth was at June 26-8 when log A 
was 8*5952, giving a distance of 3*66 million miles. 

Mr. Bengt StrOmgren gives in the same number of 
Aatr. Nach. an ephemeris of the comet at intervale of 
1 day from April 28. to June 20, with corrections 
deduced from observation. 

The Transit of Mercury in November 1927.— 
M. J. P. Lagrula, in Jour. dot Obaervateurs for June, 
discusses the photographs obtained of the transit at 
Algiers. He claims that photographs obtained when 
the planet was on the disc give much more reliable 
results than the visual observations of the times of 
oontaots. The reverse was found in the transit of 
Venus in 1882, but the technique of solar photographs 
has improved since then. 
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The final result of a long discussion of the meas¬ 
ures gives positions of the planet indicating that 
egress occurred 24*-7 earlier than the time calcu¬ 
lated from the Nautical Almanac data. This is in 
very good agreement with the results from visual 
measures. 

M. Gonnessiat found from visual observations at 
Algiers 20 B from 3rd contact, 26" from 4th. M. 
Deslandres found 25* from a combination of the 
Meudon observations ; Dr. Innas found 23* from a 
combination of observations at a number of observa¬ 
tories. The determination is of value for oheoking 
both the motion of the planet's perihelion and 
the supposed variation in the earth's rate of rota¬ 
tion. 

Jahresbericht der Hamburger Sternwarte 
in Bebgedorf, 1928.—This publication contains 
four plates reproducing photographs taken during 
the total solar eclipse of June 29, l«27 f by the expedi¬ 
tion sent from the observatory to Jokkmokk (Lapland), 
The first was taken with 1 sec. exposure, and a focal 
length of 20 metres. It shows much beautiful detail 
in the prominences and inner corona. An interesting 
set of coronal arches over a prominence can be seen 
in the south-east quadrant. An exposure of 18 sec. 
with the same instrument shows muoh greater exten¬ 
sion of the corona but less fine detail. There is also 
a reproduction of a plate with 1 sec. exposure taken 
with the reflecting telescope. The last two photo¬ 
graphs agree closely with each other and snow a 
curious large hollow in the north-west quadrant 
extending through 60° of position angle : they also 
show a prominent pair of nearly parallel coronal rays 
a little south of the east point. The other plate 
contains seven spectra of the flash and the jnner 
corona, taken with a prismatic camera, the exposures 
ranging from 1 esc. to 18 sec. The overlap of the 
moon beyond the sun was so small that many of the 
images appear as almost complete rings. 
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Research Items. 


Embalming in Tahiti. —A remarkable document 
relating to Tahiti forms No. 46 of the Bulletin of the 
Bernice P. Bishop Museum of Honolulu. Owing to 
the fact that development in Tahiti was rapid as 
compared with other parts of the Pacific, after its 
discovery accurate information as to its early native 
institutions is scanty. The best record of its customs 
about a hundred years ago is contained in Ellis's 
“Polynesian Researches,” published in 1831. In 
1848 the Rev. John Muggridge Orsraund presented 
to the French Government a manuscript embodying 
the result of his researches on Tahitian customs, 
institutions and history, drawn from native sources 
during a residence of thirty years. The manuscript 
disappeared,but his granddaughter,MissTeuira Henry, 
a distinguished linguist and Tahitian scholar, who died 
in 1915, was able to reconstruct it from the manu¬ 
scripts and notes left by her grandfather, as well as 
supplement and check it from her own knowledge. 
The result is a most valuable and comprehensive work, 
too wide indeed in scope for summary. The following 
information in relation to embalming is of interest. 
The operation was performed by an adept, who 
required a high remuneration. The body was placed 
on a portable altar, about three feet high, over a pit. 
The expert drew out the viscera through the anus, 
sucked the brains through the nostrils, and then 
buried them in a secret spot of the marae. The body 
was then allowed to drain into the pit through an 
opening in the altar. It was saturated with oil— 
sandalwood preferred—and the cavity filled to its 
natural size with tapa soaked in oil. The limbs were 
rendered pliant by frequent moving and the skin 
toughened and detached by massage, the flesh being 
squeezed out through perforations under the joints 
and dropped into the pit. A small pillar was placed 
in the pit to represent the body, and it was filled up. 
The body was then driod in the sun, after which it 
was placed in a sitting posture and dressed in a tapa 
cape with a turban. The hair was, if necessary, 
fastened on with gum. 

Quartzite Implement from Durham. —Dr. C. T. 
Tretman has published in Vol. 65 of the Geological 
Magazine a description, with illustration, of a supposed 
implement of quartzite from beneath the boulder clay 
of the Durham coast. It was found in a bed of water- 
deposited gravel at Limekiln Gill, about four miles 
north of Hartlepool. It has been seen by Mr. R. A. 
Smith and Mr. Reid Moir, who concur in thinking it 
definitely human and say that they would expect to 
find it in some margin between two principal boulder 
clays (inter-glacial of East Anglia). The specimen is 
therefore of some considerable significance as it comes 
from a bed underlying the Cheviot and Northern 
drift or Purple Clay, which at this spot is at least 
70 ft. thick and consists very largely of typical boulder 
clay. The specimen looks like a rough attempt at a 
hand axe of Chellean or St. Acheul type. It is 
3} inches in length, 3 inches wide, and if inches in 
thickness, and of yellow translucent, faintly banded 
quartzite. It is roughly chipped, with part of the 
smooth crust of a water-worn pebble remaining on one 
side. All the chips are of one period. The Limekiln 
OKU gravel, where the supposed implement occurred, 
is later than the Scandinavian glaciation of the 
Durham coast and later than the Westerly or Stain- 
znoor boulder clay of Hartlepool, but earlier than the 
Cheviot and Scottish drift, which forms the main mass 
Of the boulder drift that caps the coastal cliffs. 

>■■■ S&tans in Ancient England, —The importance 
attached to the domestic swan in former days is 
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indicated not only by the elaborate system of swan* 
marking in vogue, but also by the appointment of 
accredited Masters of the Swans, a subject discussed 
by Dr. N. F. Ticehurst in British Birds (Sept. 1928). 
Although there are earlier records of the performance 
of the swan-master's duties, the first definite appoint¬ 
ment recorded appears to be that of Thomas de 
Russham in 1361. The primary duty lay in caring 
for the royal birds and in maintaining the crown 
rights, which incidentally involved the supervision 
of swan-keoping by all private owners. Dr. Ticehurst 
discusses these various duties in detail under the 
headings of the maintenance of the royal prerogative, 
the preservation of the birds themselves, and the 
safeguarding of the rights of private owners and the 
prevention of fraud. A list, compiled from many 
sources, is appended, giving the names of swan- 
masters and deputies from Thomas Gervys in 1355, 
to 1799, when Richard Roberta was keeper of the King's 
swans on the Thames. 

Larv^® of British Crabs. —Miss Labour has con¬ 
tinued her studies on the larvss of the Plymouth 
Brachyura, and her latest work (Proc. ZooL Soc. t port 
2, 1928, pp. 473-560) is a very notable contribution to 
our knowledge of decapod larvae, since sho ia able to 
show that both zoea and megalopa of the Brachyura 
have definite systematic characters by which the 
families, genera, and usually even the species can be 
recognised. Out of 37 species of Brachyura known 
from Plymouth, she describes the larvse of 33, and, as 
among these are represented most of the families of 
crabs, her survey of the group is of the utmost im¬ 
portance. Those who are concerned with marine 
plankton will owe much to her for the means now 
placed at their disposal by keys and coloured figures 
for the identification of their material; but perhaps 
the most valuable result is the proof given that these 
larvae can be used to check the systematic arrange¬ 
ment of the adults. It is not possible at present to 
come to definite conclusions on some of the points of 
difficulty, since so much depends upon the correctness 
of the identification of some larvae described by others. 
Cano’s work, for example, has frequently to be brought 
into the discussion, but unfortunately it is often 
impossible to discover what ground he had for his 
identifications, and in some cases they can be shown to 
have been wrong. Miss Lebour has introduced some 
changes in the classification, but the most important 
point seems to be the evidence of relationship between 
the Leucosiids and the Pinnotherids. Bourne’s work 
on the Raninid© shows that the Oxystomata are not 
a natural group, and it is to be hoped that Miss 
Lebour's paper will lead to a revision of the Brachyura 
based to a large extent on larval characters. What is 
needed now is the identification of the larvro of more 
of the exotic crabs. 

Indian Insects. —A recent instalment of the useful 
“ Catalogue of Indian Insects,” in oourse of publication, 
is Part 15 (1928), by Mr. R. Senior-Wliite (Calcutta : 
Government of India Central Publication Branch. 
London : High Commissioner for India) who lists the 
Cecidomyidffi or Gall Midges of that country. Alto¬ 
gether, 44 genera and 87 species are listed, and the 
publication of such a catalogue should prove a 
valuable aid to the study of the Indian forms of this 
important but neglected family of Diptera. The 
Catalogue, it may be added, is edited by a standing 
committee of entomologists appointed in India. 
Each part can be purchased separately, and is pub¬ 
lished under the authority of the Government of 
India. 
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Purkinje and the Discovery or Cells. —In a 
short article (Anal. Anz ,, Bd. 64, 1027) and in a 
detailed memoir with full bibliogTaphioai references 
(Ada. Soc. Sci. Nat. Moramcce, 4, Faso. 4, 1927) 
Prof. F. K. Studnitfka of Briinn deals with the part 
played by J. E. Purkinje and hie school in the dis¬ 
covery of animal cells, and concludes that, without 
undervaluing the contributions of Schwann, more 
credit should be given to Purkinje and to liis pupil 
and oo-worker Valentin. He points out that the 
principal investigations leading to the discovery of 
cells in animal tissues were carried out in two schools 
in Germany—in that of Purkinje in Breslau, and in 
that of Johannes MUller in Berlin. To the latter 
school belonged Schwann, whose first paperB appeared 
in 1838. Purkinje and his pupils, who worked in his 
house, and in particular Valentin, discovered cells— 
then termed in Breslau Kdrpercken, K&mchen t 
Kugeln —in various epithelia (1835-37), in. the 
notochord and in cartilage (1835), in bone (1834), 
in nervous tissue (1836; they had been already 
observed by Ehrenberg in 1833), in the pigment layer 
of the retina (1837, by Valentin, who saw the nuclei), 
and in various glands, for example, liver, pancreas, 
mucous glands (1837). Nuclei were observed by 
Basohkow of the Breslau School in epithelial cells 
in 1835 and the nucleolus by Valentin (1837, but 
Rudolf Wagner had seen the nucleolus in 1835), and 
the names Cellula and Zdle wore used by these 
authors. Under the direction of Purkinje, systematic 
researches on the whole range of animal tissues were 
carried out. In September 1837, Purkinje delivered 
a locture in Prague on the gastric glands and their 
cells which he had recently discovered, and in the 
plate (reproduced in Prof. Studnifika’s memoir) he 
showed also multipolar ganglion cells with their 
nuclei. Prof. Studnifcka’s documented contribution 
is of great interest and importance to all concerned 
in the history of our knowledge of the cell. 

Power Alcohol prom Vegetable Products.— 
Some months ago the Department of Scientific and In¬ 
dustrial Research published a memorandum on the pro¬ 
duction of power aloohol from grasses, straws, and waste 
vegetable material (Fuel for Motor Transport, Fourth 
Memorandum, 1027, 0<f.). In the August issue of the 
Annals of Applied Biology (Vol. 16, No. 3), A. C. Thaysen 
and L. D. Galloway give further details of their work 
on this subjeot. A method has been worked out by 
whi,oh such materials as maize cobs, etc., are hydrolysed 
by dilute acids and the resulting liquor fermented to 
give a mixture of ethyl aloohol and acetone, eminently 
suitable as a motor fuel. No pressure vessels are 
required, and yields averaging 20 gallons per ton of 
dried material are reported. The organism employed 
is the pentose-fermenting Bacillus acetoethylicus 
(Northrop), and the conditions required for a suc¬ 
cessful large scale fermentation by this organism are 
fully described. 

Enzymes op Aspergillus ortzas. —There are at 
least four large industries in Japan in which this 
fungus is of first importance—in the manufactures 
of rice wine, soy sauce, soy cheese, and shochu , a 
distilled alcoholic liquor. In this connexion a recent 
study of Kokichi Oshima on the protease and amylase 
of Aspergillus orytm is of some eoonomio value (Jour. 
of Coll, of Agri. r Hokkaido Imperial University, 
Sapporo, Japan, vol. 19, part 3). A new method is 
detailed for quantitative estimation of these two 
enzymes by which determinations oan be made easily, 
rapidly, and accurately. Amylase or diastase is not 
considered as one simple enzyme. Amylases of 
different origins often show different velocities of 
action, when their starch-liquefying, dextriniaing, and 
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saccharifying activities are compared. In the present 
{taper the starch-liquefying reaction is determined by 
measuring the viscosity change of starch paste with 
Ostwald’s viscosimeter, and the enzymatic activity 
in these determined from a prepared scale. Starch- 
saccharifying reaction is tested by reduction of 
Fehling's solution and by finding enzymatic activity 
from a scale prepared by using a generalisation of 
Lintner’s unit. A protease which acts near to neutral 
reaction is estimated by casein liquefaction, the un¬ 
digested oasein being found as a precipitate by using 
a mixture of nitric acid and magnesium sulphate. 
Some precautions for elimination of errors in the use 
of Van Slyke’s apparatus for the determination of 
a-amino nitrogen are also suggested. 

Cytology of Sugar-oanr Hybrids. —It is well 
known that the sugar-cane in Java has suffered very 
badly from 4 sereh * and mosaic diseases. G. Bremer 
(in Archief voor de Suckerindustrie in Nederlandsch 
Indie f part iii. 565 ; 1926) has published an account 
of crossing and back-crossing varieties of Saccharum 
officinarum and S. spontaneum which resulted in the 
production of hybrids with high sugar content and 
immune or very resistant to these diseases. The 
following cytological details are abstracted from an 
English summary received from the author. S . 
officinarum has 40 chromosomes (hAploid) and S. 
spontaneum 56, while the Fj of the cross between them 
had 136. The author concludes that the additional 
40 chromosomes originated by the longitudinal split¬ 
ting of the maternal (S. officinarum) chromosomes 
during fertilisation. The F, plants in general re¬ 
sembled those of the F t generation. Back-crosses of 
S. officinarum and plants had 148 chromosomes, 
indicating that the haploid number of the former had 
doubled again during fertilisation. It was by crossing 
these back-crosses again with S . officinarum that 
plants were obtained of high value for cultivation 
and resistant to both 4 sereh * and mosaic. The 
somatic chromosomes of plants from this crossing 
varied in number from 106 to 120. A hybrid of 
S. officinarum and a variety of S. spontaneum from 
North Celebes again showed an increase of 40 chromo¬ 
somes, presumably through the splitting of the S. 
officinarum chromosomes. There is some evidence 
that the size of the plants in Saccharum is dependent 
on the chromosome number. Some of the new sugar- 
canes, with about 57 os the haploid chromosome 
number, obtained in the above experiments were 
crossed again with S. spontaneum . From these 
crosses robust plants were obtained with about 170 
chromosomes in the somatic cells. Though these 
hybrids are useless for cultivation, it is suggested that 
recrossing them with the best varieties of S . officinarum 
might result in some hybrids of high value with very 
high chromosome numbers. 

Upper Paleozoic of Kashmir. —“ The Fauna of 
the Agglomeratio Slate Series of Kashmir ” by the 
late HT S, Bion, with an introductory ohapter by 
C. S. Middlemiss, is the subject of a memoir reoently 
issued by the Geological Survey of India (Pal. 2nd., 
New Series, vol. 12). The discovery of this fauna 
fills in a gap in Himalayan geology between the 
Middle Carboniferous (Fenestella Shales) and the 
Panjal Trap which underlies the Permian. The 
geological structure of the district is described in the 
first sixteen pages and illustrated by a map and 
sections, the remaining portion (of the 42 pages) 
being devoted to the fauna. This consists almost 
entirely of Braohiopoda, Spirifer and Produ&us 
predominating. Exact specific determination has 
not been possible in some oases, while a few are’ 
defined as new species. The six photo-type plates 
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oi ntfcvfj oeeu exeouwa in its usual otuxurapie 

style by the Survey. 

Experiments in Underthrusting. —Mr, G. R. 
MocCarthy has carried out an important series of box- 
experiments to determine bo far as possible the condi¬ 
tions under which underthrust faults and undertumed 
folds might be formed, and to study the effects pro¬ 
duced by a plastic supporting layer on the form of the 
structures developed by compression on the materials 
above it. His record of the results and conclusions 
reached appears in the Am. Jour . Set. for July 1028. 
TJnderthruste appear to bo favoured by great plas¬ 
ticity of the substratum, upward-moving resistances, 
and unequal distribution of the overburden, the latter 
condition being particularly effective when the greater 
weight lies farthest from the point at which the active 
pressure is applied. Comparison of the results with 
the structures of actual mountain systems shows that 
a good case for underthrusting can be made out for tho 
Rockies, but the problem of the direction of movement 
in the oase of the Appalachian structines still remains 
indeterminate. Mr. MacCarthy points out that he has 
discovered no criteria by means of which underthrusts 
might be distinguished from overthrusts from an 
examination of the structures themselves. This is an 
important consequence of Newton’s law of action and 
reaction which is frequently overlooked in geological 
descriptions. 

Radioactivity and Astrophysics. —The August 
issue of the Journal of the Franklin InstiUite contains 
an account of the presentation of the Franklin Medal 
to Prof. Walther Nernst, of Berlin, on May 16, and 
a communication from Prof. Nernst on tho above 
subject, which, in the absence of the author, was read 
by Dr. I. Langmuir. Prof. Nernst considers that the 
source of the large amount of energy expended as 
radiation in the universe during the two thousand 
million years that the sun has existed must be sought 
for in radioaotive processes. There must be elements 
whioh decompose more rapidly than uranium, and in 
so doing give off much more heat. They must have 
higher atomic weights and their radiations be of 
shorter wave-lengths than those of the known radio¬ 
active elements. The newly discovered cosmic radia¬ 
tion appears to bo of this type, and probably live to 
twenty million volts would be necessary to generate 
it artificially. Astrophysics is, he considers, dependent 
more than any other soienoe on daring hypotheses. 

The Path of Short Radio Waves. —In the Bdl 
Laboratories Record for July interesting experiments 
by H. T. Friis, of the Bell Laboratories^ research 
department, to determine the path of short radio 
waves are described. Two receiving antennae placed 
a short distanoe apart receive an incoming wave at 
slightly different times which depend on tho direction 
of reception. If the output of these receivers is 
separately connected to a pair of deflection electrodes 
of a cathode ray oscillograph, the pattern traced on 
the face of the tube by the stream of electrons will 
be different for each direction of tho incoming wave. 
The experiments show that, when daylight extends 
over the entire transmission path, the horizontal 
angle of reception is small; the figure on the oscillo¬ 
graph being merely a straight line or a very thin 
ellipse. When the sunrise or sunset shadow wall 
lies across the path of transmission, the ollipses 
beoome quite pronounced. This seems to indicate a 
refraction of the short waves along the shadow wall. 
A very long series of observations would be required, 
however, before the exact law can be found. The 
patterns traced by the oscillograph change not only 
iq *bape, but also in size. The signal figures are 
sometimes complicated, but this is probably due to 
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uuenerence Between two waves oz ainerent amplitude. 
Although the fading of short waves can be caused by 
rapid changes in absorption, it is probable that ohange 
in wave interference is by far the commonest cause of 
this phenomenon. 

Photochemical Decomposition of Hydrogen 
Azide. —The Journal of the American Chemical 
Society for July contains an interesting paper by A. 
O. Beolunan and R. G. Diokinson describing experi¬ 
ments carriod out on the photochemical decomposi¬ 
tion of hydrogen azide, HN a . In spite of its violently 
explosive properties in the liquid state, hydrogen 
azide vapour can be manipulated fairly safely at low 
pressures ( ca. 13 cm.), and tho gas was found to be 
decomposed by ultra-violet radiation from an alu¬ 
minium spark, only wave-lengths shorter than 2400 
A, being offeotive, The products of tho decomposi¬ 
tion were hydrogen, nitrogen, and ammonia in the 
form of ammonium azide, which appeared as a white 
solid. The relative proportions depended on the 
initial pressure and the time of illumination, and 
probably all tho decomposition products wore set 
free simultaneously. The analyses for hydrogen 
and nitrogen were carried out by means of a quartz 
fibre gauge, and a determination of the molecular 
weight was made, using the fibre and M'Leod gauges. 
This showed that hydrogen azido vapour consists of 
unassociated HN S molecules as was deduced by Dennis 
and lsham (1907) from a vapour density measurement. 

Atomic Weight of Cesium. —The accepted value 
for the atomic weight of cesium is 132*81, and is based 
upon the work of Richards and Archibald (1903), but 
Aston (1921), using the mass spoctograph, found that 
cesium is a simple element with a mass of 133 ±0*2. 
A redetermination of the atomic weight was therefore 
undertaken by the late Prof. Richards and M. Franeon, 
and their results are given in the Journal of the Ameri¬ 
can Chemical Society for August. The cesium chloride 
used was prepared from recrystallised cesium alums 
whioh were converted into the chloride and then into 
the perchlorate, when further rocrystallisations were 
carried out. Tho chloride was re-formed by thermal 
decomposition of the perohlorat© in a platinum boat, 
and the purity of the final product checked by speotro- 
scopio examination. The results confirmed the value 
132-81, the probable error being 0*012, and so the 
discrepancy between the chemical and physical 
determinations still remains. 

High Frequency Alternators. —In the English 
Electrical Journal for July, a description is given of 
large power high frequency alternators which are used 
for induction lumaoos. It seems that the difficulties 
formerly experienced in making liigli frequency 
alternators suitable for commercial purposes have now 
been overcome. The principle of using eddy currents 
for operating metal furnaces has been known for 
many years and offers many advantages. Unlike 
the use of furnace crucibles or electric arcs for melting, 
the eddy current system has tho great advantage 
that no impurities can pass into the metal. The high 
frequency currents also set up a powerful circulation 
which causes intimate mixing of the ingredients, and 
consequently a highly uniform product. The mag¬ 
netising ooil is protected from tho hot crucible by 
asbestos sheeting and sand packing. The 150 kilo¬ 
watt furnace melts 450 lb, of steel in about 50 minutes, 
and the consumption of energy is at the rate of 750 
kilowatts per ton. A photograph is shown of a 650 
kilowatt machine which has a frequency of 1000. 
The over-all efficiency is tnore than 80 per cent, a 
result which a few years ago would have been con¬ 
sidered quite impossible. 
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Radiovision in the United States. 


HTHE use of the words ‘radiogram’ and 'radio- 
■** phone * now seem firmly established to denote 
a message that has come through the ether, and the 
instrument by means of which we hear speech and 
music that has travelled through it, respectively* It 
seems natural, therefore, to call the seeing of pictures 
that havo travelled through the ether ‘ radio vision. 1 
According to this analogy, ‘ television * would be 
restricted to pictures that have travelled through 
wires. In this sense we use the words telegraph and 
telephone. 

We learn from Science Service, of Washington, 
D.C., that there aro now 1 movies ’ as well as speech 
and music in the ether. At certain times of the day, 
silhouettes are being sent out from the Jenkins 
Laboratory Station, 3XK at Washington, and later 
on half-tone pictures will be broadcast. Picture 
subjects and picture stories, in silhouette, are much 
easier for the beginner to pick up than real soones. 
That they are of interest hew been proved by the 
sueoess of moving picture cartoons at the picture 
theatres. 

In the early days of broadcasting, many amateurs 
and enthusiasts got much pleasure from building their 
own sets and searching the ether to try to locate 
some particular broadcasting station, their pleasure 
being comparable with that of a fisherman when he 
first gets into touch with a fish. There is no doubt 
that the search for visual radio will appeal to many. 
Receiving radiovision is more diflloult them receiving 
ordinary broadcast, but it is well within the power of 
an amateur familiar with the ordinary valve sets. 
Receiving sets are not yet on the market, but C. F. 
Jenkins, the well-known pioneer in this art, through 
Scienoe Service, is providing the readers of newspapers 
with full instructions as to the best way of making 
one with the help of paper matrices. The apparatus 
is called a radio visor. In addition, a small alternating 
or direct current motor of about -fo horse-power, a 
special neon tube, and an ordinary radio receiving 
set are required. 

Radio vision is generally restricted to mean the 
transmission and reception of images of scenes and 
living persons by means of radio waves. It is probable, 


however, that considerable use will be made of moving 
picture films in this connexion. In radiovision, light 
and shadow are translated into variations of electric 
intensity, and by means of an aerial produce waves 
which can be broadcast and reoeived in any home. 

The microphone of the ordinary radio transmission 
picks up sound vibrations and translates them into elec¬ 
trical waves. In a similar way, the eye, which is a photo¬ 
electric cell, of the radio transmission station analyses 
the scene or motion picture into strips of fluctuating 
light. These strips of fluctuating light, generally 48 
in number, are converted into waves and then recon¬ 
verted into light, which illuminates for a small fraction 
of a second a screen. Fifteen complete still pictures 
are flashed on the screen per second. The same 
principle is adopted as that used in phototelegraphy. 
A scanning device is used to focus the photoelectric 
cell on each point of the scene in succession. In 
radio vision it is necessary to scan the whole scene in 
the fifteenth of a second. 

In order to receive the pictures, four essential parts 
are necessary, a radio receiving set of good quality, 
capable of receiving the short wave-lengths used m 
radiovision, a neon lamp, a scanning disc, and a motor 
to rotate it. The neon lamp used: in America is 
marked G—10 A.C. 110 volt. The scanning disc is 
12 in. in diameter, and 48 holes forming a spiral are 
punched on it. It can be made of paper, held between 
two small gramophone records to stiffen it. A 
rubber friction disc driven by a motor bears on the 
back of the scanning disc. 

Synchronism is obtained by moving the motor board 
nearer to or farther from the centre of the scanning 
disc. At first there are only black and white dots and 
dashes in the picture area, but when synchronism 
with the broadcasting station is obtained, the picture 
suddenly appears when the lamp is looked at through 
the flying holes of the scanning disc. At this speed 
the motor is running at 900 revolutions per minute. 
When the picture ends, the picture frame becomes 
pink; the radiovisor is then switched off and the loud¬ 
speaker switched on to listen to the announcer. From 
3XK the pictures appear in black silhouette on a pink 
ground. 


International Congress of 

rpHE International Congress of Mathematics was 
held tliis year at Bologna, on Sept. 3-Sept. 10, 
under the presidency of Prof. S. Pincherle. In view 
of the chequered history of these congresses, it is 
interesting to note the names and countries of the 
vice-presidents. They include Profs. De La Vall6e 
Poussin (Belgium), Hadamard (France), Hilbert 
(Germany), W. H. Young and J. C. Fields (Britain 
and Dominions), Veblen (U.S.A.), Terradas (Spain), 
Sierpinski (Poland), H. Bohr (Holland, Denmark, 
Scandinavia), N. Lusin (Russia), and S. Kakeya 
(Japan). 

In a sense this was the first congress of a really 
international character since the War, and for tliis 
reason, if for no other, it Was a great pity that England, 
from tho point of view of numbers, was so poorly 
represented that the matter was freely commented 
upon. 

The firHt International Congress was held at Zurich 
in 1898, followed at regular intervals of four years 
by conferences until they wore interrupted by the 
War. After the War, an attempt was made to renew 
the periodic sittings, but mathematicians, despite the 
universality of appeal of their subject, were unable to 
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Mathematics at Bologna. 

free themselves from the bondage of war psychology, 
and representatives from the countries of the Central 
Powers were at first deliberately excluded. Two 
conferences have been held with this restriction, one 
at Strasbourg in 1920 and the other at Toronto in 
1924. At the conclusion of the latter, a resolution 
was carried expressing the view that the period of 
exclusion should be terminated. Such a resolution 
was not likely in itself to be successful in drawing 
once more within the ambit of an international body 
the powerful group of German mathematicians without 
whose co-operation such a conference was certain to 
be ineffective. The transition on this occasion was 
made the more easy and certain by the fact that 
the invitations to Bologna were sent out by the 
University of that town without regard to nationality. 

The result was that although certain German 
university representatives were conspicuous by their 
absence, other schools, Gfittingen for example* appeared 
in such force, both of talent and of numbers, as to 
exert an almost dominating influence on the gathering. 
To judge from numbers, appearances suggested that 
Britain and not Germany had been the excluded 
country. Out of nearly eight hundred mathematicians* 
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British members totalled scarcely more than a score, 
and among nearly four hundred contributions, papers 
hy English mathematicians were few and far between* 
The punlic addresses, however, were fully international 
in character : they were delivered, among others, 
by D. Hilbert on 44 Problems of Mathematical Logic 44 ; 
by J. Hadomard on “ The Development and the 
Scientific ROle of Functional Caloulue 44 ; by E. Borel 
on 44 The Calculus of Probability and the Exact 
Sciences 44 ; by O. Veblen on 44 Differential Invariants 
by W. H. Young on “ Mathematical Methods and 
Limitations 44 ; by V* Volterra on 44 The Theory of 
Functions applied to Problems of Heredity 44 ; by 
H. Weyl on 4 f Continuous Groups 44 ; and by T. von 
Kkrmkn on 44 Mathematical Problems in Modem 
Aerodynamics. 44 

In the main, the interest of members appeared to 
be centred on the pure rather than on the applied 
side of mathematics, and this was reflected in the 
nature of the communications made. From among 
British mathematicians present, papers were read by 
L. J, Mordell, D. Wrinch, H. Levy, E, T. Whittaker, 
H. W. Turnbull, L. M. Milne-Thomson, and J. C. Fields. 

Nothing was spared by the Italian Government, 
the Municipal authorities, and the University to make 


the stay of the members as pleasant and attractive 
as possible, and numerous valuable facilities were 
freely granted to delegates. The history and archi¬ 
tecture of Bologna were explained in book and 
brochure, the museums and art galleries thrown open, 
and excursions conducted to points of interest. 

The final sitting was held at Florence, when it was 
arranged that the next conference, in 1932, should 
be held in Switzerland. If the International Con¬ 
gress at Bologna does not record any epoch-making 
discovery in mathematics, it is at any rate likely to 
mark, rather late, it is true, the definite termination 
of a state of misunderstanding among mathematicians, 

44 Nous osons affirmer, 41 said Prof. Pincherle in his 
presidential address, 44 que le souvenir de oette 
r6union sera une piorre miliairc dans lUiistoire du 
d^veloppeinerit des rapports scientifiques : nous osons 
croire qu’clle ouvt© une s6ri© nouvelle de Congr^s, oh 
les anciennes m^sintelligences seront oubli^os, ot oh 
les savants de tons les pays marqueront periodique- 
ment les progr^s obtenus dans ce domaine id^al qui 
embrasse les plus hautes et les plus d6lieates associa¬ 
tions de la pcns6e, et qui trace h la technique les 
directions h suivre pour contribuer, par les voies les 
plus rationnelles, an bien-etr© de l 4 humanity. 44 


Oxford Meeting of the Association of Special Libraries and Information Bureaux. 


rriHE Association of Special Libraries and Informa- 
tion Bureaux (Aslib) held its fifth successive 
annual conference on Sept. 14—17 in New College, 
Oxford. During the past year it has been registered 
as an incorporated body, and the membership has 
grown from 311 to neariy 400 ; but a higher rate of 
increase will be necessary in future if the Association 
is to become self-supporting. In addition to other 
tasks before it, the Association must at once proceed 
to collect material for keeping up-to-date and en¬ 
larging the very usoful Aslib Directory (of Sources of 
Specialised Information) which it published early this 
year, thanks to the generosity of the Carnegie United 
Kingdom Trustees. 

Scientific and Technical Abstracts. 

One of the chief functions of the Association is to 
bring together workers in different branches of learning 
for the discussion of common problems. Abstracts 
are of common concern, and tho paper which was 
read by Dr. W. Rosenhain will serve to focus attention 
upon the defects of present systems, wliich are too 
indiscriminate and uncritical, and result in much 
waste of time. 

In Dr. Rosenhain’s view, a good system should 
provide a 4 reasoned index 4 of all published literature ; 
it should serve as a guide to the more important 
publications; and it should act as a 4 filter 4 to obviate 
the reader clogging his mind and wasting his time on 
a mass of profitless material. This index should be 
divided into three groups : (a) abstracts of really 
important papers, which should be critical and not 
too brief ; (b) abstracts of less-important papers ; and 
(c) abstracts of papers of comparatively little value. 
Abstracts in groups (b) and (c) should not as a rule 
exceed a three- or four-lined precis of the contents of 
a paper, but the critical review-abstracts in group (a) 
should direct attention to doubtful statements, to 
work done by inexperienoed authors or by methods 
too crude to be exact, and to work which is purely 
repetitive. 

Such a system could only be implemented by wide 
co-operation among all bodies concerned with ab¬ 
stracting in a given country, but preferably on an 
international basis, A central abstracting bureau 
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would have to be sot up that would command the 
services of a body of able editors, referees, review- 
abstracters, and competent indexers, The financing 
of such a scheme should not be insuperable, as much 
money would be saved by abolishing present wasteful 
methods. Certain bodies could not afford to abandon 
their abstracts because of the revonue wliich they 
bring in. but they could draw their supply from the 
central bureau and acquire from it the sole right of 
publication. The discussion upon this paper disclosed 
much opposition to. the idea of critical abstracts, and 
it was suggested that criticisms should be supplied in 
the form of review articles or reports published at 
a later date. 

Preservation and Reproduction of Printed 
Matter. 

In view of the probability that much of the paper 
used to-day is unlikely to last more than forty or 
fifty years, the durability of printed matter is a 
subject that concerns all societies which issue publica¬ 
tions, as well as publishers of 4 books that are books, 4 
Thirty years ago the Royal Society of Arts issued a 
report on the deterioration of paper, embodying the 
findings of a special committee appointed by it; these 
findings are still applicable to-day. Durability of 
paper is determined by the kind of cellulose employed, 
by the treatment meted out to it in the mill, and by 
the quality and quantity of rosin, alum, etc., used in 
the manufacture. The best paper is made of cotton 
or linen rag that has not been over-boilod or over¬ 
bleached ; it should be free from 4 loading, 4 from 
colouring matter other than mineral colour, and from 
rosin. Such a paper is highly resistant to light and 
heat, and will keep, if properly stored, for hundreds, 
if not thousands, of years. Following 4 rag 4 papers 
in order of durability are papers made of wood- 
cellulose or chemical pulp, esparto and straw cellu¬ 
loses, and mechanical wood pulp. 

A good paper made of chemical pulp is, however, 
better than a rag paper that has been badly made, 
and according to Mr. N. Parley, who introduced this 
subject, a paper compose^ of equal parts of rag and 
chemical pulp should, if properly manufactured, last 
at least 400 or 500 years ; and it should not cost 
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more than twice oh much as the average book-papers 
of to-day. On the proposal of Mr. Parley, the Associa¬ 
tion passed a resolution (a) endorsing the recommenda¬ 
tions of the committee of experts appointed by the 
International Committee on Intellectual Co-pperation 
that the attention of governments be directed to the 
necessity for using documents and printed matter of 
permanent value, and only such papers as are manu¬ 
factured according to given specifications ; (6) asking 
H.M. Government to consider the establishment of 
a testing station to fix standards of durability for 
papers and other writing materials, and (c) to consider 
the advisability of enforcing by statute the printing 
of books, etc., for the copyright libraries on papers 
of approved durability. 

In a second paper, on the reproduction of books 
and manuscripts, Mr. Parley urged the virtues of 
the recently introduced Replika process, which he 
claimed is superior to most other processes now in 
use. Collotype remains supreme whore tone has to 
be reproduced, but it is relatively very expensive, 
and * photostat ’ is economical only when a few copies 
are required. Replika is a combined printing and 
photographic process, which involves the use of light 
zinc or aluminium plates and accurate machinery 
employing the rubber blanket for printing. It is said 
to be particularly serviceable for reproducing extracts 
from transactions of learned societies, with or without 
size reduction. 

Agricultural Intelligence Services. 

With the object of evoking a discussion among 
agricultural research workers. Dr. E. H. Tripp read 
a paper dealing with the informational aspects of 
agricultural research. The complexity and extremely 
wide geographical distribution of agricultural research, 
with its ever-increasing volume, demand not only 
organised attack of problems on a wide front, but 
also organised preparatory or intelligence work. 
Intelligence departments, staffed with trained scientific 
workers, are becoming increasingly necessary as re¬ 
search work increases in volume and importance, and 
the functions of 4 searcher * and 4 researcher ’ tend to 
become more distinct. 

Intelligence facilities for agricultural research are 
not good : not only are adequate subject-indexes 
lacking, but also libraries containing agricultural 
collections are for the most part small and widely 
dispersed throughout the country. It was suggested 
that each small library should attempt to accumulate 
a complete collection of the literature of a special 
branch, leaving Rothamsted to aim at a complete 
general collection. Every special library should 
command the services of at least one assistant con¬ 
versant with the special subject with which the library 
deals. Librarians hip is not enough ; one must have 
special knowledge. The intelligence worker, whether 
he be in an information bureau or special library, 
must also have a good command of the English 
language, and of at least two foreign languages, of 
which German must be one. Intelligence work offers 
a good opening for some of our scientific unemployed. 

Indexes to Periodicals. 

An informal discussion on the indexes of technical 
journals was opened by Mr. H. H. Johnson, editor of 
Erigineering t whose contention that existing types of 
indexes are not only too diverso but also for the most 
part inadequate, was heartily supported. A resolu¬ 
tion was passed asking the Council of tho Association 
to appoint a special committee to consider practicable 
and economical methods of improving tne indexes 
and lists of contents of scientific and technical 
periodicals. 
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University and Educational Intelligence. 

Db. W, T. H, Williamson, senior assistant lecturer 
in agricultural chemistry at the Edinburgh and East 
of Scotland College of Agriculture, has resigned, on 
appointment as Director of the Chemical Section of 
the Egyptian Ministry of Agriculture at Cairo, in 
succession to Mr. W. S. Gray, who died on Aug. 31. 

An interesting programme of University Extension 
Lectures for the coming session has just been issued 
by the University of London, South Kensington. In 
addition to the courses which will be delivered in 
the City, lectures will be given at about fifty local 
centres in different parts of London and the suburbs, 
covering various periods and aspects of literature, 
geography, painting, music, history, science, architec¬ 
ture, and economics. 

In the Aeronautics Department of the Imperial 
College of Science and Technology are conducted 
regular courses of advanced study in aeronautical 
science lasting one or two years. A syllabus is given- 
in the Department’s pamphlet for the session 1028-2& 
of a one-year course in design and engineering and 
in meteorology, which qualifies for entering upon a 
further course in aeronautical research. The Depart¬ 
ment was established in pursuance of the recommenda¬ 
tion of the Committee on Education and Research 
in Aeronautics, which reported to Parliament in 1919 
that the Imperial College should become the central 
school for advanced study in this subject. It is under 
the direction of Prof. Leonard Bairstow, and is, in 
the main, a school for graduates. Among institution* 
in which provision for undergraduate work in aero¬ 
nautical engineering is made are the PJast London 
College and the Northampton Polytechnic Institute. 
The former offers a three years’ course in aerodynamics 
and aeroplane design for students proposing to take 
the London B.Sc. (Eng.) degree examination. At the 
Polytechnic, aeronautical engineering is one of five 
branches (the others being civil, mechanical, olectrical, 
and electrical communication) in which candidates 
for the College Diploma, with or without the London 
B.Sc. (Eng.) degree, specialise in the third and fourth 
years of their course. 

We have received from the London County Coun¬ 
ci 1 *b Education Offices a handbook for the session 
1928-29, giving particulars of the Council’s admirably 
abundant provision of evening lectures and classes 
for teachers. Tho scheme, which is intended to be 
Helf-supporting by means of small fees, is designed to 
bring London teachers into touch with the latest 
developments in educational methods, and to give 
them opportunities of hearing leading authorities in 
various branches of learning and on current questions 
of importance. That teachers appreciate the provision 
thus made for their intellectual recreation and im¬ 
provement is shown by the fact that last year the 
entries exceeded 14,000. Tho foes average less than 
a shilling a lecture for teachers in London and certain 
other privileged areas. Under the heading of soienoe 
appear notices of courses of lectures by Prof, Winifred 
Chillis on food and health; by Dr. Ralph Williams on 
hygiene for boys’ schools; by Prof. C. A. Edwards, 
Principal of University College, Swansea, on metals 
and their alloys; by Prof. C. R. Darling, on science in 
the home; and several others. The Director of the 
Soienoe Museum will arrange a series of three weekly 
lectures and demonstrations on the Electrical Engin¬ 
eering Collection at the Museum at South Kensington. 
Several scientific sooieties are co-operating by placing 
at the Council’s disposal for distribution to teachers 
a certain number of tickets of admission to their 
ordinary meetings. 
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* "Calendar of Customs and Festivals. 

September 30 . 

Tub Court or Fools. —In the year 1381, at Cleves, 
u oil the Day of St. Cumbert 11 was instituted an 
41 Order of Fools ” of which it was ordained tliat a 
coi^rt lasting seven days should be held at Cl eves in 
each year on the first Sunday after Micliaelmas, the 
time to be passed in conviviality and good fellowship. 
The members were to wear a fool in silver or em¬ 
broidery on their coats under penalty of a fine, suoh 
fines to go to the poor, and amity was to prevail 
among them under pain of expulsion from the Court. 

Another Society of Fools was instituted in Poland, 
also in the fourteenth century, but here the qualifica¬ 
tion was some act or habit of outstanding folly, 
according to the character of which offioe in the 
society was bestowed; for example, a man in¬ 
ordinately fond of dogs was made master of the hunt. 
The society rapidly assumed large proportions, 

October 1 . 

At Kidderminster the inauguration of the annually 
elected magistrates used to take place on the first 
Monday after Michaelmas. The town hall bell gave 
the signal for the * lawless hour, 1 when the people 
assembled in the streets and cabbage stalks and other 
missiles were flung about. At the end of the hour 
"the bailiffs elect and Corporation in their robe® with 
a, band visited the retiring magistrates, and then 
quantities of apples were thrown from the windows 
of their houses. 

October 2 . 

Goose Faib. —Once an annual fair at Nottingham 
for the sal© of geese from the fens of Lincolnshire. 
The Mayor of Nottingham customarily gave a feast 
of roast goose on the last day of his office. The fair 
will be held this -year for the last time. A local 
festival known as ‘ Goose Fair 1 was held at Great 
Crosby, near Liverpool, each year, and coming at the 
end of the harvest served as the harvest home. 

October 6 . 

St. Faith’s Day.—A curious custom forecasting 
marriage is recorded from the north of England. 
Three maidens or widows share equally in the making 
and baking of a cake, each turning it three times in 
the cooking. When done, it is out into throe portions, 
and each divided into nine slices. Each slice must 
be passed through the wedding ring of a woman 
married at least seven years. Each then eats her 
nine slices of cake as she goes to bed, repeating a 
verse. She sleeps with the ring suspended above her 
bed and dreams of her future husband. 

The Mayor of Mylor.— At Penrhyn in Cornwall, 
when the nuts were ripe, a nutting day was held in 
late September or early October. The rabble of the 
town went out to the woods early in the morning 
and gathered nuts, returning with green boughs. In 
the meantime the journeyman tailors repaired to the 
adjacent village of Mylor, where they elected one of 
their number, usually the wittiest, as ' Mayor of 
Mylor,' He was then carried back to Penrhyn in a 
chair shaded with green boughs in a procession headed 
by stout fellows with cudgels, torch bearers, two 
4 town sergeants * in cocked hate and official gowns, 
but bearing cabbages instead of maces, and the 
nutters in the rear. The procession marched to the 
to 'mix hall, where the * mayor * made a burlesque 
Speech outlining his 4 policy.' The day ended with 
fireworks and bonfires on ‘ The Green ’ and 1 Old 
Wall.* There was a popular tradition that a clause 
in the town charter required the mayor of the town 
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to yield up his authority to the 4 Mayor of Mylor * on 
this night, and to allow the use of the official insignia 
of the town sergeants. 

Similar mock mayors wore elected in other parts 
of Cornwall. At St. Gormans on May 28 a mayor 
was elected who was drawn round the boundaries in 
a cart. At Bodmin at the end of Jyly a 1 Mayor of 
Halgaver ’ was elected who dealt minor and 

imaginary offences. 

Harvest. —Although the ‘ com baby ' represents 
the com spirit, that spirit is not necessarily withdrawn 
from the remainder of the crop by its reservation. 
The sacrosanct character of the crop is unimpaired, 
and it is still dangerous to the devotees of the oofn 
god : hence the Harvest Home and the first-fruit 
ceremonial. In the former the agriculturist does not 
merely rejoice at the gathering of the crop ; he enters 
into a solemn communion with the deity by a sacri¬ 
ficial meal of which the substance of the deity is the 
material. The first-fruit ceremonies, in which an 
offering of the crop is made to the deity, remove the 
taboo arising from the sanctity which renders it 
dangerous until that quality has been neutralised. 
The special sanctity of the first fruits is shown by the 
fact that when eaten they must be taken fasting, just 
as the Christian fasts before Communion. 

In Sweden the grain of the last sheaf was baked 
in the form of a little girl, and was then distributed 
to be eaten by every member of the household, while 
at La Palisse in France, a man made of dough was 
carried on the last load and then preserved until the 
close of the vintage, when it was broken up and 
eaten at a feast. In Lithuania, two hundred years 
ago, the new com was eaten at the beginning of 
December at an elaborate ceremonial meal to which 
every kind of crop contributed and of which every 
member of the household partook, while a cook and 
hen of the year were sacrificed as an offering to 4 god ' 
anti ‘ earth.' The first-fruit festival of the Creek 
Indians—the principal festival of their year—involved 
complete provision of new clothes, new utensils and 
furniture, new fire, fasting, purging, purification, and 
an offering of the first fruits to the fire spirit before 
the new crops could be touched. It will fee noted in 
the 4k yam custom " of Ashanti, described in Nature, 
Sept. 1, p. 334, not only were portions of the now yams 
given to the spirits, but the whole country had to be 
purified before the new yams could be eaten (for 
further examples see Frazer, “ Golden Bough, 1 ' 
abridged edition, pp. 479 sqg.). 

As a parallel among primitive peoples to the 
rejoicing and horse-play of the peasant’s harvest 
home may be quoted practices among tho pagan tribes 
of Borneo. The women take cakes of the sticky 
boiled new rice and cover them with soot. These 
they endeavour to imprint on the faces and bodies of 
the men, who endeavour to retaliate. Drinking of 
the liquor made from tho new rice and feasting are 
followed by dancing, in which some of the women dress 
as men carrying pudi pestles. In one dance a woman 
leads holding a dried head, her followers being women 
dressed in war-coats. Another dance represents the 
departure of the spirit, and is a dramatic representa¬ 
tion by three performers of the death of one of them 
who is restored to life by the Water of Life, which is 

K oeed to be brought from the country traversed 
e journey to the land of shades. 

Part of the harvest ceremonial is a form of divina¬ 
tion or good luck ceremony with four water beetles 
whioh are placed in a large gong filled with water. 
From their movements the good or ill success of the 
next year’s crops is foretold. The aid of Laki Ivong 
to bring the soul of the padi to their homes is invoked. 





498 NATURE [8i:FrKMBBB29,1928 


- Societies and Academies. 

Pa&xs. 

Academy of Sciences, Aug. 13.— A. Lacroix : New 
observations on the lavas of the Marquesas and the 
island of Tubuai (Southern Polynesia). Complete 
analyses of 21 specimens are given.— Eugene Slutsky : 
A criterion of the stochastic convergence of ensembles 
of contingent values.— Silvio Minetti : An equality 
in the theory of integral functions.— Henri Muraour : 
The laws of combustion of colloidal powders.— G. 
Valensi : The action of nitrogen on manganese. 
Pyrophoric manganese, obtained by the distillation 

its amalgam, heated in nitrogen under atmospheric 
pressure, absorbs quantities of the gas which are a 
function of the temperature. The experimental re¬ 
sults are given as curves. The true composition of 
the manganese nitride is still unknown, but is cer¬ 
tainly richer in nitrogen than the generally accepted 
Mn a N a .— Eugene : Annealing anomalies after cold 
hardening of copper and brasses.— A. Travers and 
Sehnoutka : The hydrated tricalcium aluminate. The 
existence of this compound has been doubted : by 
using very dilute solutions of potassium aluminate 
and calcium nitrate, fine needles are obtained which 
have the composition Al a O a • 3CaO ■ 21H,0. The pH 
of the solution must be maintained within close limits, 
11*55 and 11-62.— Bourguel and Rambaud : The 
determination of the spatial configuration of two 
cw-tfra^wi-ethylenic isomers. A study of the isomeric 
tetra-methylbutenediols, 

(CH^CfOH) • CH -CH • C(OH)(CH 8 ) 8 . 

The author’s conclusions are opposed to those of 
SaUcind.— Antoine Willemart: Contribution to the 
study of the coloured hydrocarbons of the rubrene 
family.—P. Russo and Mme. L. Russo : First geo¬ 
logical observations on the northern Rif.— A. Magnan 
and A. Sainte-L&gue : The static equilibrium of fishes. 
A fish can remain a long time in the same place, 
apparently immobile. As a result of a kinematograph 
study of a black boss, it is shown that the fins are in 
contmual motion, and the nature of the motion can 
bo determined from the photographs.— K, Toumanofl: 
Concerning aspergillomycosis of bees. The experi¬ 
mental infection of bees by Aspergillus flaws is easily 
realised. Multiplication of the fungus inside the body 
of the insect is rare, at least with the strains em¬ 
ployed in this research. It was proved that the 
sterilised filtrates from cultures of the fungus are 
toxic to bees. 

Aug. 20.— A. Lacroix : New observations on the 
lavas of the Leeward Islands and the Society 
Islands. Complete analyses of fourteen rocks are 
given. — G. Bigourdan : The observatory, instru¬ 
ments, and observations of Delambre at the rue 
Sainte-Avoye.— A. Cotton : The automatic mounting 
of a concave grating by the method of H. C. Richards. 
The author’s communication of Jan, 16 last was anti¬ 
cipated by H. C. Richards in 1012 (Proc. Amer . Phil . 
*SV*c.).— Charles Moureu, Charles Dufraisse, and L£on 
Enderlin : Researches on rubrene. The constitution 
of rubrene. A constitutional formula is proposed for 
rubrene, mainly based on the fact that on oxidation 
with chromic acid, o-dibenzoylbenzene is formed in 
considerable amounts. Willemart has arrived at the 
same formula by another method.— H. Vincent: 
Anticolibacillus serotherapy. The results of its use 
m acute or chronic infections with Bacillus colt. In 
cases of gangrenous appendicitis, complicated with 
perforation, or with local peritonitis, the anticoli- 
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bacillus serum has proved a valuable aid to surgical 
treatment, and has effected rapid arid unexpected 
cures in very grave oases. In suppurating pyelo¬ 
nephritis of coli oacilluB nature (verified in the labora¬ 
tory), the serum has proved very active in cases in 
which the usual treatment lias proved ineffectual. 
Some examples are given in detail.—Krawtchouk : 
The convergence of some methods of the approximate 
integration of differential equations.—N, Stoyko t A 
case of equation of lighting in meridian passage 
observations. The corrections of the clock deter¬ 
mined with the aid of the Bouty meridian telescope 
at the Paris Observatory, have shown a systematic 
deviation which depends on tho lighting of the field 
of the telescope. An equation for correction is worked 
out.—N. Kryloff ; A method for the approximate 
solution of the problems of mathematical physics.— 
Vasilesco Karpen ; New researches on batteries con¬ 
tradicting the second law of thermodynamics. A 
description of experiments with a cell composed of 
graphite, caustic soda solution, platinised platinum. 
From the rate of change of the E.M.F. of this cell 
with temperature, the second law of thermodynamics 
implies a reaction between water freed from air and 
graphite or platinum, Such a reaction appears im¬ 
probable,— G. Vavon and Crajcihovic : The hydro¬ 
genation of nitrobenzene by platinum black. The 
reduction of nitrobenzene by hydrogen in the presence 
of platinum black and benzaldehyde gives JV-phenyl- 
phenylnitrone in quantities which prove that the 
greater part of the nitrobenzene on reduction passes 
through the stage of phenylhydroxyfamine.—Edouard 
Rock : The facies of the Jurassic in western Morocco. 
—E. Roth4, J. Lacoste, and Mile. Y. Dammann : 
Earthquakes in France in 1927. Seventeen well- 
characterised earthquakes were felt in Franco during 
1027, The Central Plateau, Alsace, and the Vosges 
were more stable than during 1926. In the south¬ 
east there was one violent shock, causing damage in 
the Mont Ventoux region, but the seismic activity 
was mainly manifested in Brittany and Normandy. 
—E. A. Martel : The four deepest abysses (natural 

S its) in the world (Italy, 420 to 637 metres). A 
ascription of pits at Monte-Lessini, Montenero, and 
Fiume. The Bertarelli or della Hama abyss has been 
described in an earlier communication.—V. Agafonoff : 
Some red soils of Cochin-China.— Mme. Hufnagel and 
de Nabiaa : Does radium act upon insects in the 
course of their metamorphosis ? Experiments with 
CaUiphora and Hyponomeula showed that exposure 
to the gamma rays of radium was without effect on 
development,—Bdm. Sergent, A. Donation, L. Parrot, 
F. Lestoquard : The biological conflict against bovine 
piroplasmosis due to ThciUria dispar . Bovine theileri- 
osis is a house disease ; the tick which transmits it 
bites the horse ; but this animal is refractory to the 
disease.— C. Levaditt, P, Ldpiene, and Mile. R. Schotn t 
The spiroohaticidal properties of the element vana¬ 
dium. Aatorogenesis round particles of vanadium. 
Elementary vanadium, finely divided, and in suspen¬ 
sion in olive oil, exercises a marked curative action 
in spontaneous spirooheetosis and in experimental 
syphilis. 

Bbtjssxls. 

Royal Academy of Belgium, July 7.—F* Fourmarier t 
The relations of the 4 massif de la Vesdre 1 and the 
synclinorium of Dinant.—E. de Wildeman : Branch¬ 
ing of the oil palm (Elms guincensis). Branching in 
the oil palm is due either to the death of the terminal 
bud or to some disease which prevents its growth.— 
Jean Pelteneer ; Radiation in generalised relativity.— 
F. Dacos: Note on the velocity of the a-particles. 
—AUiaume; The investigation of star streams. 


>, 1028] 


NATURE 


409 


Sydney. 

UnneAn Society of New South Wales, July 25. — 
X# ft* Mai loch i Notes on Australian Diptera (No, 15). 
—Genera and species in the families Sapromyzidw, 
Soiomysidse, Borboridee, Muse idee, Calliphoridae, and 
Taohinidse are dealt with. Two genera, one subgenus, 
and ten species are described as new. (No. 16.) 
Deals with genera and species in the families Ortalidse, 
Ephydridae, DroeophilidsB, Sapromyzid®, Calliphor- 
idie„ and Stratiomyiidae. One genus and nine species 
are described as new.—A. M. Lea : New species of 
Australian Erirhinides (Curoulionid®), The paper 
deals with some small weevils of the subfamily Eri- 
rhinides, of which 42 species are described as new, the 
most interesting of these being the species of Glauco - 
pela which was taken in large numbers from the nest 
of a bird at Ooldea in South Australia.—A. S, Le 
Souef : Notes on four little-known species of kan¬ 
garoos. In the genus Macropus, which embraces the 
kangaroos, there are eight species and eleven more or 
less well-marked subspecies. Owing to lack of material, 
several, of these are little known. The present paper 
gives more definite information about the Black-faced, 
Hagenbeck’s, Bernard's, and the Tasmanian kan¬ 
garoos. 

Royal Society of New South Wales, Aug. 1.—T. H. 
Harrison : Brown rot of fruits and associated diseases 
in Australia (1). History of the disease and deter¬ 
mination of the causal organism. Brown rot of decidu - 
ous fruits was introduced into Australia in the nineties 
of last century, and is now present in most temperate 
fruit-growing regions of the south-eastern fringe of 
Australia, but absent from South Australia and 
Western Australia. Comparative cultural and inocu¬ 
lation experiments, conidial germination, and tax¬ 
onomic features of both conidial and apothecial stages, 
are recorded in detail. It is concluded that Sderotinia 
fructicola (Wint.) Rehm. is the organism responsible 
for brown rot in Australia and New Zealand.— R. H. 
Cambage ; Acacia seedlings (Part 13). The seedlings 
are described of the following ten species of Acacia : 
argentea , camdla, confusa , ericifolia , harpophylla , 
homctiophylla, horrida, linophylla , rnerirUhophoru, and 
mMis&ima. In connexion with the vitality of seeds 
in sea-water, it was mentioned that a seed of A. Far - 
nesitma and one of A. rmlanoxylon had germinated 
after having been immersed continuously in sea-water 
for seven and a half and ten years respectively. 
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Diary of Societies, 

SATURDAY, SanKUBUt 38. 

Hull Amocution or Eitoihbbrs (at Technical College, Hull), at 7.16, 
—J. R. Hutchings: The Brush Idungstrdm Turbine. 

MONDAY t OoTUBtH 1, 

Soonerv or Engineers (at Geological Society), at 6 — Dr. G. E, K. 
Blythe : Pulvorieed Fuel in Theory and Practice. 

Bmtiiu^Mycolouical Society (Annual Meeting) (at Littlehauipton)— 

Monday, Qri, i, at 8.46 p.m—A nnual General Meeting, at tlie Beach 
Hotel. 

Tuesday, 0d, 2 , at 8.46 r.it.—Dame Helen Gwynne - Vaughan : 
Problems of Development in the Fungi (Presidential Address). 

Wednesday, Off. 3, at 8.46 f,m.-A. Smith and W. C. Moore: New 
and Interacting Plant Diseases. 

Thursday, (hi. 4, at 8.46 i\m—C ol. 0, T. Green: Fungi and their 
Haunts. 

Friday, Ocf, 5, at 6.80,— J, Ra ms bottom : Lecture to Littlehampton 
Nature and Arohmology Circle on Fairy Rings. (Open to members of 
the British Myeological Society.)—At 8.46 p.m— Carleton Rea : Com¬ 
ments on the Finds of the Week. 

Soo**rr or Chusioal Industry (London Section) (Jointly with Chemical 
Engineering Group) (at Royal Society of Arts).—W. J. A. Butterfield : 
Road Surfacing Materials 

TUESDAY , OcroHKn 2. 

Institution OF Automobile Emoinkem (at Royal Automobile Club), at 
Address) Ut>un * fleld : Til8 Integrity of the Technical Man (Preeidentlal 


FRIDA, Y t October 8. ^ ■. 

Junior I ne t i t gn aw or BvatraERB, at 7-80—A. J. fittmpeon: Interest- 
Ing Detoils of Swiee Alpine Railways. 

Society or Obemioal Industry (Chemical Engineering Group) fjotetiy 
with Society of Chemical industry—London Section) (at Royal Society 
of Arts)—F. H. Rogers: Factory Floors. 

SATURDAY, October 6. 

Institution or Municipal and County Engineers (North-Western 
District Meeting) (at Town Hall, Stockport), at 11 a.m. 


SUBUC UCCTUIMM. 

MONDAY. Ootobsr 1. 

Gbmham Colleoi (Basinghall Street), at 0 —G. C. Robson: The Maturfe 
and Origin of Life. 

SATURDAY, October 6. 

Houumav Musbuh (Forest Hill), at 8.80—J. R, Ogden: The Reosnt 
Discoveries at Ur of the Chaldees. 

SATURDAY, October 18. 

Horhimah Museum (Forest Hill) at 8.80. — Prof. J. R, Ainsworth 
Davis : The Animal Conquest of the Sea. 


CONGRESSES. 

September 24-Octobbr 6. 

Woblo Power Conference—Fuel Conference (at Imperial Institute). 
(For Programme see Nature, Sept 22.) 

September 28 and 20. 

Faraday Bocrmr (in Physical Chemistry Laboratory, University of 
Cambridge) —General Discussion on Homogeneous Catalysis. 

Friday, B*pt. 28, from 2.B0-4.8O and 5-7.15— 

Prof, T. M. Lowry j Introductory Paper. Some Problems in Homo¬ 
geneous Catalysts. 

Dart I. General Relation*. 

O. N. Hlnshelwood: Homogeneous Catalysis, 

C. H. Gibson and C. N. Hlnshelwood: The Influence of Nitrogen 
Peroxide on the Union of Hydrogen and Oxygen. A Problem of 
4 Trace Catalysis.' 

H. Moureu: Catalytic Phenomena In the Tautomerism of certain 
a-Dlketones. 

Dr. E. K. Rldeal: Negative Catalysis. 

N. B. Dltar: (a) Ionisation In Chemical Change; (6) Negative 
Catalysis in Blow and Induoed Oxidations. 

F. Gill, H. W. J, Mardles, and H. C. Tett: Phosphorescence and 
Autocatalvsis during Slow Combustion. 

H. Baeokstroem : Negative Catalysis. 

Part II. InUmudiat* Addition-Compound* and Chain Reaction*. 

' J. Kendall and Lilian E. Harrison: Compound Formation in Ester- 
Water Byslema. 

J. A. Christiansen; Report on the Theory of Chain Reactions. 

M. Polanyi: Bromine Inhibition of Chain Reactions. 

J. Bdeseken: The Theory of Molecular Dislocation Applied to 
Homogeneous Catalysis. 

£aftmtay t Sept. 20,10 a.m.-I p.m. and 2.80-4 r.u. 

Part III. Neutral Salt and Activity Effect*. 

J. N. BrOnsted : The Theory of Add and Baslo Catalysis. 

Dr. H. M. Dawson: Catalytic Effect* of Acids and Bases and the 
Influence of Inert Salts. 

H. von Euler: Compounds between Catalysts and Substrates and 
their Reactivity. 

H. Goldschmidt: On the Catalytic Activity of Hydrogen Ions in 
Ethyl Alcohol. , 

H. S. Horned and G. Ikerlbf: Investigations of Salt Action In 
Homogeneous Catalysis. 

F. 0. Rios and J. J. Sullivan; Keto-Bnol Isomerism and the 
Mechanism of Homogeneous Reactions. , 

K. G. Soper; The Activity Theory of Reaction Velocity. The Hats 
or Interaction of a GhloroaxnUe and Hydrobromie Add. 

OCTOBER 1-8. 

International Fhderatiqn or Intellectual Unions (at Prague). 

Oct. 1. 

C. P. Blacker; The Modern Conception of the World—F, Dessaner: 
Der Getet der Hrflndung. 

Oct. 2. 

H. de Men : Le r61e de la technique dans Is domain* social— 
A Fontaine: l* transformation d'Etat sous rinfluencs de la technique. 


WEDNESDAY, October 8. 

Pharmaceutical Society, at 8—R U. Bennett: Inaugural Sessional 
Address and Presentation of the Pereira Medal. 

°r fj* 1 " Analysts and other Analytical Gauisre 
tot Chamfcal Society), at 8—Dr. G. W. Monler-Williams: Polartmetrie 
Determination of Sucrose in Milk and Sucrose Mixtures. ~T. 

: The Analysis of Sugar Degradstion Products by Selective 
Fermentation—Dr. W. R. Bchoeilarand E. F. Waterhouse; Inveatiga* 
Uons into fcfie Analytical Chemistry of Tantalum, Niobium, and their 

FimaniumM*' X, AL M * thod for the Separation of 

Eiroouium and Hafnium from Tantalum and Niobium. 
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Ocf. 8. 

Jeanneret-Le Corbusier: Lee formes nouveils* de Tart probique— 
0. G. Jung: Dae Seelsnproblem dss modernsn Mensohen. 

October *-n, 

French Oonorbbb or Legal Medicine (at Paris)—Pro! Balthasar: 
Expert Evidence in Social Questions—MM. Charbonnel eud Masto: 
Industrial Accidents, Comparative Results of External Methods and 
Osteosynthesis In the Treatment of Fractures of the Leg—M, Duvdr i 
Professional Intoxication by Hydrocarbides. —M. TOb 0 ttvg"]H*t*o: 
Antl-sodal Rsactions in Epidemic BceephaBtts. 
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SATURDAY, OCTOBER 6 , 1928 . 


CONTENTS. 

Life «nd Death ....... 

Letters to the Editor : 
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Life and Death. 

M AN must have speculated on the meaning and 
source of life ever since a race of beings 
arose on this planet endowed with the power of 
reasoning, the particular form taken 4>y his specu¬ 
lations depending on the stage of civilisation and 
culture reached. At all times there have been 
those—fewer now than even a century ago—who 
drew a sharp line of distinction between the living 
and the non-living, between the inorganic and the 
organic world ; but the advance of scientific know¬ 
ledge has slowly broken down the barriers between 
the animate and the inanimate, first when it was 
discovered that organic substances, previously 
supposed peculiar to tho tissues of living beings, 
could be prepared in the test-tube in exactly 
similar maimer to inorganic compounds, until 
nowadays many confidently assert that the pheno¬ 
mena of life will be explicable in the terms of the 
more exact sciences. Others, more cautious per¬ 
haps, consider that though it may be possible to 
desoribe these phenomena in the terms used in 
mathematics, physics, or chemistry, yet such de¬ 
scription will still not provide us with a final and 
complete explanation. 

That the laws which govern the phenomena of 
life are undiseoverable, that the basis of life is some 
vital principle, the nature of which can never be 
known, is a position which few would hold to-day, 
leading as it does to a paralysis of the power of 
investigation, and refuted, as it is, by our rapidly 
increasing knowledge of these very phenomena. 
The fundamental distinction between the living 
and the non-living is that whilst it is possible to 
isolate the phenomena of the inorganic world, it 
is impossible to consider a living organism apart 
from its environment; it is, in fact, its reactions 
and adaptations to changes in its surroundings 
which distinguish tho living from the inanimate 
and form the basis of the science of biology. 

What light, then, do the recent advances in 
chemistry and physics throw on the phenomena 
of life ? And how far are the laws of these sciences 
applicable to the reactions of living beings ? To 
a consideration of these questions Prof. Donnan 
applied himself in his recent evening discourse 
to the British Association at Glasgow. The in¬ 
vestigations of physiologists early showed that 
organisms obey the laws of the conservation of 
matter and of energy. The energy for the heat 
produced and the work performed by a living being 
is derived from the energy value of the food con¬ 
sumed, by its oxidation in the presence of the 
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oxygen taken in during respiration, and it is easy 
to construct a balance sheet of the incoming and 
outgoing energy and show that there is no credit 
or debit balance. Again, plants and animals con¬ 
form also to the second law of thermodynamics, 
so far as is known at present; it is the free or avail¬ 
able energy of their environment which is the sole 
source of their life and activity, and the origin of 
this available energy is the radiation from the sun. 
If this radiation were in thermal equilibrium with 
the average temperature of the earth’s crust, 
practically all life as we know it would cease, since 
the green plant would be unable to assimilate 
carbon dioxide and water by the absorption of free 
energy by means of its contained chlorophyll, and 
the synthesis to sugar and starch wotild fail to 
occur. This synthesis represents an increase in 
free energy, since starch will produce energy on 
oxidation, and would be impossible unless there 
were at the same time a compensating degradation 
of energy. 

All living things live and act by utilising the free 
energy of their environment; the living cell, in fact, 
acts as an energy transformer. Thus some nitri¬ 
fying bacteria oxidise ammonia to nitrous or nitric 
acid and so obtain the necessary energy to build up 
carbonic acid to sugar or protein ; other microbes 
utilise the free energy of sulphuretted hydrogen 
and oxygen. Up to the present, all the energy 
transformations of the living cell so far investigated 
have been found to obey the second law of thermo¬ 
dynamics, so that all activity depends on the nature 
and amount of the free energy in the immediate 
environment, and this applies both to the organism 
os a whole as well as to its individual cells. If the 
blood-flow to the brain is stopped, the nerve cells 
soon cease to function and consciousness is lost; 
if the entry of oxygen into the lungs is prevented, 
all the cells of the body sooner or later cease to live. 

In the investigation of living phenomena, it is 
essential to reduce the. problems to their simplest 
terms and study each under controlled conditions ; 
but it must not be forgotten that every action of a 
cell within the body has its repercussions upon the 
action of some other cell or cells, so that, having 
studied a series of isolated phenomena, it is neces¬ 
sary to find the influence each exerts upon the 
others, to synthesise the parts again into the whole, 
It is by the application of the laws and facts of 
physics and chemistry to the elementary phenomena 
that we are gradually arriving at an understanding 
of the whole. Whether these laws will suffice to 
describe all the phenomena or whether a new form 
of energy will be discovered, none can say. 
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Among living phenomena recently analysed, 
those of muscular contraction and the equilibrium 
between the red blood cells and the plasma are 
especially noteworthy. The energy of work is 
obtained from the rapid exothermic conversion of 
glycogen into lactic acid ; when the contraction is 
over, the glycogen, the muscle’s store of free energy, 
is replaced by the reconversion of the major part 
of the lactic acid into the polysaccharide, the neces¬ 
sary energy being obtained from the oxidation of 
the remainder. A balance sheet of the energy 
changes can be constructed, and it iB found that the 
whole prooess obeys the known laws of physics and 
chemistry ; that the heat given out or energy 
absorbed is the same as in the corresponding 
changes carried out in the test-tube; that there is 
no loss or gain of total energy. The equilibrium 
between the red blood cells and the plasma illus¬ 
trates how one change in a system may set in 
motion a whole Beries of changes designed to com¬ 
pensate for the first and bring the system back 
again to its unstable equilibrium ; the whole series 
of changes can be written in a set of precise mathe¬ 
matical equations ; the effects of & given change 
can be calculated and, when examined experi¬ 
mentally, found to agree with those predicted. 
Thus each event depends on some preceding event, 
and the whole series follows exact laws ; so far, no 
phenomena have been found to follow the laws of 
probability, though this is not to say that such may 
not be discovered in the future ; but at present 
each event follows inexorably in the footsteps of 
those preceding and depends upon and is con¬ 
ditioned by them. 

There is, however, always the possibility that 
events occurring in communities of cells such as 
compose one of the higher organisms, may not be 
really analogous to those taking place within a 
single oell, or that the laws governing the pheno¬ 
mena of the large molecules of which the cell 
protoplasm is composed may not apply to the be¬ 
haviour of simple molecules, or atoms, or electrons. 
Sometimes it has appeared as though the move¬ 
ments of the latter might be due to ohanoe rather 
than to some preceding event occurring in the 
neighbourhood; but even in the case of suob pheno¬ 
mena it is sometimes possible, by application of the 
laws of chance, to predict the probability, or other¬ 
wise, of some future occurrence. It must also always 
be remembered that what appears to us a chance 
event may in fact be the sequence of some one pre¬ 
ceding, although owing to our ignorance of the 
phenomena and our inability to repeat the requited 
conditions, appearing to be quite unrelated. 
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The* chief distinction between the inorganic 
world and life is that in living organisms structure 
depends on function, and that whereas the structure 
of the inorganic world may be looked upon as static, 
the structure of a living cell is dynamic. The cell 
oonsists of protoplasm surrounded by a membrane 
and containing a nucleus: the protoplasmic 
system of the oell body and nucleus exists in what 
is known as the colloidal state. Protoplasm has 
as the basis of its composition protein compounds ; 
but fat-like substances, carbohydrates, salts, and 
water are also present in the ceil. Each living cell 
acts as an energy transformer ; on death it ceases 
to take up oxygen and other substanoes from the 
surrounding medium and to give out energy in one 
of its various forms. But at the same time it does 
not simply remain, so to speak, in statu quo , like a 
run-down machine; it disintegrates. In other 
words, its very structure depends on its being alive, 
and at the moment of death, this structure begins 
to fall to pieces ; in fact, the cell is destroyed by 
certain enzymes present in it, which, at death, 
attack its structure and destroy it. 

The reason why these enzymes do not break down 
the living cell must be because it is alive, and the 
solution of this problem would go far towards 
solving the mystery of life itself. It appears that 
the structure of the cell is chemico-dynamie, and 
depends on the supply of oxygen for its preserva¬ 
tion. Thus the machine of a cell is totally unlike 
an inorganic machine, which is not destroyed, but 
simply fails to run, when the supply of fuel gives 
out. The equilibrium between the cell and its 
surroundings is thus not static but dynamic ; death 
leads to an irreversible breakdown of structure and 
the final production of a static equilibrium. In 
this dynamic equilibrium lies the power of the coll 
to react and adapt itseLf to changes in its environ¬ 
ment. 

At the moment, such investigations throw little 
light on the origin of life upon this planet, but they 
do suggest that further research may bring us 
nearer to a solution of this problem. Astronomy 
teaches that the earth, thrown off like the other 
planets of our solar system from the sun under the 
gravitational pull of a passing star, and held by the 
sun’s attraction in a revolving orbit, cooled down 
and finally acquired a solid crust, probably at least 
a thousand million years ago. Since then the water 
vapour in its atmosphere condensed to form seas 
and lakes and rivers, and living beings, plant and 
animal, appeared. Did spores of life, scattered 
through the universe, reach this planet accidentally, 
or did life arise from inorganic matter already 
No. 8075, Vol. 122] 


present on the earth’s surface ? The theory of 
* Panspermia,’ besides having to surmount many 
apparently insuperable obstacles, shuts the doors 
to all investigation of life’s origin ; on the other 
hand, if life arose upon the earth, it is permissible 
to speculate upon the conditions necessary for its 
appearance and upon the form or forms it first 
assumed. 

From the fact that the nature and amounts of 
the inorganic salts in the tissue fluids reflect almost 
certainly the composition of the oceans a hundred 
million years ago, it appears justifiable to assume 
that life arose in the waters of this period of the 
earth’s history. It is probable that the atmosphere 
at this time contained carbon dioxide and ammonia 
or sulphuretted hydrogen, so that certain bacteria 
could have flourished as they do to-day. But whence 
came the organic matter, the protoplasm, of their 
oell bodies 1 Now it has been shown that in the 
presence of light, moisture, and carbon dioxide, 
formaldehyde and sugar can be produced at the 
surface of certain inorganic compounds, such as 
nickel carbonate, so that it is easy to imagine how 
certain organic substances might have been pro¬ 
duced from inorganic ; and similar syntheses of 
other organic compounds may be found in the 
future when science discovers the necessary con¬ 
ditions. A further obstacle, however, now re¬ 
quires surmounting : the protein components of 
the protoplasmic system are optically active, and 
so far no asymmetric synthesis has been carried 
out in the laboratory, starting from symmetrical, 
optically inactive substances. Even when this 
difficulty is surmounted, as no doubt it will be in 
the future, the conditions necessary for the pro¬ 
duction of the complicated structure of the dynamic 
living protoplasm will have to be obtained. 

It is always possible that the origin of life was 
an exceedingly rare fluctuation from the average 
of happenings in which organic material arose from 
inorganic, or structured organic from the structure¬ 
less. The minute organisms of the filter-passing 
viruses are of the same order of size as many non¬ 
living colloidal particles, so that on the score of 
size there is no insuperable difficulty in the way of 
postulating some such origin for living beings. By 
patient investigation man will delve deeper and 
deeper into the heart of the mystery of life, possibly 
forging new tools of technique and reasoning in the 
process, but whether he will obtain such control 
of the conditions as to be able to see life arise from 
the non-living, or whether even it is possible to 
attain the necessary conditions in the world as we 
know it to-day, must be left to the future to decide. 
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Letters to the Editor. 

[The Editor docs not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonynvms communications .] 

An Attempt to Accelerate the Rate of Radioactive 
Transformation. 

Danysz and Wertenstein showed in 1915 {Comptes 
rendus f 101, 784; 1915) that when uranium oxide 
is bombarded by the a-rays of radium, not one in 
five million a-partioloH is effective in changing an 
atom of V into an atom of UXj. If we consider that 
with a layer of uranium containing 1 mgm. per cm. 2 
one a-particle in 20,000 penetrates to a distance less 
than 6* 10 19 cm. from the nucleus, and that the 
emission of an a-particle from uranium seems to 
start at a distance greater than 5 x 10~ ia cm., it is 
surprising that the unstable radioactive atom shows 
itself so stable. 

According to a theory put forward by Sir Kmest 
Rutherford {Phil. Mag., Sept. 1927) the a-particles 
circulate round the nuclous as neutralised satellites. 
If external action brings about an a-transformation, 
this action must lead to tho artificial break up of an 
a-satollite. Such a break up must take place in a 
spontaneous a-disintegration, but while in this case 
the two electrons go to the nucleus, tho violent 
commotion in the artificial disintegration may lead 
to the escape of the electrons. If this really happens, 
a favourable collision of an a-particle with a radio¬ 
active nuclous may result in a triple (one + two ft) 
transformation. This assumption would explain 
the negative results of the former work, for in the 
case of uranium bombarded with a-rays, a favourable 
encounter would result in the formation of an atom 
of U II and not of UX,, as was previously assumed. 
On account of the long period of U fl the effect 
could not be detected unless there were an abundant 
formation of atoms. 

In the case of thorium, however, the product 
formed after one a- and two p-transformations would 
be radiothorium with a period of only 2*02 years, and 
calculation shows that the limit of sensitivity in 
detecting tho change Th-RaTh is about tho same as 
for U-UX r 

Wo therefore repeated Danysz and Wertenstein’s 
experiment, substituting thorium for uranium, and 
we tried to detect changes in a-ray, and not p-ray, 
activity. We prepared three sources, each containing 
about 1 mgm. ThO# in a uniform layer 3 mm. x 7 mm. 
Such a layer is equivalent in absorption of a-rays to 
about 1 cm. air. The sources were covered with thin 
aluminium loaf to avoid loss of activity by escape of 
emanation, an effect which was, however, found to 
be negligible. Their a-ray activity was tested in 
a differential a-ray ionisation chamber connected 
with a Wilson electroscope. A difference of activity 
corresponding to 1/10 mgm. ThO s could easily be meas¬ 
ured. One of the sources was used as a standard, 
the others were exposed for six days to the a-rays of 
radon. They were placed one on either side of a thin- 
walled glass tube (equivalent stopping power 1*5 cm.), 
containing initially 28 millicurie of radon. Each 
source received nearly half the total a-emission. 
After six days the sources were each compared with 
the standard. Within 2 per cent no ohange in 
activity could be detected. 

The number of a-particles from radon and pro¬ 
ducts which fell on eaoh source during the time was 
2*2 x 1(P 4 . 1 mgm. thorium with its products gives 
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27 a-partieles per second, and 1/20 of this could be 
detected, so that if any radiothorium were produced 
by the bombardment, it gave less than 1*36 a-partioles 
per second. For radiothorium, the disintegration 

1 

constant X = g^V^o 7 seo *~ l » then follow five 

a-ray products of short life, so that the number of 
atoms of radiothorium corresponding to 1*36 a-par- 
1*35 

tides per second is ~g— x 9*2 x 10 7 i=2*5 x 10 7 . 

It appears that the upper limit of tho probability 
of an a-ray collision producing an explosion of this 
. , . 2*5 x 10 7 , 

type in the a-satellite is ^“ioSi » ‘ 08S than one in 

eight million. H. Herszjtnkjel. 

L. WlSRTENSTEIN. 
Radiological Laboratory, Warsaw, 


The Recognition of a New Category of Structures 
in Spermatogenesis. 

•In connexion with somo work which Dr. Sylvia 
Wigoder and I are carrying out, it became necessary 
to re-examine the spermatogenesis of Cama . By chilling 
the Da Fano fluid (5° C.) it was possible to get extremely 
good and unshrunken preparations. These revealed a 
remarkable argentophile band on the ripe sperms (Fig. 
1, PNB), which was easily traced baok into the sper- 
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matid (Fig. 2, No. 13, PNG) in the form of a group of 
granules, which constituted in the later spermatid 
(Fig. 2, No. 14) a sort of coalescing network embrac¬ 
ing the hinder part of the nucleus. This reminded me 
of similar structures already described in Saccocirrus 
( Q.J.M.S ., 1922, and Fig. 2, Nos. 1 and 2, PNB) and in 
a number of pulmonate mollusoa (ibid., 1919, and Fig. 
2, Nos. 3 and 4, PNG, post-nuclear granules). 

The finding of such undoubtedly homologous struc¬ 
tures in an annelid, molluscs, and a mammal, made.it 
likely that the post-nuclear system was universal in 
flagellate spermatogenesis, ana the papers of Bowen 
have been consulted. It is impossible here to enter 
into all the work of Bowen, but in the pentatomid, 
Murgantia (Fig. 2, Nos, 6 and 0, PNB), Bowen has 
given a practically correct account of the post-nuclear 
system (his * pseudo-blepharoplast ’). In probably a 
number of cases Bowen has mistaken the poet-nuclear 
body for a centrosome or middle-piece. In the 
urodele (Fig. 2, Nos. 7, 8, and 9), for example, it seems 
likely that the * middle-piece' of Meves and Bowen 
(PNG) is the post-nuclear apparatus. In Oncindefa, 
the post-nuclear band, Bowen’s obromatmic ‘chromatic 
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plate/ is very clear (Fig. 2, No. 10). The most in¬ 
teresting case among Bowen’s forms is Lepisma (Fig. 2, 
Nos. 11 and 12). In the stage of Fig. 2, No. 12, 
Bowen calls the aorosome (A) a ‘ oentrosome,’ and the 
post-nuclear body (PNG) the * aorosome,’ and on the 
strength of this error refers to the Lepisma sperm as 
an ‘atypical flagellate type* (Jour. Morph., 1924; 
Anat. Record, 1925). No other sperm is known which 
has a oentrosome at its tip, and I am quite certain that 



Bowen is wrong in his interpretation. In fact, ex¬ 
amination of Bowen’s figs. 92-118 of his paper in the 
Journal of Morphology , will show that the Lepisma 
spermatid is not abnormal. 

Summarising these results, it may be stated that the 
nucleus of the ripe flagellate spermatozoon is attached 
to the oentrosome and middle-piece by a special 
Structure which I call the poet-nuclear body. This 
often forms a flattened cup, in which the hinderpart 
of the nucleus fits, as in mammals like Cavia. Post- 
nuclear bodies are known in annelids, molluscs, insects, 
amphibians, and mammals, and have been consistently 
oonfused with oentrosome or middle-piece by various 
oytologists, and even with the aorosome, as in Lepisma 
(Bowei i). J. BbontIS Gatenby. 

Trinity College, Dublin, 

Sept, 10. 


Interpretation of the Atmospheric Oxygen Bands; 

; Electronic Levels of the Oxygen Molecule. 

kocrwn spectrum of the neutral oxygen molecule 
Of two well-known band systems, both of 
hi eb»or|iti©n v and arise from the normal 
$ue of thesei^tems, knomrn 
kxm*An emission as 



the Bunge bands), lies in the ultra-violet near \1800, 
and corresponds to a very intense absorption. The 
other, known as the atmospheric absorption bands, 
lies at the long wave-length end of the visible solar 
spectrum ; it is only moderately absorbed in the 
whole thickness of the earth’s atmosphere, and this 
very weak absorption shows that the upper electronic 
state of these bands must be classed as a *metestable 
level. 

As I have pointed out elsewhere (Phys. Rev. t 32, 
213 ; 1928), the Schumann-Runge bands almost 

certainly corresjwnd to a 9 8 —>-•£’ transition. The 
structure of the atmospheric bands has been studied 
by many investigators, but no satisfactory interpreta¬ 
tion of the observed structure has been given. In a 
forthcoming paper in the Physical Review I shall, 
however, show that the structure, with the exception 
of certain exceedingly weak series { A' band), can be 
completely explained if the upper electron level is a 
*8 level. 

In a recent paper ( l.c .) I have made tentative 
assignments of electron configurations for a mimbar 
of diatomic molecules. For the *8 normal state of 
the oxygen molecule the configuration assigned is 
(1 #') 9 (2*’) a (2s*)* ( 3a ’)» (2 p >)* ( 3s') 8 ( 3«*) 2 ; the mean¬ 
ing of the symbols is explained in the article cited. 
As is shown there, this same configuration should also 
give rise to a l S and a l D state. 

These three states z 8, 1 D, l 8 may be compared with 
the three states z P t l D , and *8 expected for a carbon 
atom with the configuration (l*) 3 (2s) 2 (2p) a , or an 
oxygen atom (l«) a (2 s) 2 (2p) 4 . The analogy is, how¬ 
ever, by no means bo close as the symbols suggest, 
since, for the atom, 8, P> D refer to the quantum 
number l , but for the molecule, to <r,. Nevertheless 
it probably holds for the following points : (1) one 
expects the molecular levels z 8 f 1 i), l 8 to lie in an 
energy range of a few volts, the energy increasing in 
the order given, as for the atomic levels a P, X D, l 8 ; 
(2) the two upper levels l D and x 8 of the molecule 
should be metastable like the analogous levols of the 
atom, and for similar reasons. 

It now seems reasonable to identify the upper, l 8, 
level of the atmospheric oxygen bands, lying at 1-02 
volts above the *S normal level, with the predicted l 8 
level. The exceedingly low absorption coefficient for 
the transition 8 8 ——much lower than can be 
completely accounted for by the fact that this is an 
inter-system transition—is in agreement with the 
expected metastability of the x 8 level. Also the 
interval between the z 8 and levels is of about the 
expected magnitude. 

If the above explanation is correct, we may expect 
to find a l D level of O a between the *S and x 8 levels, 
and may perhaps be able to find a new system of 
atmospheric absorption bands in the infra-red corre¬ 
sponding to the transition 9 S —>■* D . 

R. S. Muixikkn. 

Washington Square College, 

New York University. 


The Dissociation Energy of Nitrogen. 

In a recent very interesting letter to Nature (Sept. 
1, p. 313) K. Gaviola reports the occurrence of the 
NH-band X3360-70, using Wood’s arrangement for the 
optical excitation of mercury vapour, when nitrogen 
and hydrogen are admitted. From the fact that the 
intensity of the band is proportional to the square of 
,, the intensity of the exciting light, Gaviola concludes 
that the atomic nitrogen is formed by three-body col¬ 
lisions of N a -molecules with two excited mercury atoms* 
It follows that the dissociation energy of nitrogen is 
lew than volts, whereas Sponer (Zeits. f. Phys., 

JhS : ;v v : * ■- ol 
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84 , 622 ; 1926), according to her interpretation of the 
nitrogen afterglow, has calculated the value 11*4 volts. 
Moreover, the latter value is confirmed by a rough 
extrapolation of the curve for the frequency of vibra¬ 
tion in the normal state of the nitrogen molecule (of. H. 
Sponer, Zeiis ,j. Phys., 41 , 611 ; 1927), 

In this connexion it is perhaps interesting to note 
that a dissociation energy in accordance with Gaviola’s 
experiments results also from the following considera¬ 
tions : in a recent paper “ On the structure of the 
negative nitrogen bands ” (Ann. d. Pkys., 86 , 189 ; 
1928), I was able to extend thiB band system consider¬ 
ably ; in consequence of which it was possible to ex¬ 
trapolate the curve of the vibration frequency much 
more accurately than was possible before. The value 
for tho heat of dissociation from the normal state of the 
molecular ion which results aocording to the method of 
Birge and Sponer (cf. Phys. Rev., 28, 259 ; 1026) is the 
same as that derived by Birge and Sponer themselves, 
namely, 9*1 volts. The value for tho dissociation 
energy from the excited state, however, is found to be 
3*7 volts. This, added to the electronic excitation 
energy of the excited state (3*2 volts), gives 6*9 volts. 
It is very remarkable that, this value is definitely less 
than tho former (of., l.c. ). Therefore it is necessary to 
suppose that the result of a dissociation in the elec¬ 
tronic excited state is a normal atom and a normal 
atomic ion. If, now, aocording to the formula 

Im + D'»D + /„ 

where now I)'® 6*9, I m = 16*7, I a — 14*5 (cf. Birge and 
Sponer, Lc.), the dissociation energy of the normal 
molecule is calculated, there results 9*1 volts, whereas 
with 9*1 volts as dissociation energy of the molecular 
ion (D'= 7) the value H*3 volts which Birge and 
Sponer have adopted is obtained for D . Tho former 
value is quite in accord with Gaviola’s observations. 
Moreover, this value also follows from experimental 
facts unless it is supposed that the w-curves, a con¬ 
siderable part of which are now known, show an ano¬ 
malous behaviour beyond the observed part. 

If it should prove true, as is made very probable by 
the above, that the dissociation energy of the neutral 
nitrogen moleoule is about 9 volts, the interpretation 
of the afterglow by Sponer should of course be altered, 
perhaps in the way proposed in a recent letter to 
Nature (June 9, p. 906) by J. Kaplan and G. Cario. 
In any case, nitrogen atoms play a predominating part 
in the production of the afterglow, as I have shown in a 
recent paper (Zetis. f. Phys., 49 , 612 ; 1928). 

Gerhard Herzberg, 

Physikalisches Institut 
der Technischen Hoehschule, 

Darmstadt, Germany. 


The Raman Effect In Highly Viscous Liquids. 

In his address describing the fundamental discovery 
of a new type of secondary radiation {Indian Journal 
of Physics, Mar. 31, 1928), Prof. Raman emphasised 
that the change of wave-length in light-scattering is 
observed not only in the oases of vapours and liquids, 
but also in crystals and amorphous solids ; a block of 
ice, for example, sho\Hng the shifted lines in the 
scattered spectrum in approximately the same posi¬ 
tions as liquid water. Glasses, on the other hand, 
show broad bands and not sharp lines. With the 
view of elucidating the influence of the state of mole¬ 
cular aggregation on the Raman effect, I have made 
a series of observations of the scattering of the light 
of the mercury arc in pure dry glycerine at various 
temperatures, and in glycerine-water mixtures of 
various strengths. 

The results are extremely interesting. The ooa- 

No. 307S, Vol. 122] ^ 


tinuous spectrum which accompanies the sharp lines 
produced by scattering even in such mobile liquids as 
benzene (Raman, Nature, April 21) is extremely 
prominent in glycerine. Fig. 1 shows the effect with 
the 4358*3 A. group as the exciting radiation, a number 
of more or less diffuse lines or bands being seen over¬ 
laid by a strong continuous spectrum. When the 
glycerine is heated to 120° 0., the continuous spectrum 
becomes weak, while the new lines and bands remain 
practically unaffected, and the original mercury lines 



actually brighten up. When pure glyoerine is diluted 
with water, the intensity of the continuous spectrum 
also falls off rapidly. The spectrograms in Fig. 2 were 
obtained with 100, 80, and 48 per cent glycerine 
respectively, and show the progressive weakening in 
spite of the exposures having been increased with 
increasing dilution, so as to make the results compar¬ 
able. 

These results indicate that the transformation of 
the monochromatic inoident radiation into general or 
white radiation is closely connected with the special 
state of molecular aggregation which gives rise to a 
high viscosity, 

S. Venkatkswaran, 

Government Test House, 

AUpur, Caloutta, 

Aug. 8. 


Wave-length Shifts in Scattered Light. 

It seems still uncertain that the modified lines 
observed by Prof. C. V. Raman in the light scattered 
by liquids are of the incoherent type of radiation. 

Raman has observed that when the ordinary 
scattering of carbon dioxide brightened up as a cloud 
was formed near the critical state, the modified 
scattering increased in intensity also. This appears 
to indicate coherence in the modified radiation. 

1 have recently photographed the spectrum of the 
light scattered by a mixture of phenol and water just 
above the critical solution temperature and illumin¬ 
ated by a glass mercury lamp. The ordinary scatter¬ 
ing here is very intense, so that the mercury lines in 
the scattered spectrum are very black and very much 
widened out by over-exposure; yet no trace of the 
modified lines appears. With benzene, on the other 
hand, I have found the modified lines showing clearly 
on a plate much leas exposed for the ordinary 
lines. 

It seems, then, that in the case of the phenol-water 
mixture, the intensity of the modified scattering does 
not increase with that of the ordinary scattering 
as the critical state is approached. This would be 
true if the modified scattering were incoherent as 
anticipated by the theory of Kramers and Heisen¬ 
berg. , . '’lyr; 

The failure of Lord Rayleigh and Cabanhes to 
discover the modified lines in their oarefuTetudycf 
gases seams to suggest that ha the scatter 
of gases the modified Has* at* 
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than in those of liquids. This also would be the ease 
on the assumption of incoherence. 

A further observation may be of interest. Raman 
remarks on the peculiar polarised ‘ fluorescence * of 
glycerine. Prof. J. C. McLennan has very kindly 
placed at my disposal a large Hilger spectrograph for 
the study of the light scattered by glycerine. The 
mercury lines comprising the ordinary scattering 
show very clearly in the region studied (from about 
3200 A. to 5800 A. on a nine-inch plate), but no 
modified lines appear. Instead, there extends across 
the whole region photographed a single fluorescent 
band which is quite continuous even at the consider¬ 
able dispersion afforded by this instrument. This 
4 fluoreeocnt ’ band is partially polarised. 

Baman has found similar though mu oh narrower 
bands in the scattered spectrum of water and of 
methyl alcohol. The presence of such a very wide 
band in the spectrum of glycerine lends support to 
the inference that the broadening out of the modified 
lines to bands is associated with the presence of the 
(OH) group in the formula. 

W, H. Martin. 

Chemical Laboratory, 

University of Toronto, 

Aug 20. 


Range of Audibility of Gunfire. 

At a time when considerable attention is being 
given to 4 abnormal ’ propagation of sound, cases of 
exceptionally long range * normal * propagation may 
be of interest. 

On July 4, at about 1.23 p.m., a sound like distant 
gunfire, accompanied bv a feeblo rattle of windows, was 
heard at my house in Hythe, and I found on telephon¬ 
ing Dr. Tucker (who is warned by Dr. Whipple about 
firing practice at the Isle of Grain) that he had received 
a telegram announcing firing at this time. On tuning 
in my wireless set to 5XX, the signals broadcast by the 
B.B.C. giving the instant of firing were picked up, and 
the intervals between firing and the arrival of the sound 
were timed by my watch for eight rounds. The wire¬ 
less signals ceased at about 2.0 p.m. but the gun was 
heard for at least half an hour longer, at roughly four- 
minute intervals. 

The time of travel of the sound was 2 min. 33 sec. for 
two rounds, which were both described at the time as 
heard very feebly but distinctly indoors ; 2 min. 34 
sec. for five rounds, whioh were variously described as 
4 scarcely audible 1 to * quite loud, shaking window,* 
and 2 min. 35 sec, for one round which was heard 
loudly. 

The distance from my position to the gun was 
168,750 feet, and the average time of travel was 2 min. 
33-9 sec., giving a velocity of 1090 feet per second. The 
bearing of my position from the gun was 148° to the 
nearest degree. 

The gun was again heard by several observers near 
Lympne and at Newchuroh several miles farther west, 
on Aug. 2. At Lympne it was only heard with close 
attention in a sheltered position outdoors, but at New- 
ohurch it was heard more plainly. The distances from 
the gun were 166,600 feet and 163,150 feet respec¬ 
tively. Timing was done at Lympne by chronometers 
ticking;half seoonds and at Newchuroh by 1th second 
stopwatches. The average time for six rounds at New- 
churoh was 147*3 geo,, giving a velocity of 1107*7 feet 
perwstifcmd. The average time for four rounds at Lympne 
WaB ltW i sec,, giving a velocity Of 1107*6 feet per 
teeotwL The bearing of Lympne from the gun was 
VM eed the bearing of Newchuroh was 16# to the 
J " degreg.. L ‘ j V 

casualmspeotion of meteorological data for 


these days, it would appear that the path of the sound 
was much more direct on Aug. 2 than on July 4. 

F. Rothwbll. 

Air Defenoe Experimental Establishment, 

Biggin Hill Aerodrome, 

Westerham, Kent, Sept. 0. 


Photographic Enlargement of Small Sdlld Objects. 

In Nature of Aug. 18, p. 239, Mr. A. Matlock makes 
the admirable suggestion that the required magnifi¬ 
cation should be obtained, not directly, but by ordin¬ 
ary enlargement from a negative showing the object 
on some lower scale—the intermediate negative being 
of course taken to suoh a standard of sharpness as 
will permit of the subsequent enlargement. This 
seems to be the only way by which the great diffi¬ 
culties of this kind of work can be overcome. The 
most troublesome business of all is that of focusing, 
and this could be entirely eliminated if a simple form 
of enlarging camera were carefully and permanently 
registered to give perfect focus on some one fixed 
intermediate scale, and means were provided for 
measuring exactly the depth of the object about to be 
photographed, and for putting the object in its proper 
position in front of the lens. 

In the British Journal of Photography of Oct. 30 
and Nov. 0 and 13, 1925, under the heading “ Low 
Magnification Photography,** I endeavoured to write 
something useful on this subject, and I was thrown 
back on the method now suggested as the only practi¬ 
cable one. For higher magnifications, the apparatus 
was registered to give a direct three diameter negative, 
while for magnifications from one to three diameters, 
it was registered to give natural size. A very sensitive 
4 focus register ’ was described which served the double 
purpose of measuring the photographic depth of the 
object and placing it in position. 

It is a pity that Mr. Mallock has deserted the usual 
method of defining the sharpness of a photograph by 
the diameter of the blurs or confusion circles on the 
negative which represent points on the object, as 
nothing seems to be gained by the change and his 
argument is not easy to follow. The example he has 
chosen—a twenty diameter enlargement of a tenth of 
an inch depth of object—is also very extreme and 
scarcely practicable, at least with a 0-1 inch stop. 
The resulting blurs in this case, as shown by his very 
useful formulae, would be 0-02 inches in diameter, or 
twice that allowed by the lowest accepted standard 
of sharpness. 

The extent to which magnification can be carried 
out will depend upon the smallness of the stops that 
can be used without introducing diffraction and other 
troubles. Fox this and other technical reasons I was 
compelled to draw the line at a maximum of magnifi¬ 
cation of ten diameters. But between one and ton 
diameters or less, an immense variety of useful and 
interesting work for the photographic illustration of 
books lies waiting to be done. H. C. Browne. 

Dublin, Sept. 6. _ 


Gan the Hand be thrust In Molten Lead 
without Injury ? 

In reply to Mr. A. S. E. Ackermann’s inquiry in 
Nature, Sept. 8, p. 349: Some thirty years ago I gave 
a popular lecture on 44 Flat Irons and the Spheroidal 
State " at Birkbeok College, at the end of whioh I 
illustrated the ancient ordeal of fire by plunging my 
hand—up to the wrist—into about 80 lb. of molten 
lead. The lead must be hot—that is the secret. 

r F. Cheshire. 

23 Carson Road, 

V Dulwich, S.E.21. 
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The Influence of Engineering on Civilisation. 1 

By Sir William Ellis, G.B.E. 


1 ENGINEERING in its many branches has 
li taken, and is still taking, a very extensive 
part in connexion with the amenities which are 
associated so closely with our domestic life, and 
indeed our happiness. Each branch of engineer¬ 
ing has added its quota to the comfort of our lives, 
and I think it may be claimed that no other pro¬ 
fession has so direct an association with our modern 
civilisation. The enormous increase in population 
during the nineteenth century, coupled with the 
segregation of that population in industrial centres, 
arising out of the extraordinarily rapid develop¬ 
ment of industry in Great Britain and other 
countries during that period, has introduced new 
problems in connexion with health and transport, 
and it has b^en the task of engineering in its many 
branches to deal with these problems. 

The introduction of railways and of steamers 
during the first half of that century led the way to 
an enormously increased demand for ooal, iron, and 
steel, and as the inventions of Sir Henry Bessemer 
and Sir William Siemens for making steel were 
developed, the necessity was evident to engineers 
and chemists for training schools to deal with the phy¬ 
sical and technical problems involved in engineer¬ 
ing and metallurgy, so as to arrive at a far greater 
accuracy, both in design and construction, than had 
hitherto been considered necessary or possible. 

We Have to admit, however, that the progress of 
industry depends very largely on the enterprise of 
deep-ti tiking men who are ahead of the times in 
their idt. s. 1 may quote Dr. Clifton Sorby as 
such an instance. He introduced by his researches 
the microsci 'y of steel, and yet it was many years 
before this became a recognised method of gauging 
the quality of ail classes of steel. Another great 
inventor, whom we all respect and are delighted 
to have still in active work, is Sir Charles Parsons, 
and I look back many years to the early 'eighties 
when Sir Charles put in years of research work in 
connexion with high speed engines before he success¬ 
fully produced the steam turbine. Since that time 
he has devoted a large portion of his life to develop¬ 
ing improvements both in the design of the turbine 
and the machinery for producing it, which have 
ultimately brought about its world renown. 

Ctvil Engineering*. 

The point which appears to me to stand out 
prominently in this branch of the profession is the 
fact that the structures to be dealt with are in 
many cases of an enormously costly nature, and 
have to be carried out with such careful study and 
comprehension of the varying problems to be dealt 
with so as to ensure permanent efficiency and 
safety in the future. 

The great reservoirs and harbours of the world 
may be regarded as the cathedrals of engineering. 
The varying natural problems to be dealt with 
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involve a very high level of technical education. 
In the construction of reservoirs, docks, and har¬ 
bours, a considerable knowledge of geology is 
essential, and in harbour construction the varying 
effects of tides, which have to be studied minutely, 
have an important influence on the work to be 
undertaken. Throughout the world will be found 
monuments to the skill of the civil engineer, and 
the very existence of the population in our large 
cities in health and comfort is the result of his 
work, for without an ample and reliable supply of 
water of good quality, both for personal and in¬ 
dustrial use, ana an efficient drainage control, our 
death-rate would indeed be very different from 
what it is. If we turn for a moment either to 
India, with its great barrage enterprise, or Egypt, 
with the noble Assuan and Sennaar dams, truly 
outstanding works of the civil engineer, we find 
the prosperity of these countries largely resulting 
from the magnificent irrigation works which have 
been carried out there. Special development of 
produce growing in many countries is only being 
limited by the fact that insufficient irrigation works 
have so far been carried out. New Mexico and 
Arizona are two great provinces with potentially 
fertile land available for agricultural development, 
but they are so short of water that irrigation is an 
absolute necessity. 

The large increase in tonnage of ocean-going 
vessels has resulted in the necessity for larger docks 
and harbour basins, and the development of rail¬ 
ways all over the world, many of them in difficult 
mountainous countries, has given the civil engineer 
a great opportunity in designing bridges for carry¬ 
ing this heavy traffic. Many will appreciate 
the magnitude of the new bridge over Sydney 
Harbour which is now being constructed by British 
engineers, and the Forth Bridge still holds its own 
as a masterpiece of British engineering skill and 
the construction was in the hands of a Scotch firm 
well known in Glasgow. The new high-level 
bridge at Newcastle and the new Mersey tunnel 
are, I suppose, the most interesting civil engineer¬ 
ing works at present in progress of construction in 
Great Britain, in addition to the considerable dock 
extensions now proceeding at Southampton, whilst 
in Canada a very noble bridge is now being thrown 
across the St. Lawrence River at Montreal. 

Transport. 

It may truthfully be said that the development 
of the potential wealth of any country depends 
mainly on the means of transport, both personal 
and industrial. I would allude especially to the 
great oom-growing countries where the home con¬ 
sumption beers only a small relation to the possible 
production. The knowledge that there in efficient 
transport both by rail and for export by sea is the 
incentive to the farmers to spend money 
in extensive cultivation with the certainty of * 
ready market for such production. rH 
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The comparison of travel to-day, both by land 
and sea, with my early journeys in Europe nearly 
fifty years ago, emphasises in my mind how much 
we are indebted to the engineer, in the way of 
personal safety and comfort and also prompt 
delivery of our products. A journey in the 
Balkans in the winter of 1881, when sleeping cars 
and restaurant cars were almost unknown, and 
when the largest vessel sailing from Mediterranean 
ports was in the neighbourhood of 4000 tons, com¬ 
pares very unfavourably in speed and personal 
comfort with the facilities which are available 
to-day. The comfort and safety of modern travel 
is to my mind one of the glories of modern civilisa¬ 
tion. The 40,000 to 50,000 tons Atlantic liner, 
embracing as it does almost every class of engin¬ 
ewing skill, is not only an example of artistic 
beauty, but is also one of the finest example of 
human power combating the forces of Nature. 
To be on one of these vessels driving into a 
gale at twenty knots is an experience never to 
be forgotten, and we are glad to realise what a 
large share the shipbuilding firms of Glasgow have 
had in the development of these large Atlantic 
liners. 

Railway transport has also made great progress 
in all measures affecting personal safety and the 
efficient carrying of our various products. The 
railway engineers have every reason to be proud 
of their management of the complex organisation 
represented by the great railway systems all over 
the world. We are personally much safer travelling 
in an express train than we are crossing the streets 
of a great city, and I think we may justly be 
satisfied by the fact that in no country do the 
railways afford more comfortable or more rapid 
travelling facilities than in our own. 


Naval Architecture. 

This comprises shipbuilding and marine engineer¬ 
ing and represents a very important pari of ray 
subject, dealing, as it does, with the transport by 
sea and lakes of food and materials, and with the 
comfort and safety of the many thousands of 
passengers travelling to and from Great Britain. 
The wooden vessel in the early part of last century 
held its own very stubbornly against the intro¬ 
duction of iron or steel vessels, and the mechanic¬ 
ally propelled vessel had to fight very hard 
to oust the very efficient Bailing vessels which 
were then carrying the trade of the world. I 
imagine that some with artistic tastes will not be 
willing to admit that the beauty of the present 
type of machanicafiy propelled vessel is compar¬ 
able with the picturesque five- and six-mast 
sailing vessels which we used to see in our earlier 
days. 

Great Britain has undoubtedly been the pioneer 
in the building of large warships and passenger 
liners, also in the development of the very large 
horseipower therefor. The considerable increase 
in the tonnage of ships brought with it the neces¬ 
sity for a corresponding increase in the mechanical 
appliances in connexion with their construction. 
Tae trial runs carried out before a new ship is 
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taken over by her owners are a severe test of the 
excellence of workmanship. They are a necessary 
test to ensure that long voyages of five to six 
weeks with machinery running continuously at 
nearly full power can be undertaken without fear 
of trouble arising from heated bearings or other 
causes. A new ship may be exposed to such rough 
weather on her first voyage that, unless her plating 
and riveting are carried out in a first-rate manner, 
she may arrive in her first port in a damaged con¬ 
dition. Glasgow has taken a leading part provid¬ 
ing men who, in all weathers and under conditions 
rendered difficult by the magnitude of modern 
vessels, maintain the high level of efficiency which 
is represented in the manufacture of these large 
hulls. The vessels of the greatest tonnage built 
on the Clyde have been the Aquitania (46,000 tons) 
and the Lusitania (32,500 tons). Other large 
vessels built in the British Isles have been the 
Olympic (46,439 tons) and the Maureiania (30,696 
tons). Since the War there has been a lull in 
the building of liners of large tonnage And horse¬ 
power, caused, no doubt, by financial considera¬ 
tions. 

Shipbuilding is especially interesting inasmuch 
as it combines in one structure the varied efforts 
of almost every class of artisan dealing with both 
iron and steel and cabinet making and woodwork¬ 
ing generally, in addition, of course, to the large 
and varied amount of mechanical engineering. 
High and low pressure triple expansion engines 
held their own for a considerable period, and it 
was, I suppose, the interesting trials of the Turbinia 
which brought about the first change from this 
method. It is an interesting fact that ou-'fellow - 
member, Sir Charles Parsons, to whom I have 
already alluded, should live to see such*successful 
development of his patent, and a-decent paper 
read by him and his co-workers describes in a very 
interesting manner the gradual developments and 
changes in design in turbines up to the present 
time. Such developments range from the Turbinia , 
which had a displacement of 44 £ tons with 2100 
h.p., to the battle cruiser Hood of 41,200 tons and 
more than 150,000 h.p. 

The introduction of geared turbines, so as to 
arrive at relatively efficient speed as between engine 
revolutions and propeller revolutions, has brought 
about valuable economies and helped the turbine 
principle to maintain its reputation. The develop¬ 
ment of internal combustion engines for marine 
purposes has made groat strides in rocent years. 
Various types of these engines are already in active 
service, and a horse-power of 36,000 on four pro¬ 
pellers has already been achieved with efficiency ; 
probably the limit has not yet been reached. The 
use of oil instead of coal on board ship, especially 
for passenger purposes, represents many advan¬ 
tages, and anyone who has visited the stokehold 
of a large passenger liner with the hundreds of 
men stoking with coal must realise the immense 
advantage, both physical and otherwise, which 
results from oil burning "•directly on the boilers. 
All inconvenience caused by dust in re-coaling is 
avoided, and the boiler tenting is carried out by 
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young mechanical engineers, doing away with 
all the labour required by coal burning. In a 
vessel of large tonnage the saving in wages and 
maintenance of several hundreds of stokers re¬ 
presents an enormous economy in many direc¬ 
tions. The question of larger horse-power and/or 
electrically driven ships is one of the problems 
to which marine engineers are at present turning 
their minds. 

A new development which is now being intro¬ 
duced is the use of considerably higher steam 
pressures in boilers. The first application of this 
was the King George V., a boat built recently on 
the Clyde, and our section has been favoured with 
a paper from Mr. Harold Yarrow dealing with 
some of the problems which have arisen in intro¬ 
ducing high pressures. As will have been gathered 
from his paper, these problems are not solely 
those of the engineer who lias to build the boilers. 
They are also closely associated with steel and metal¬ 
lurgical questions incident to the special manu¬ 
facture of parts of the boilers owing to the much 
greater strength required. 

Mechanical Engineering. 

It is difficult to regard mechanical engineering 
literally as a separate branch of engineering, for 
although numerically, I suppose, the mechanical 
engineers exceed the numbers of any other branch, 
nearly all their duties are associated with other 
types of engineering. 

In connexion with civil engineering, all the plant 
occupied in harbour, dock, and railway construc¬ 
tion is in the hands of the mechanical engineer. 
Also in transport and marine engineering the 
mechanical engineer is largely engaged in the 
engine building of both locomotives and marine 
engines and other types of auxiliary machinery for 
these purposes. 

In electrical engineering, although this branch 
no doubt includes engineers without mechanical 
training, I would venture to say that the engineer 
is in an infinitely stronger position if he has 
received some training first as a mechanical 
engineer and specialised in electrical engineering 
afterwards. 

A further important branch of the mechanical 
engineer s work is represented by the maintenance 
of machinery in the largo steel works throughout 
the country and in the mills and factories of all 
descriptions. The directors of these companies 
are largely dependent on the advice of the engineer- 
in-charge in giving consideration to developments 
and the introduction of new types of plant to main¬ 
tain production on an economic basis. 

In mechanical engineering I must include the 
very important subject of machine-tool construc¬ 
tion, a branch of engineering which has made 
very great strides and introduced many changes 
of design to meet new requirements in the last 
thirty years. Mass production on an economical 
basis in many industries has been the direct result 
of various tool-makers being able to produoe 
special tools confined to the production of thou¬ 
sands of identical articles of a complicated design. 
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I refer to articles produced at a cost of one- 
tenth to one-twentieth of what would be possible 
without machine tools specially designed for the 
purpose. 

The introduction of high speed tool steel enabling 
far heavier cuts to be taken both by lathes and 
planing machines has rendered obsolete a large 
quantity of machine tools throughout the country, 
and the introduction of the eleotric drive has also 
brought about great changes in the design of 
machine tools. We hear to-day of some works 
in other countries without a single machine tool 
at work of pre-War date, a most desirable state of 
things, but one which, unhappily, the economic 
circumstances in Great Britain have rendered im¬ 
possible up to the present time. 

May I make a suggestion to the tool-makers in 
Great Britain ? When we are putting down an 
important new machine tool I find the makers will 
give every possible help in meeting our require¬ 
ments in design and output, but they rarely follow 
up and ascertain what the real performance of the 
tool has been. To many of them 1 no news is 
good news.* I think this is a mistake oi> their 
part. How many improvements and modifica¬ 
tions, probably saving their clients money, could 
be made if they would periodically send the 
designer or chief draughtsman round to the works 
where these machines are actually at work and 
ascertain at first hand from the foreman and even 
the workman what criticisms they have to make, 
and accept for careful consideration any suggestions 
that may be put forward based on personal know¬ 
ledge of the output of the machine. 

Mining Engineering, 

In dealing with this section I propose to confine 
myself to coal mining, so as to shorten what I have 
to say, and also to be able to apply myself more 
closely to the development of coal mining as affect¬ 
ing civilisation. 

Prior to the introduction of modern means of 
transport and the development of the iron and 
steel trade, the production of coal in Great Britain, 
both in the aggregate and per colliery, was very 
small, and consequently the amount of virgin coal 
face exposed at any one time in a colliery was 
quite moderate. Therefore the effusion of gas 
was not sufficiently large as to introduce a serious 
danger to men working with naked lights. Ventila¬ 
tion was carried out by means of a furnace in the 
bottom of the upcast shaft, the draught being 
sufficient for ventilating the moderate area of the 
workings. Increased production necessitated the 
adoption of mechanical means of ventilation and 
large fans were installed. Science had a large 
shore in making colliery development on a big 
scale possible by the introduction of the Humphry 
Davy and other safety lamps. These warned the 
miners of the presence of gas and consequent 
danger. The much heavier tonnage produced in 
a given time necessitated the introduction of large 
horse-power winding engines, and also of wire 
ropes which would be sufficiently pliable to pass 
over the pulleys and headgear, and also be strong 
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enough to carry not only their own weight, which 
in a shaft of 500 yards is not inconsiderable, but, 
in addition, a loaded cage involving a weight of 
thirty tons or more. 

A sufficient supply of coal at a moderate price 
is a matter of interest to every inhabitant and 
manufacturer in the country, and therefore any 
engineering devices which have been introduced 
to ensure comfort and safety of the miners, and at 
the same time to give us our coal supply for manu¬ 
facturing and domestic purposes at a moderate 
price, are of interest to everyone. Although we 
unhappily know that colliery explosions occasion¬ 
ally occur with very dire results, and regret the 
many accidents to miners arising out of falls of 
roofs, etc., those of us who are conversant with 
coal mining matters realise how much science and 
engineering have done to lessen the risk under 
which the miners work. Underground haulage 
has been everywhere adopted, so that the use of 
men for this arduous work, and, to a great extent, 
ponies also, has been abandoned. This under¬ 
ground haulage is largely carried out by compressed 
air engines placed underground, as in many pits 
it has not been felt safe to introduce electric power 
for the purpose except in the immediate neighbour¬ 
hood of the shafts. It is true that the electrical 
engineer has gone a long way in lessening the 
liability to sparking, and in enclosing the motors 
so as further to lessen this risk. We are still loft, 
however, with possible danger caused by the cables 
along the main roads, which, however carefully 
placed, are still liable to be damaged by unex- 
ected falls of roof, thereby introducing a potential 
anger which is difficult to eliminate. 

Electrical Engineering. 

This branch of engineering covers a very wide 
range of subjects and affects our social life almost 
more intimately than any other type of engineer¬ 
ing, except perhaps the supply of good water and 
efficient drainage installations. Telegraphy, tele¬ 
phony, wireless, electric lighting, electric heating, 
electric driving, and electric power in their various 
ranges all enter into and affect the comfort of our 
domestic life. In considering this branch of en¬ 
gineering as a whole, I find it very difficult fairly 
to divide the credit for its development between 
the pure scientist and the electrical engineer. It 
is interesting at this meeting in Glasgow to recall 
that it was at the British Association meeting in 
this city in 1876 that Graham Bell, in conjunction 
with Lord Kelvin, brought to the Association's 
notice the telephone, and, further, the fact that 
at the Plymouth meeting of this Association in 
1877,1 shared with many eminent members of the 
British Association the interesting privilege of 
telephoning from the saloon to the bridge on the 
excursion steamer, with Prof. Graham Bell on 
board, going to and from the EddyBtone Light¬ 
house. I allude to this fact because in those days 
it was regarded as a wonderful scientific invention 
whioh fascinated the most eminent scientific men. 
Yet to-day we take it all for granted, and scarcely 
realise the comfort and convenience that the intro- 
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duction of the telephone has brought into our 
lives. 

I admit that the introduction of wireless tele¬ 
phony and telegraphy has amazed the world to a 
greater extent than that of the telephone, and it 
is certainly more within the capacity of the pure 
scientist than of the engineer to explain the 
scientific problems involved. It is impossible to 
say what number of lives have already been saved 
by boats in distress having been able to secure help 
from other vessels by means of wireless com¬ 
munication. 

The development of electricity as a mechanical 
driving power was very slow up to a certain date. 
For example, I went by electric train from Berlin 
to Oharlottenburg in the spring of 1882. The 
running of the railway appeared to be quite satis¬ 
factory, and yet it was at least ten, and I think 
fifteen, years before any real development took 
place in the way of electric railways or trams, the 
difficulty, I believe, being in producing satis¬ 
factory dynamos on an economic basis. 

In Great Britain considerable developments are 
taking place on the various main lines, but en¬ 
gineers are at present concentrating on the use 
of electric driving mainly for suburban traffic, and 
not at present on main line long distance expresses. 
It is probable that the great extension of high 
power installations throughout the country con¬ 
templated by the Electricity Commissioners will 
render possible a more extensive use of electric 
trains on our main lines. 

The application of electricity for driving pur¬ 
poses in the various large works in Great Britain 
made very rapid strides as soon as electrical 
machinery for the purpose was available. Apart 
from the economy represented by its introduction, 
the change enabled the management to register 
the amount of power used by each typo of machine 
under varying loads of service, a circumstance 
which was impossible with belt-driven machines, 
when the power varied according to the tightness 
and width of the belt. 

The public, I think, fails to realise that electric 
lighting for domestic purposes, if charged at a 
reasonable rate, does not represent any real charge 
on the household. It is so clean in its application 
that, in my opinion, the necessity for cleaning and 
decorating which is avoided in many cases repre¬ 
sents a greater saving than the amount paid for 
electric light. In addition we have the great 
advantage that it does not burn oxygen, and 
therefore we have more healthy conditions in our 
rooms compared with any other method of lighting. 

Since I roughed out this address it has been my 
privilege to make a journey across America from 
New York to the Pacific Coast, and return through 
the Rooky Mountains and Canada, and throughout 
my journey I could not help realising how large a 
share engineering in its broadest sense has taken in 
developing these wide regions. Those of us who 
are spending our lives in engineering work may 
justly be proud of the large share the members of 
our profession are taking in promoting and ad¬ 
vancing the civilisation of the world. 
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The Mystery of Life. 1 

By Prof. F. G. Donnas, C.B.E., F.R.S. 


D URING the last forty years the sciences of 
physics and chemistry have made tre¬ 
mendous strides. The physico-chemical world has 
been analysed into three components, electrons, 
protons, and the electro-magnetic field with its 
streams of radiant energy. Concurrently with 
these advances astronomy has progressed to an 
extent undreamed of forty years ago. Amidst the 
vast cosmos disclosed to the mind of man, our sun 
winds its modest way, an unimportant star, old in 
years and approaching death. Once upon a time, 
so the astronomers tell us, its surface was rippled by 
the gravitational pull of a passing star, and the 
ripples becoming waves broke and splashed off. 
Some drops of this glowing spray, held by the sun's 
attraction in revolving orbits, cooled down and 
became the planets of our solar system. Our own 
planet, the earth, gradually acquired a solid 
crust. Then the water vapour in its atmosphere 
began to condense, and produced oceans, lakes, and 
rivers, as the temperature sank. It is probably 
at least a thousand million years since the earth 
acquired a solid crust of rock. During that period 
living beings, plants and animals, have appeared, 
and, as the story of the rocks tells us, have developed 
by degrees from small and lowly ancestors. The 
last product of this development is the mind of 
man. What a strange story ! On the cool surface 
of this little planet, warmed by the rays of a 
declining star, stands the small company of life. 
One with the green meadows and the flowers, the 
birds, and the fishes, and the beasts, man with all 
his kith and kin counts for but an infinitesimal 
fraction of the surface of the earth, and yet it is 
the mind of man that has penetrated the cosmos 
and discovered the distant stars and nebulas. 
Truly we niav say that life is the great mystery, 
and the study of life the greatest study of all. 
The understanding of the phenomena of life will 
surely be the crowning glory of science, towards 
which all our present chemical and physical know¬ 
ledge forms but the preliminary steps. 

Observing the apparent freedom, spontaneity, 
and indeed waywardness of many forms of life, 
we are at first lost in amazement. Is this thing 
we call fife some strange and magical intruder, 
some source of lawless and spontaneous action, 
some fallen angel from an unknown and incon¬ 
ceivable universe ? That is indeed the question 
wo have to examine, and we may begin our 
examination in a general way by inquiring whether 
living things are subject to the laws of energy that 
control the mass phenomena of the inanimate 
world. The first of these laws, known as the law 
of the conservation of energy, says that work or 
energy can only be produced at the expense of 
some other form, and that there are definite rates 
of equivalence or exchange between the appearing 
and disappearing forms of energy. In a closed 
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system we oan make up a balance sheet and we 
find that the algebraic sum of the increases and de¬ 
creases, allowing of course for the fixed rates of 
exchange, is zero. That was one of the great 
discoveries of the nineteenth century. The physio¬ 
logists have found that living beings form no 
exception to this law. If we put a guinea-pig or 
a man into a nutrition calorimeter, measure the 
work and heat produced and the energy values 
of the food taken in and the materials given out, 
we find our balance sheet correct. The living 
being neither destroys nor creates energy. 

Another great discovery of the nineteenth 
century, the so-called second law of thermo¬ 
dynamics, restricts the direction of energy trans¬ 
formations. So far as is known, the facts of 
biology and physiology seem to show that living 
beings, just like inanimate things, conform to the 
second law. They do not live and aot in an 
environment which is in perfect physical and 
chemical equilibrium. It is the non-equilibrium, 
the free or available energy of the environment, 
which is the sole source of their fife and activity. 
As Bayliss so finely put it, equilibrium is death. 

The chief source of life and activity on this planet 
arises from the fact that the cool surface of the 
earth is constantly bathed in a flood of high tem¬ 
perature light. If radiation in thermal equilibrium 
with the average temperature of the earth’s crust 
were the only radiant energy present, practically 
all life as we know it would cease, for then the 
chlorophyll of the green plants would cease to 
assimilate carbonic aoid and convert it into sugar 
and starch. The photo-chemical assimilation of 
the green plant is a fact of supreme importance in 
the economy of life. This transformation of car¬ 
bonic acid and water into starch and oxygen repre¬ 
sents an increase of free energy, since the starch 
and oxygen tend naturally to react together and 
give carbonic acid and water. A living being is 
not a magical source of free energy or spontaneous 
action. Its life and activity are ruled and con¬ 
trolled by the amount and nature of the free 
energy, the physical or chemical non-equilibrium, 
in its immediate environment, and it lives and acts 
by virtue of this. The cells of a human brain 
continue to act. because the blood stream brings 
to them chemical free energy in the form of sugar 
and oxygen. Stop the stream for a second and 
consciousness vanishes. Without that sugar and 
oxygen there could be no thought, no sweet sonnets 
of a Shakespeare, no joy, and no sorrow. 

To say, however, that the tide of life ebbs and 
flows within the limits fixed by the laws of energy, 
and that living beings are in this respect no 
higher and no lower than the dead things around 
us, is not to resolve the mystery. Growth and de¬ 
velopment seem to proceed on a definite plan, and 
apparently purposeful adaptation confronts us at 
many stages ox life. How can the differential 
equations of physics or the laws of physical 
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chemistry attempt to explain or describe such 
strange and apparently marvellous phenomena ? 
The answer to tnis question was given more than 
fifty years ago by the great French physiologist, 
Claude Bernard. We must patiently proceed, he 
said, by the method of general physiology. Its 
method consists in determining the elementary con¬ 
dition of the phenomena of life. We must decom¬ 
pose or analyse the great mass phenomena of life 
into their elenlentary unit or constituent pheno¬ 
mena. 

To-day general physiology in its application of 
physics, chemistry, and physical chemistry to the 
operations of the living cell, is the fundamental 
science of life. Patiently pursued and step by 
step it is unravelling the mystery. The future 
findings of general physiology may be as strange 
to the investigators of to-day as the relativity 
theory of Einstein and Minkowsky was to the 
physicists of a few years ago ; yet they will be 
continuous and homologous with the science of 
to-day. Should, indeed, a new form of energy, * a 
special nervous energy/ be discovered, as pre¬ 
dicted by the eminent Italian philosopher, Eugenio 
Rignano, it will be no twilight will-o’-the-wisp, no 
elusive entelechy or shadowy vital impulse, but an 
addition to our knowledge of a character permitting 
of exact measurement and of exact expression by 
means of mathematical equations. 

The chemistry and energy changes of muscle 
have been discovered recently by Meyerhof in 
Germany and by A. V. Hill and others in 
England. When the muscle tissue contracts and 
does work, it derives the necessary free energy, 
not from oxidation, which is not quick enough, but 
from the rapid exothermic conversion of the carbo¬ 
hydrate glycogen into lactic acid. When the 
fatigued muscle recovers, it recharges its store of 
free energy ; that is to say, by oxidising or burning 
some of the carbohydrate, it reconverts the lactic 
acid into glycogen. Thus in the recovery stage 
we have the coupled reactions of exothermic 
oxidation and endothermic conversion of lactio 
acid into glycogen. Everything proceeds accord¬ 
ing to the iaws of physics and chemistry, Here 
we see one of the elementary phenomena of life 
already to a great extent analysed and elucidated. 

Another example is what I may call the blood 
equilibrium. The red blood cells are enclosed in a 
membrane which does not allow the haemoglobin 
to escape, and only permits of the passage of in¬ 
organic anions, though water and oxygen can pass 
freely in and out. Between the red cells and the 
external blood plasma in which they are submerged 
there exists a whole series of delicate exchange 
equilibria, such as water or osmotio equilibrium, 
ion-distribution equilibria, etc. The entrance of 
oxygen, which combines with the haemoglobin, 
converts it into a stronger acid and ejects carbonic 
acid from the bicarbonate ions within the cell. 
Any disturbance of one of these equilibria pro¬ 
duces compensating changes in the others. The 
whole series of equilibria can be written down in a 
set of precise mathematical equations. Thus two 
of the most important elementary phenomena of 
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many forms of life, namely, respiration and the 
exchanges of the red blood cells, have been analysed, 
subjected to exact measurement, and described by 
exact mathematical equations. 

What is the lesson to be drawn from these 
examples ? No less than that the elementary 
phenomena of life are deterministic ; that is to say, 
that events compensate or succeed each other just 
as in the physico-chemical world of inanimate 
things, and that their compensations and successions 
can be exactly measured and expressed in the form 
of precise mathematical equations. The investi¬ 
gations of general physiology, so far pursued, 
indicate that the elementary phenomena of life 
are quite as fully deterministic as phenomena on a 
corresponding scale of magnitude in the inanimate 
physico-chemical world. 

Let us now make the daring supposition that 
general physiology, following the lead of Claude 
Bernard, has eventually succeeded in quantitatively 
analysing every side and every aspect of the 
elementary condition of life. Would such a sup¬ 
posedly complete and quantitative analysis give 
us a synthesis of life ? That is one of the moat 
fundamental and difficult questions of biological 
science. A living being is a dynamically organised 
individual, all the parts of which work har¬ 
moniously together for the well-being of the whole 
organism. The whole appears to us as something 
essentially greater than the sum total of its parts. 
This aspect of the living individual was fully 
recognised by Claude Bernard. It has been em¬ 
phasised recently by General Smuts in his remark¬ 
able book on “ Holism and Evolution. *’ Life, as 
seen by General Smuts, is constantly engaged in 
developing wholes, that is to say, organised 
individualities. We may indeed learn how the 
regulative and integrating action of the nervous 
system, so beautifully and thoroughly investigated 
by that great physiologist, Sir Charles Sherrington, 
serves to organise and unite together in a har¬ 
monious whole the varied activities of a complex 
multicellular animal. We may learn, too, now 
those chemical substances, the hormones, dis¬ 
covered by Baylias and Starling, are secreted by 
the ductless glands, and, circulating in the milieu 
inJUrieur of an animal, act as powerful means for 
harmoniously regulating and controlling the growth 
and other activities of the various organs and 
tissues. Nevertheless, in spite of these great 
discoveries, the harmonious and dynamic correla¬ 
tion of the various organs and tissues of a living 
organism ever confronts us as one of the great 
mysteries of life. In an inanimate physioo- 
chemical system we think, if we know the situations, 
modes of aotion and inter-relations of the com¬ 
ponent parts, whether particles or waves (or both), 
together with the boundary conditions of the 
system, that we have effected a complete synthesis 
of the whole. Though very crudely expressed, 
some such view as that lies at the basis of the 
Newtonian philosophy which rules our thought in 
the inanimate physico-chemioal world. 

Leibnitz once remarked that “ the machines of 
nature, that is to say, living bodies, are still 
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machines in their smallest parts ad infinitum ” 
Anatomy and histology have progressively dis¬ 
closed the structure of living things. Histology 
has revealed to us the cell with its nucleus and 
cytoplasm as the apparently fundamental unit of 
all organs and tissues of a living being. What is 
contained within the membrane of a living cell ? 
Here we approach the inner citadel of the mystery 
of life. If we can analyse and understand this, 
the first great problem—perhaps the only real 
problem — of general physiology will have been 
solved. The study of the nature and behaviour 
of the living cell and of unicellular organisms is 
the true task of biology to-day. 

The living cell contains a system known as 
protoplasm, though as yet no one can define what 
protoplasm is. One of the fundamental com¬ 
ponents of this system is the class of chemical 
substance known as protein, and each type of cell 
in each species of organism contains one or more 
proteins which are peculiar to it. Strange to say, 
the living cell contains within itself the seeds of 
death, namely, those so-called autolytic enzymes 
which are capable of hydrolysing and breaking down 
the protein components of the protoplasm. So 
long, however, as the cell continues to live, these 
autolytic enzymes do not act. What a strange thing! 
The harpies of death sleep in every unit of our 
living twdiee, but as long as life is there their wings 
are bound and their devouring mouths are closed. 

It appears from A. V. Hill’s work on non- 
medullated nerve cells and on muscle that the 
organised structure of those cells is a chemo- 
dynamiv structure which requires oxygen, and 
therefore oxidation, to preserve it. The organisa¬ 
tion, the molecular structure, is always tending to 
run down, to approach biochemical chaos and 
disorganisation. It requires constant oxidation 
to preserve the peculiar organisation or organised 
molecular structure of a living cell. The life 
machine is therefore totally unlike our ordinary 
mechanical machines. Its structure and organisa¬ 
tion aro not static. They are in reality dynamic 
equilibria, which depend on oxidation for their 
very existence. The living cell is like a battery 
which is constantly running down and requires 
constant oxidation to keep it charged. 
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The last great problem whioh I shall venture to 
consider in this brief sketch concerns the origin 
of life. If the living has arisen on this planet from 
what we regard as the non-living, then various 
extremely interesting points arise. It is already 
fairly certain that it originated, if at all, in the 
primeval ocean, since the inorganic salts present in 
the circulating fluids of animals correspond in nature 
and relative amounts to what we have good reason 
to believe was the composition of the ocean some 
hun dred million years ago. The image of Aphrodite 
rising from the sea is therefore not without scien¬ 
tific justification. The question arises as to how 
organic substances could have arisen by degrees 
in a primeval ocean originally containing only 
inorganic constituents ? The l&te Prof. Benjamin 
Moore took up this subject and endeavoured to 
prove that colloidal iron oxide, in the presence of 
light, moisture, and carbon dioxide could produce 
formaldehyde, a substance from which sugar can 
be derived. This work of Moore’s has been actively 
taken up and developed by Prof. Baly in recent 
years. He has conclusively proved that, in the 
presence of light, moisture, and carbon dioxide, 
formaldehyde and sugar can be produoed at the 
surface of certain coloured inorganic compounds, 
such as nickel carbonate. We may therefore 
conclude that the production of the nocessary 
organic substances in the primeval ocean offers 
no insuperable obstacle to science. 

The sincere and honest men who are advancing 
science, whether in the region of life or death, are 
those who measure accurately, reason logically, and 
express the results of their measurements in precise 
mathematical form. A hundred or a thousand 
years from now mathematics may have developed 
far beyond the eXfcremest point of our present-day 
concepts. The technique of experimental science 
at that future date may be something undreamed 
of at the present time. But the advance will be 
continuous, conformal, and homologous with the 
thought and reasoning of to-day. The mystery of 
life will still remain. The facts and theories of 
science are more mysterious at the present time 
than they were in the days of Aristotle. Science, 
truly understood, is not the death, but the birth, 
of mystery, awe, and reverence. 


Obituary, 


Roald Amundsen. 

AD Ibsen lived to write the Saga of Roald 
Amundsen, he might have analysed the 
emotions whioh surged through the explorer’s soul 
in a tempest of ambition, triumph, and tragedy. 
The dramatic episodes of the adventurous life seem 
to demand a psychological nexus more likely to be 
found in philosophy than in soienoe, and only capable 
of full expression in poetry. 

Roald Amundsen was bom at Borgo in the south 
of Norway on July 16,1872; he lived in Oslo from 
his infancy, going through the ordinary Norwegian 
educational oourse. His father, who was a ship- 
owner, died when the boy was fourteen years of ace, 
ajid his mother, being desirous of seeing him in the 
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medical profession, induced him reluctantly to begin 
the preliminary studies at the University of Oslo. 
Since as a boy of fifteen he had been enthralled by 
the story of Sir John Franklin, he had secretly set 
his heart on becoming a polar explorer, and to fit 
himself for the life he took every opportunity of 
exercising himself in ski-running, ana slept with 
open windows throughout the Norwegian winters. 
His first journey in Arctic conditions very nearly 
proved his last adventure in exploration. In the 
Christmas holidays of 1892 he started with a com¬ 
panion to cross the Norwegian plateau from a farm¬ 
house near Oslo to one near Bergen, an uninhabited 
stretch of 72 miles, with no possibility of reaching 
Bergen if the house whioh marked the only practic- 
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able deeoent from the plateau were missed. It was 
missed, and after several days without any shelter 
but their sleeping bags their provisions failed, and 
when at last they struggled back to the eastward 
they had been four days without food. In none of 
his serious expeditions did Amundsen suffer more 
from oold and starvation. 

On the death of his mother Amundsen dropped 
the hated medical classes and proceeded to qualify 
os a sailor, for he had decided that polar explorers 
who were not sailors were entirely at the mercy of 
the commanders of their ships. He served for 
several summers as a seaman on an Arctic ship and, 
studying in the intervals of the voyages, he speedily 
obtained his mate’s certificate. When de Gerlache 
prepared his heroic adventure in the Belgica in 1897, 
Amundsen secured the position of first mate and 
rejoiced in the company of such nimble-witted and 
enthusiastic colleagues as Lecointe, Arctowski, and 
F. A. Cook. The Belgica , after wasting precious 
time in Tierra del Fuego, proceeded through the 
South Shetland Islands and along Graham Land 
until late in the season by a blunder, which Amund¬ 
sen recognised but was not allowed to avoid; she 
was caught in the ice and drifted helplessly for more 
tha/i a year, her company being the first of the 
human race to go through the long Antarctic night. 
Though equipped meagrely and at small cost, the 
Belgica was charged to the highest degree with 
scientific enthusiasm, and accumulated an almost 
incredible mass of scientific material and data. 
Amundsen learned eagerly what his scientific friends 
could teach him, and from his earlier experience he 
knew that fresh meat was necessary in order to 
escape scurvy, but he said that he could not con¬ 
vince his superior officers of this until after the 
terrible disease had got a firm hold on the ship’s 
company. Then when the command devolved 
temporarily on the first mate, he insisted on the 
use of the seal and penguin meat he had stored up 
months before, and this had the happiest result. 

On his return in 1899, Amundsen obtained his 
master’s certificate and, equipped with the experi¬ 
ence of ice-navigation, scientific observing, and 
polar hygiene, he prepared for an independent 
venture, resolving to be the first to traverse the 
North-West Passage and to study the locality of 
the north magnetic pole. He made the acquaint¬ 
ance of Nansen, who approved the scheme and gave 
him introductions. An attempt to get instruction 
in magnetic work at Kew met with a rebuff, but 
Dr. Georg von Neumayer welcomed the young 
Norwegian at the Deutsche Soewarte and scoured 
for him further instruction at Potsdam. After 
mastering the technique of magnetic observations, 
Amundsen bought an old fishing smack 72 feet long, 
11 feet wide, and 50 tons burden. He named her 
the Gjoa, fitted her with an auxiliary motor engine, 
then a novelty for a sea-going ship, and spent the 
summer of 1902 in oceanographical work off the 
Norwegian coast. He made the usual efforts to 
collect funds for his expedition from scientific 
societies, government grants, and private indi¬ 
viduals, but when he had gathered a small band 
of kindred spirits and loaded his stores, there were 
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still unsatisfied creditors who threatened to seize 
the ship. Amundsen resolved to elude these by a 
midnight start, and got away unobserved one aay 
in June 1903. He crossed to Greenland and made 
his way in the track of Franklin. For two years 
he remained on the shore of Boothia Felix close to 
the magnetic pole, and secured a fine smes of auto¬ 
matic magnetic records and a great collection of 
Eskimo handicraft from a tribe of 200 nomads who 
camped near him and knew nothing of white men 
except their grandfathers’ stories of Franklin’s time. 

When free to move in August 1905, the Gjoa 
felt her way through the shallows of Simpson Strait, 
and after three weeks of acute nervous tension 
Amundsen’s anxiety was changed to triumph by 
meeting an American whaler which had come 
through Bering Strait. The Gjoa had to spend 
another winter in the ice before she gained the 
Pacific, and, characteristically, Amundsen presented 
the little ship to the City of San Francisco as an 
historical memento, and she was placed on per¬ 
manent exhibition in the Golden Gate Park. The 
expedition had been a splendid success, a worthy 
end to four hundred years of foiled endeavour. 

Two strenuous years of lecturing in all the 
countries of Europe and in America brought Amund¬ 
sen money enough to pay the debts of the Gjoa ex¬ 
pedition. The next prize of exploration for which 
he lusted was the attainment of the north poje, and 
to secure this he resolved to emulate Nansen’s drift 
in the Fram. He laid his plans, the Norwegian 
government gave him the famous old ship, and 
geographers of all nations smiled on the enterprise, 
preparations for which were nearing completion 
when in the autumn of 2909 the news of Peary’s 
success demagnetised the north polo of its stimulus 
to future exploration. Amundsen was grievously 
afflicted, but a new objective soon captured his 
heart. When Shackleton, fresh from his great 
Antarctic journey, lectured in Oslo later in the same 
year, Amundsen was a rapt listener. Lady 
Shackleton says that when her husband in a 
climax of eloquence quoted a verse of Robert 
Service about the call of the wild, a mystic light 
shone in Amundsen’s eyes as if he had seen a vision, 
and she believes that at that moment he took his 
decision, but he kept it to himself. 

In June 1910 the Fram was equipped and ready ; 
her company, like all the world outside, thought 
she had started for Bering Strait and the Arctic 
Sea ; but Amundsen sailed with the sealed orders 
of his great ambition locked in his heart. At 
Madeira for the first time he declared his intentions ; 
his comrades gloried in the idea of a race with Scott 
to the south pole; the outside world was struck 
with amazement. Amundsen left a cable to be sent 
to Soott, who was already in New Zealand, but his 
mind was uneasy at the thought of the criticism 
his action would call forth. If both expeditions 
had been planned only for the advancement of 
science, there would have been no rivalry but only 
effective co-operation, and in fact the meteoro¬ 
logical observations made by the Norwegians and 
discussed by Mohn proved of value in supplement¬ 
ing those of Scott’s parties. Amundsen’s was 
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confessedly a push to get first to the pole, and if 
he was given the desire of his heart, who can say 
whether leanness did not also enter into his soul ? 
His expedition was a model of foresight, equipment, 
and efficiency ; it went like clockwork, everything 
happened as planned, and on Dec, 14, 1911, Amund¬ 
sen and his four comrades were the first men to 
reach the south pole. The return journey was os 
smooth and successful as that outward. 

The achievement marked the zenith of a great 
man's power ; it was the finest polar journey in 
history. There followed the usual circle of lectures, 
feasts, and honours, but Amundsen had grown 
morbidly sensitive and searched every proffered 
tribute for a hidden slight. He felt bound to carry 
out his original project of drifting over the north 
polar area though the prospect seems to have lost 
its charm. Still, he proceeded with the equipment 
of an expedition on the Fram , which included an 
aeroplane, when the War broke out and he felt that 
he could not go. 

By speculation in shipping Amundsen amassed 
a small fortune in the earlier years of the War, 
though a less mercenary man never lived. He put 
all hiB money, as he put all his strength, into the 
furtherance of his schemes of exploration. Now 
he proceeded at his own expense to build a polar 
ship, the Maud , and to bring together a new staff 
for investigating the Arctic Sea. In 1918 he was 
ready, and was informed that at his request a safe 
conduct from German submarines might be given, 
but his horror at German naval methods had led 
him a y$?ar before to return his German decorations 
to the Kaiser, and he refused to ask any favour 
now. The Maud skirted the coast of Norway and 
entered the Kara Sea, proceeding eastward beyond 
Cape Chelyuskin before being frozen in. In 1919 
she was released in September and proceeded on 
her way ; but two of her crow had left the expedi¬ 
tion and were lost for ever in Siberia. 

Another winter had to be spent icebound on the 
Siberian coast, and in July 1920 the Maud had to 
proceed to Nome in Alaska, having accomplished 
the North-East Passage for the socond time in 
history. Here four more of the party returned 
homeland the Maud at last set out for her drift 
with a complement of only four men, including 
Amundsen. Their attempt, hopeless from the first, 
led to nothing but misfortune. The ship had her 
propeller damaged, and after a third winter frozen 
off the coast of Siberia, she had to return under sail 
to Seattle for repair in 1922, 

Amundsen returned to Norway, raised more funds, 
and became obsessed (the word is his own) by the 
idea that the future of polar exploration lay in the 
air. Returning to America he bought a Junker 

S lane and brought it to Alaska m the Maud , 
proceeded under Capt, Wisting due north 
into the polar drift, while Amundsen, me aeroplane, 
and pilot were taken in a coasting schooner bound 
for Point Barrow, hoping to fly from there to Spits¬ 
bergen. They had to land, however, at Wain- 
wright Inlet, where Amundsen left the machine and 
returned overland to Nome, making a journey of 
800 miles over the snow on foot at the average rat© 
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of 50 miles a day. Such were his strength and fit¬ 
ness at fifty, yet he had been warned by a heart 
specialist nine months before that he must do no 
more exploring and avoid strenuous exertion. In 
summer he returned to the shore of/the Arctic Sea, 
only to find his aeroplane damaged beyond repair. 
For the next two years his life was a nightmare of 
efforts, first to obtain new aircraft, then to right 
his utterly disordered finances. Friends turned 
against him, and it even seemed as if his career was 
ending in disaster. 

At its lowest the tide turned with the advent 
of a wealthy and adventurous young American, 
Mr. Lincoln Ellsworth, who placed his resources 
and his cheering companionship at the disposal of 
the prematurely ageing explorer. Together they 
lanned a flight in two flying boats from Spits- 
ergen to the north pole and back. The attempt 
was made in the early summer of 1925, and the 
boats had reached 88° N. when one had to descend 
from engine trouble and was found to be useless for 
further flight. The other joined it on a narrow 
lead of open water which rapidly froze, and for three 
weeks the six men toiled to level the rough ice and 
make a smooth runway along which the boat, fitted 
with ski for the purpose, could get up speed enough 
to rise. By something little short of a miracle this 
was achieved, and when the most hopeful had begun 
to fear the loss of the explorers, the little flying boat 
with twioe its proper number of passengers dropped 
safely on the sea at Spitsbergen. 

Before this narrow escape Amundsen had de¬ 
cided that the proper aircraft for polar flights was 
a lighter-than-air dirigible. Now Mr. Ellsworth 
purchased from the Italians a modified dirigible 
which was renamed the Norge , and in 1926 she flew 
safely to Spitsbergen. Here, while waiting for 
propitious weather for her flight to the north pole, 
Amundsen had to experience something of the 
emotion which he had caused in Scott at the south 

S ole, for the American, Capt. Byrd, arrived at Spits- 
ergen with an aeroplane on which he flew to the 

? Je and back before the Norge could make a start. 

mundson lost the first place in this polar race, but 
very speedily the Norge followed, reached and 
hovered over the pole, and then proceeded on her 
way across ice-Iaaen seas previously unseen by 
human eye to Alaska, where the cruise ended suc¬ 
cessfully. Col. Nobile, who had designed and built 
the Norge , sailed in her as chief pilot, but the rela¬ 
tions of the Norwegians and Italians became so 
strained that there was an open rupture on their 
return. 

Amundsen's work was done. He achieved 
another climax of popularity, it is true, but his 
nerves were worn with years of strain and hardship, 
and the joy of his unequalled triumphs at both ends 
of the earth failed to outweigh the memories of the 
struggles, the disappointments, and the alienation 
of friends. He was prematurely aged, solitary, and 
despondent, when in the early summer of the 
present year Gen. Nobile set out in the Italia to 
outdo the exploits in the Norge. When the great 
airship met with disaster, the last dramatic seen© 
(Continued on page 645.) 
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A Pioneer of Electrical Engineering. 

Reminiscences. By R. E. Crompton. Pp. xv + 
238 + 8 plates. (London: Constable and Co., 
Ltd., 1928.) 14 s. net. 

C IOL. CROMPTON is one of the few men now 
^ living who have clear recollections of the 
1851 Exhibition in Hyde Park. When a child of 
six, accompanied by his mother, he came up to the 
Exhibition in a special train from Thirsk to King’s 
Cross. The train was incredibly long, every seat 
was occupied, and it was drawn by six engines. 
Naturally, he was impressed by Paxton’s wonderful 
crystal building shining and glistening in the sun, 
very different in appearance from the clumsy 
concrete buildings of the Wembley Exhibition. He 
dragged his mother to the machinery hall at one 
end of the Palace. Neither the Koh-i-noor diamond 
nor any of the numerous side-shows had any 
attraction for him comparable with the loco¬ 
motives with their brilliantly polished piston rods 
and brasses burnished like gold. This had doubt¬ 
less the effect of giving an engineering bent to his 
after life. 

Crompton was born at Lion Hill, near Thirsk, in 
1845. His father, who had been educated at Jesus 
College, Cambridge, did valuable diplomatic work, 
sometimes travelling on secret missions disguised 
as an Arab. His mother was the niece of Robert 
Burns’s “ Lass of Ballochmyle.” She was very 
musical and was a friend of Mendelssohn. Colonel 
Crompton was their fifth and youngest child. He 
seems to have been a precocious boy. He remem¬ 
bers how in London in 1851 the steel-wheeled and 
horse-drawn vehicles rumbled over the granite- 
block paving with a deafening noise. Owing to this 
noise conversation was often impossible between 
Wm and his mother in busy thoroughfares. 

Amongst Crompton’s early schoolfellows was 
Hodgson the mathematician, better known as the 
author of “ Alice in Wonderland.” At the out¬ 
break of the Crimean War his father, who was an 
officer in the militia, volunteered to take his 
battalion to the front. He was ordered to Gibraltar 
so a$ to relieve line regiments who were going to 


the Crimea. He took his family with him. During 
his stay his wife’s cousin, who was the commander 
of H.M.S. Dragon , was allowed to take young 
Crompton on board his ship to the Crimea. Pos¬ 
sibly his parents thought that naval discipline 
would be good for him. He started as his cousin’s 
guest, but eventually it was found necossary to 
enrol him as a cadet in the Royal Navy. He thus 
commenced his service to Queen Victoria at the 
age of ten. When he arrived at the Crimea he 
went to visit his brother, who was in the trenches 
before Sebastopol. He thus gained, sixty years 
before the War, first hand knowledge of trench 
warfare. The shells were called * Whistling Hicks,’ 
and the Hare-shells for lighting the no-man’s-land 
‘Carcasses.’ During the armistice after the great 
assault on the Redan, he found in front of the 
trenches countless lead bullets which appeared at 
first sight to be a bluish sort, of gravel. Although 
he was only a child of eleven, yet as he had been 
in the firing line, he was awarded a medal and 
clasp. 

On his return to England Crompton finished his 
education at Elstree and Harrow. Afterwards, 
when staying with his brother at Famham, they 
rode over and saw the famous Sayers-Heenan prize¬ 
fight—a most unpleasant spectacle. During his 
holidays at Harrow he began to construct a full- 
sized road engine. At this time Messrs. Cook of 
York,andGeorge Saltof Saltaire, were both building 
road engines, and he met and discussed with them 
various difficulties. This led to him fitting his 
engine with the differential gear now practically 
used in all road vehicles. The motive power for 
the machine lathe in his small workshop was a man 
who drove a large flywheel by hand. 

In 1863, Crompton passed second in the examina¬ 
tion for direct commissions in the army, and the 
following year was gazetted an ensign in the Rifle 
Brigade and sailed to India. The Suez Canal being 
still unfinished, he went overland from Alexandria 
to Suez. In *lndia he finished his road engine, 
which made good progress on main roads. Hearing 
that R. W. Thomson of Edinburgh had got excellent 
results by using very large and thick rubber tyres 
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on tractor wheels, he got into communication with 
him and official tests were made of the Thomson 
engine. The results proved that mechanical haul¬ 
age could advantageously be used to replace bullock 
haulage for Army and PoHt Office work. This 
marks an important epoch in the history of 
the development of automobiles. Before this, 
agricultural traction engines were the only ones 
allowed to be used in England, a man having 
to walk in front of them with a red flag to set 
the pace. 

Crompton’s Indian experiments were the first to 
show on an adequate scale what could be done with 
steam power on the road. The only available 
power at that time was steam. The internal com¬ 
bustion engine was not developed until about 
twenty years later. In 1875, Crompton returned 
to England and ended his personal connexion with 
the development of road transport in India. He 
found that mainly owing to the fear that the 
interests of horse haulage would be injuriously 
affected, there was little opening for an engineer 
for road haulage in England. 

Having read of the developments of arc lighting 
in France by Gramme, Crompton entered into 
partnership with Mr. Fawkes to import electric 
lighting apparatus from France. Shortly after¬ 
wards Jbe inaugurated the firm of Crompton and 
Company, electrical engineers, at Chelmsford. At 
the Paris Exhibition in 1881 they were awarded the 
first gold medal ever given for electric lighting 
plant. Early in 1882 his firm installed a oomplete 
electric lighting plant at the Mansion House. A 
16-horse power Crossley gas engine in a basement 
room drove a dynamo by means of a belt. The 
lighting was a success, but one evening the belt 
came off the pulley and was flung alternately 
against the ceiling and floor of the dynamo room. 
People in the building were terrified by the banging 
noise, imagining that the Lord Mayor anti his guests 
were being attacked by Fenians, of whose designs 
everyone was then talking. 

The great fire which destroyed the Ring Theatre 
in Vienna in 1883 was indirectly the means of 
providing Crompton with the opportunity of 
experimenting on large scale electricity supply. 
The Emperor Francis Joseph was so impressed by 
the dangers of gas lighting that on the advice of 
the gas company he consulted Crompton. The 
result was a five-wire supply on the direct current 
aystenjb* In 1886 the Opera House was illuminated 
by electricity. The Crown Prince Rudolph was 
looked on by Crompton as one of his pupils, and it 
was through Crompton that he was first introduced 


to the Baroness Vetsera, who afterwards became 
his morganatic wife. The tragedy of 1889, when 
they were both found dead, he attributes to murder 
and not to suicide. 

The German system of doing work on deferred 
payment terms with the help of their bankers, on 
what is known as the group bank system, prevented 
Crompton's from getting much continental business, 
lit 1890, Crompton read an important paper to the 
Institution of Civil Engineers on the generation 
and distribution of electrical energy, pointing out 
for the first time the importance of the ‘ load 
factor * of a station. Between 1890 and 1899 he 
was busy on electrical work in all parts of the 
world. 

In October 1899 the Boer War began, Crompton 
volunteering at the earliest possible moment. After 
many unpleasant experiences he organised a fleet 
of transport engines and waggons and did military 
work of great value. 

In 1906, in conjunction with Le Maistre, Crompton 
drew up the constitution of the International 
Electrotechnical Commission which has done excel¬ 
lent work in standardising apparatus and in 
drawing engineers of all nationalities together in 
bonds of friendship. The first three presidents 
were Kelvin, Mascart, and Elihu Thomson, the last 
being the originator of the international scheme. 
The great success of this commission is largely due 
to Crompton, who was for so long its honorary 
secretary, and is now the honorary president. 

In 1910, Crompton was elected engineer to the 
Road Board, on which he has done valuable work. 
In 1914 he offered his services to the War Office, 
to help in the mechanisation of the army, but his 
offer was rejected. In 1915, however, Mr. Churchill 
applied for his services. He did work of great 
value in connection with the design of tanks of all 
kinds. 

Twenty-eight years ago, Crompton was enthusi¬ 
astic about the many boons that would ensue to 
Great Britain if a cheap electrical supply became 
universal. England would no longer be spoilt by 
densely populated industrial centres, and cottages 
would be evenly spread over the kingdom. The 
factory hands, instead of having to work under 
shafting in factories, would be able to carry on their 
industrial pursuits in their own cottage homes. 
This has been done in Switzerland, in Sweden, and 
in many other places abroad. Colonel Crompton is 
doing his utmost at present to enable his ideas to 
be put into practice, and everyone will hope that 
he will be as successful in the future as he has been 
in the past. A. Russell. 
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The Devil-Worshippers of Kurdistan. 

The Cult of the Peacock Angd : a Short Account of 

the Yezidt Tribes of Kurdistan. By R. H. W. 

Empson. With a Commentary by 8ir Richard 

Carnac Temple, Pp, 235 + 6 plates. (London: 

H. F. and G. Witherby, 1928.) 15a. net. 

URKISH rule over alien peoples had some 
defects, but it had one merit which is of 
Bupreme importance in archaeological eyes. Spor¬ 
adic outbursts of political fanaticism apart, it left 
social, religious, and linguistic independence to 
the different races that were subject to it. Thus it 
preserved a great deal of material that is valuable 
to the modern student. 

One of the most puzzling exhibits in what may 
be called the Turkish museum is the group of 
tribes known as Yezidis in their own habitat of 
Kurdistan and as devil-worshippers in Europe. 
They are very difficult to label accurately in detail. 
How far do they really worship the devil ? Who 
is the 4 peacock angel 5 w r hom they adore ? Do 
they belong to any of the great religions of human¬ 
ity ; and if so, to which ? What does the word 
4 Yezidi ’ mean ? Of w r hat race are the tribes ? 
In the book under review , Mr. Empson sets out 
the answers wdiich his reading and personal in¬ 
vestigations enable him to offer to these and other 
questions. 

In dealing with the first, he points out that a 
being like the devil who can do harm may be 
propitiated and consequently cajolod out of carry¬ 
ing his evil purposes into execution. Hence he 
considers that the Yezidis placate—with some 
exaggeration perhaps—rather than worship the 
devil. In the commentary which enriches Mr. 
Empson’s book, Sir Richard Temple accepts this 
view and supports it by examples from India. 
Other examples exist in the Mediterranean area. 
Sailors, for example, placate the sea-demon of 
Oape Linguetta in Albania with offerings of bread. 
In the same spirit the ancient Greeks spoke the 
Black Sea fair and called it the Euxine, the Favour¬ 
able, rather than the Axine W'hich it was in 
reality. 

As to the second question, Yezidis believe that 
the devil would be offended if he were named. 
Consequently they address their apotropaic cult 
of him to a proxy called Melek Taus, the 4 peacock 
angel.’ Sir Richard Temple attributes their choice 
of proxy to confused memories of the Mohammedan 
version of the temptation, in which a peacock 
appears as the intermediary between Eve and 
Satan. According to a legend related (was it 


collected ?) by Mr, Empson, the Yezidis them¬ 
selves say that Satan snatched Christ from the 
Cross. Failing at first to convince the women 
mourning by the empty tomb that he had done so, 
he took a dead cock and restored it to life to prove 
his power. Then, informing them that he wished 
to be worshipped thenceforth as ft peacock, he 
vanished. Sir Richard is certainly happier in his 
suggestion than the Yezidis, for they have only 
borrowed the story of the empty tomb from the 
canonical Gospels and the story of the revival of a 
dead cock from such Christian legends as the early 
tale of St. James of ConqMJstella and its Syrian 
prototypes. 

Question three is most interesting. To answer 
it Mr. Empson gives details of the religious beliefs 
and customs of the Yezidis. These include respect 
for running water and for certain trees, sun worship, 
regard for fire, traces of dualism, baptism, a (rather 
cursory) fast of forty days in spring, belief in 
purgatory, reverence for Christ and the symbol of 
the Cross, blood sacrifices, circumcision, trans¬ 
migration of souls, ablutions before worship, and 
certain funeral rites. On the evidence, Mr. 
Empson will say no more than that the Yezidi 
religion is highly syncretic. Sir Richard Temple, 
noting the Mohammedan environment of the 
tribes, calls it an extremist form of Islam with 
borrowings from the different religions with which 
the Yezidis have been brought into contact during 
their wanderings. 

Writing after long and intimate experience of 
Bulgars, Greeks, and Albanians who have deserted 
Christianity for Islam, I would go further. I 
would regard the Yezidis as having passed success¬ 
ively from animism to Sabaeanism (less probably 
Christianity) and finally to an imperfect form of 
Shia Islam. In my opinion funeral rites are the 
most decisive test of a faith. Most of the Yezidi 
funeral practices, notably the washing of the dead, 
the burial of sacred earth with him, the shielding 
of his remains from the surrounding earth, his 
inquisition by angels, and the funeral feast at his 
tomb, are Shia practices and range the Yezidis 
with the Shias. Turkish massacres of Yezidis are 
not inconsistent with this classification, for Turks 
have always hated sectarians of their own faith 
more than members of alien faiths. The massacres 
of Anatolian Shias by Sultan Selim and of Bektashis 
by Sultan Mahmud are cases in point. 

By the theory of progressive, but always partial, 
conversion of the Yezidis from one religion to 
another, such anomalies as baptism in their pre¬ 
sent practice would be explained, more easily, as 
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survivals from their previous religion rather than as 
borrowings from neighbouring creeds. Such saints 
as Sheikh Adi would fall naturally into place as the 
propagandists responsible for the change of faith. 
Such minor difficulties as the Yezidi taboo on the 
name Gurgis would disappear. For Nebi Gurgis, 
Saint George, is a prominent Christian saint in 
the Mosul district near which most of the Yezidis 
live. As such, he would have had to be camou¬ 
flaged as Khidr or disowned by the Yezidis at their 
adoption of Islam. In this connexion we wish that 
Mr. Empson had given us a list of Yezidi names. 

As to the meaning of the word Yezidi. Mr. 
Empson seems to relate it like the Yezidis them¬ 
selves to their alleged descent from the Caliph 
Yfizid. Their racial origin he, very prudently, 
thinks must be left to anthropologists to solve. 

Altogether the book is most interesting. Un¬ 
fortunately bad planning has made it hard to read. 
Thus the chapter entitled “The Origin of the 
Yezidi Tribes ” discusses the origin of three things, 
namely, the doctrines, race, and name of the 
Yezidis, but the discussion never separates one 
origin clearly from another ; and in his next book, 
will Mr. Empson not name his authorities, and put 
subjects as well as persons and places in his index ? 

Margaret Hasluck. 

An Eclectic Bibliography. 

The Subject Index to Periodicals , 1926. Issued 

by the Library Association. Pp. ix + 278. 

(London : Grafton and Co., 1928.) 10s. 

rilHE desirability of possessing lists of references, 
JL kept as up-to-date; as possible, is apparent to 
every investigator, whatever the field of knowledge 
in which his interest lies. For the individual to 
compile his own subject index from original sources 
of information, an enormous amount of time and 
labour is required. It is the function of published 
‘ bibliographies ’ to provide him with the required 
material in the form of references to original papers 
and, in some cases, as abstracts of the articles to 
indicate their scope. There are two requirements 
which a list of references must fulfil if it is to be of 
real practical value: it should be as complete as 
possible ; and it should be suitably classified by 
subject. No bibliography, however specialised, is 
complete. No bibliography can be complete. In 
the restricted field of science alone, the number of 
articles published each year is probably of the order 
of one million, and these are distributed through 
some fifteen thousand current scientific periodicals 
( The World List of Scientific Periodicals,” of 


which vol. 1 was published in 1925, and which was 
admitted to be incomplete, contained entries of 
more than 24,000 scientific periodicals in existence 
since 1900). Of this number of articles a compara¬ 
tively low percentage is indexed in bibliographies. 
A great proportion is lost to those investigators to 
whom they would be of extreme use. It is true, of 
course, that the majority of articles of outstanding 
importance are mentioned in abstract or reference 
journals ; but who is to determine the value of an 
article to an individual ? 

The first thing that one would welcome, there¬ 
fore, in a modem subject index is a wide range of 
literature covered. 

The second important feature is an efficient 
classification according to subject. In this, the 
majority of indexes are sadly deficient. At least 
one hundred and fifty systems of classification have 
been devised, but editors of indexing journals, in 
most cases, are very shy of adopting any system, 
however valuable it may have been shown to be in 
practice. 

In the light of these two considerations, scope and 
classification, it is interesting to consider the present 
publication of the Library Association. The “ Subject 
Index to Periodicals ” was begun in 1915 to provide 
a general index to periodical literature. Volumes 
were issued, either as consolidated volumes or as 
Class Lists, covering the literature up to 1922. 
The work of publication became considerably in 
arrear, and in order to bring it up to date the 
volume for 1926 has now been issued. The volumes 
for 1923 to 1925 are in course of preparation. 

The volume for 1926 contains some 21,000 
entries, covering about 600 periodicals. The Class 
List arrangement is discontinued, the arrangement 
of the present edition being alphabetical by sub¬ 
jects, based upon the Alphabetical Subject Head¬ 
ings of the Library of Congress. Tho classification 
possesses the well-known disadvantages of on 
alphabetical system of classification, but in practice 
the system used here appears to be as convenient 
and useful as this method of classification can be. 

It is in the very small range of literature covered, 
that the chief source of disappointment lies. The 
work is not confined to scientific subjects, and yet it 
deals with only 600 periodicals, whereas in the field 
of science alone there are some 15,000 current 
periodicals. No serious attempt seems to have 
been made towards a judicious selection of the 
type of periodicals selected for indexing, or to a 
discrimination between articles according to their 
obvious value as sources of new or sound in¬ 
formation. 
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For the scientific investigator the work is of little 
value. It cannot hope to compete with the well- 
known specialist abstract journals. Moreover, it is 
stated in the preface that a few of the more technical 
periodicals, which are covered by printed abstracts, 
have been excluded. The method of selecting the 
periodicals for exolusion seems to be very arbitrary. 
For example, the Philosophical Magazine is in¬ 
cluded, while the Proceedings of the Royal Society is 
omitted. Many of the popular scientific journals 
are indexed, while most of the important journals 
containing original papers are excluded. 

For public libraries the work may have its uses. 
But even here it would need to be used in con¬ 
junction with other bibliographies. Otherwise, a 
very erroneous impression of the literature of a 
particular subject will be obtained. If one may be 
excused making suggestions, the following would 
appear to be the system of editing which would make 
the work of greatest value : That in future editions 
the guiding principle be that of providing the 
ordinary non-specialist, who uses chiefly a public 
library, with a survey of the most important papers 
published on the subjects in which he is interested. 
That the most satisfactory way of achieving this 
would probably be to use the services ol a staff of 
specialists. Each specialist would be acquainted 
with the literature of his subject, and would provide 
a list of references to the most important articles on 
his subject, gleaned from as wide a range of journals 
as possible. In this way a bibliography would re¬ 
sult which would be of far greater value than that 
compiled by indiscriminate indexing of articles, 
good and bad, from a limited number of periodicals, 
and excluding many of the most important sources 
of information. 

It is not the intention of this note to belittle the 
work done by the Library Association and its large 
number of voluntary contributors. Their work is 
very praiseworthy, and is purely a labour of love. 
It is rather to suggest that the results of their 
labours would be of greater value if directed along 
lines somewhat different from the policy which ap¬ 
pears to be followed at present. W. Clark. 


Biology of Insects. 


The Biology of Insects. By Dr. George H. Carpenter. 
Pp. xv+ 473+ 16 plates. (London: Sidgwick 
and Jackson, Ltd., 1928.) 16s. net. 


I N the insects, perhaps more than in any other 
group of animals, the biological interest 
outweighs the morphological. In fact, as Dr. 
Carpenter says in his preface, the great wealth of 


facts makes a careful choice of material not only 
necessary but also very difficult. Any omission 
is sure to disturb some critic. The plan of Dr. 
Carpenter's book is reminiscent of that adopted 
in many recent German text-books. The structure, 
physiology, and sense-organs are described in the 
earlier chapters, while the later ones' show what 
use insects make of their endowment. 

This troatment leads to six (out of the total of 
fourteen) of the chapters being predominantly 
concerned with morphology. Perhaps, if the 
amount of morphology had been reduced, especially 
in those aspects which Dr. Carpenter has treated 
more fully in his previous books, room might have 
been found for certain topics that have not, or 
only inadequately, been treated. The question 
of parasitism and its relation to and development 
from the carnivorous habit would have provided 
the material for a long and interesting chapter 
on a subject of increasing economic importance. 
The last chapter, on insects in relation to mankind, 
is full of ‘ old familiar faces,' while some of the 
interesting modern work ( e.g . in Australia) is 
unmentioned. There is little exposition of the 
principles governing applied entomology ; no 
indication, for example, of the difference between 
attacking a pest living in its native country and 
one which has recently been introduced into an 
area whore its enemies are lacking ; nor are the 
causes of insect outbreaks discussed in any detail. 

These objections are not, perhaps, altogether ad¬ 
missible against a book which will, in any case, 
contain a great deal which is new and interesting 
to those who are not specialists in the subject. 

In certain cases recent work has made it neces¬ 
sary materially to modify some of Dr. Carpenter’s 
statements. Thus, on p. 145, the generalisation 
that “ in every case wc find the form and action of 
an insect’s ovipositor suited to tho position in 
which eggs have to be placed ” is very sweeping. 
In the case mentioned of Phasgonurid grasshoppers, 
Grasse has actually shown ( Bull. Biol, France et 
Belgique , 68, p. 454; 1924) that species with 
similar ovipositors often lay their eggs in very 
different substrata and vice versa. The statement 
on p. 202 that it is the brighter-coloured sex which 
carries the other on the nuptial flight has not been 
borne out by recent observations. Warren ( Ent . 
Record , 32, p. 218 ; 1920) points out that while 
the greater activity of one sex or the other in the 
nuptial flight is highly specific to particular genera 
or families, it is not generally correlated with colour. 
The account of tho solitary bees, Hdlictus , on 
p. 225, is defective, for Stockhert (Konowia , 2, 
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p. 48 ; 1923) has recently shown that many species 
are truly social and have a real worked caste, 
offspring of the hibernated females. In the inter¬ 
esting summary of the activities of termites (p, 253) 
there is no account of Cleveland's work proving 
that termites are able to eat such quantities of 
cellulose only by the help of their symbiotic 
intestinal ciliates. The acceptance of Dr. Harri¬ 
son's interpretation of his experiments with the 
gall-making saw fly, Pontania , is a more debatable 
point. The proof that the instinct to lay on a 
new food-plant has been impressed on the germ- 
plasm is by no means rigid ; it is equally possible 
that the experience of the larva of the special 
chemical properties of the new food-plant has 
been handed on to the adult with the larval central 
nervous system, which is little modified in meta¬ 
morphosis. Such a method of instinct-evolution 
may well be very important amongst insects ; it 
is possible that some of the pests which have arisen 
in recent years through alteration in the normal 
food-plant (e.g. Orchestra fagi , p. Ill) illustrate 
the same process. 

Of the illustrations, the photographs (many of 
them taken by Mr. H. Britten) are excellent, both 
in their technique and in the story they tell. 
There is a useful bibliography and index, though 
the latter, unfortunately, does not include the 
names of authors mentioned in the text. No 
misprints have been noticed, but on p. 381 Scceva 
dryadis is a fly and not an aphis ; this mistake, 
however, is due to an error in the work there 
quoted. On p. 382 also, Leria (fam. Helomyzidae) 
would not normally be called a midge. Dr. 
Carpenter’s book is likely to provide many with a 
useful introduction to a very large subject. 

Microscopic Life in Drinking Water. 

The Microscopy of Drinking Water . By Prof. 
George Chandler Whipple. Revised by Prof. 
Gordon Maskew Fair and Prof. Melville Conley 
Whipple. Fourth edition, rewritten and en¬ 
larged. Pp. xix + 586 +19 plates. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1927.) 35a. net. 

ryiHIS book deals with a subject which is of 
-L practical importance to the water engineer, 
and presents at the same time a biologioal 
problem of a quite fascinating kind, namely, the 
symbiosis, to use the word in a purely literal sense, 
of microscopic organisms. One can imagine with 
what keen interest Darwin would have reflected 
upon the problem, if the materials for its study had 


been available to him. Let it be said now that this 
is a well-written and well-arranged treatise, which 
combines an enthusiastic interest in the subject with 
a sound judgment upon its practical aspects. 
Naturally, perhaps, American experience has been 
drawn upon for the purpose of illustration, and yet 
the book would have gained in comprehensiveness 
if the editors had given more space to the observa¬ 
tions of workers in other countries. 

The term ‘ microscopic organisms 1 is virtually 
equivalent to the term ‘ plankton / and relates to the 
organisms (except the bacteria) that are invisible to 
the naked eye, and inhabit streams, lakes, ditches, 
and other bodies of fresh water. The common 
organisms in drinking water include algtn, fungi, 
protozoa, rotifera, Crustacea, bryozoa, and sponges. 
Taken altogether, 187 genera—108 plants and 79 
animals—have been recorded, but of these only 10 
genera cause serious trouble. The bacteria are not 
considered in this volume. They make drinking 
water unsafe, whereas the microscopic organisms 
make it unsavoury. These organisms do not thrive 
in grossly polluted water, and therefore they do not 
indicate pollution of the water by sewage. 

From the point of view of the biologist the study 
of the microscopic organisms concerns the mutual 
relations, whether helpful or inimical, of their life 
processes, and their reactions to the physical en¬ 
vironment and to more highly developed types of 
living organisms. Thus fresh-water fish feed on 
Crustacea and insect larvae ; the Crustacea prey 
upon rotifera and protozoa; the rotifera and proto¬ 
zoa feed on algae and bacteria ; and the algae absorb 
soluble substances and gases provided in part by 
the decomposition of animal and vegetable matter 
brought about by bacteria. 

The circumstance that the microscopic organisms 
are more numerous in the surface layers of lakes 
and reservoirs than in the deeper strata is doubtless 
explained as an effect of light, which stimulates the 
metabolism of the chlorophyll-containing organ¬ 
isms by inducing photosynthesis, the process 
whereby carbohydrate food materials are built up 
from carbon dioxide and water. Temperature has 
a marked effect on the plankton, and it would have 
been interesting if reference had been made to the 
influence of this factor upon the water supplies of 
tropical countries. Aeration is another important 
factor. Chambers found that aeration tends to 
the formation of individual cells of algse, and that 
in poorly aerated water the tendency is rather 
towards the production of colonies and filaments. 
The hydrogen-ion concentration of samples of water 
taken from varying sources and under varying con- 
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ditions, and its relation, to the plankton, is a part 
of the subjeot which until recently has been 
inadequately investigated owing to the lack of a 
sufficiently simple technique. 

An interesting chapter deals with the microscopic 
organisms met with in water pipes and aqueducts. 
Here the absence of light and the growth of sponges 
on the walls are not favourable to the plankton. 
Covered conduits harbour fungi, sponges, hydrozoa, 
bryozoa, Crustacea, insect larvae, worms, and 
molluscs. ‘ Pipe moss ’ is the popular name for the 
branching furry growths of hydrozoa and bryozoa. 

The somewhat ill-defined group of organisms 
which includes leptothrix and crenothrix has many 
times been a source of trouble in water supplies. 
They arc filamentous forms and are surrounded by 
a sheath upon which ferric oxide or hydroxide may 
be precipitated. If present in excess they give a 
milky appearance to the water or a rusty-iron 
colour, and a musty, fishy or otherwise disagreeable 
odour. 

Much has yet to be learned concerning the 
chemical nature of odoriferous substances derived 
from microscopic organisms. In most cases the 
odour is caused by compounds analogous to the 
essential oils, and in many genera the oil globules 
may be seen within the cell, especially before 
sporulation or encystment. The cucumber taste 
and odour have been a frequent cause of complaint 
against the Boston water supply. This was at 
first attributed to a sponge (Spongilla fluviatilis), 
but it is probably due to Synura , a free-swimming 
protozoon grouped in " subspherical social clusters ” 
and commonly present in swamp waters. The 
aromatic odours sometimes associated with drink¬ 
ing water are due chiefly to the diatomaceee. Two 
species of protozoon possess an aromatic odour; 
Cryptomonas smells of violets and Mallomonas has 
a similar odour, which, however, when strong, 
becomes fishy. 

An account is given of the method devised by 
Moore and Kellerman (1904) of controlling algal 
growths in water supplies by means of copper sul¬ 
phate. Mention is made of the plan of scattering 
the copper sulphate on the frozen surface of 
reservoirs, thereby ensuring a uniform distribution 
- when the ice melts. This salt does not exterminate 
the algse, and the resistant oells survive to act as a 
seed for a later outbreak. There is no evidence 
that the organisms acquire resistance to the repeated 
action of the copper sulphate. Chlorine is pre¬ 
ferred by some as an algioide, and its addition in 
amounts greater than the minimum lethal con¬ 
centration destroys the odo&r and taste-producing 


oils that are liberated from the dead plankton. 
The removal of the excess of chlorine is effected by 
means of sulphurous acid, or sodium sulphite, 
bisulphite, or thiosulphate. 

The second part of the book is devoted to a 
systematic account of the classification and char¬ 
acteristics of the microsoopic organisms which are 
met with in drinking waters. G. F. P. 


Text-books of Physical Chemistry. 

(1) Introduction to Pky steal Chemistry . By Sir James 
Walker. Tenth edition. Pp. xii+446. (Lon¬ 
don : Macmillan and Co., Ltd., 1927.) 16*. net. 

(2) Elementary Physical Chemistry . Adapted from 

“ A Treatise on Physical Chemistry.’' By 

Prof. Hugh S. Taylor. Pp. ix + 531. (London ; 
Macmillan and Co., Ltd., 1927.) 16*. net. 

(3) Theoretical and Experimental Physical Chem¬ 
istry. By Dr. James Codrington Crocker and 
Dr. Frank Matthews. Pp. viii +581. (London : 
J. and A. Churchill, 1927.) 21*. net. 

(4) Lehrbuch der physikalischen Chemie. Von 

Prof. Dr. Karl Jellinek. Funf Bandc. Zweite, 
vollstandig umgearbeitete Auflage. Band 1 : 
Grundprinzipien der physikalischen Chemie, die, 
Lehre vom Fluiden , Aggregatzustand reiner Stoffe . 
Pp. liv+960. 82 gold marks. Band 2, Liefe- 

xung 4. Pp. 272. 21 gold marks. (Stuttgart: 
Ferdinand Enke, 1928.) 

(1) TXTALKER’S “ Introduction to Physical 
▼ V Chemistry” appears to share with 
Rosooe and Schorlemmer’s “ Treatise on Chem¬ 
istry ” the gift of perpetual youth, if not of immor¬ 
tality, since it has now reached a tenth edition, and 
shows no signs of decay in its twenty-ninth year. 
There is perhaps something in common which keeps . 
these books in steady demand over so long a period 
of years, and that something (it may be surmised) 
is a sound appreciation of values, which has led to 
the retention of things that matter, even if old, 
and to a cautions inclusion of new matter only if 
likely to be of permanent utility. In other words, 
the secret of youth seems to depend on permitting 
a natural process of ageing and avoiding artificial 
efforts to keep young. 

The present period is a trying one for writers of 
books on physical chemistry, since it is not easy to 
adhere to the new doctrine of ‘ complete ionisa¬ 
tion * and yet to do justice to the older doctrine of 
‘ reversible ionisation/ which was embodied in 
Arrhenius’ theory of 4 ejectrolytic dissociation/ 
In the present edition this problem is faced quite 
frankly, but it is treated with such care and 

o4 
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discretion that there is little risk that the teacher 
will have to recall his words, or that the student 
will have to unlearn what he has been taught, 

The inclusion of East’s cryoscopic method, with 
camphor as the solvent, and of Baker’s later 
experiments on the effects of intensive drying, are 
indications that the work done in the five years 
which have elapsed since the appearance of the 
ninth edition is sufficiently represented in the 
tenth edition ; and this impression is confirmed 
by the up-to-date character of the further litera¬ 
ture which the student is advised to read. The 
advice to * read Walker ’ can therefore still be 
given with confidence to those who want to lay a 
sure foundation of knowledge of physical chem¬ 
istry. 

(2) It has always been a problem to know what 
book to recommend to the pass student who has 
* read Walker * and now wishes to study a more 
advanced book for an honours course. There are 
a few brilliant students who can road a series of 
books on solutions, on thermodynamics, on cata¬ 
lysis, on atomic structure, and on valency, and then 
proceed to study the general discussions of the 
Faraday Society; and some students of equal 
ability may attempt to master the 1359 pages of 
H. S. Taylor’s “ Treatise on Physical Chemistry ” ; 
but these Herculean labours cannot safely be im¬ 
posed on the honours student who is not a specialist 
in physical chemistry, and whose chief interest 
may be in some other branch of chemistry. 

For students such as these, the abbreviated 
version of ‘ big Taylor ’ now published as an 
“ Elementary Physical Chemistry ” may be com¬ 
mended, since it creates immediately a new 
atmosphere, instead of merely telling the same 
story with a few additional details. Thus the first 
chapter on 14 The Atomic Concept of Matter ” is 
dominated almost at once by nuclear and extra- 
nuclear electrons and their application to chemical 
theory ; and in the same way the second chapter 
makes an early start with the thermodynamical 
problems which form the last chapter of Walker’s 
“ Introduction. " The problem of 14 Energy in 
Chemical Systems ” is thus put in the forefront of 
the book ; and this characteristic is maintained in 
the later chapters, where thermodynamic treat¬ 
ment is used freely. 

An interesting contrast is seen in the two 
chapters on ionic equilibria. The first deals with 
‘ weak electrolytes ' in the traditional manner, 
whilst the second deals with 4 strong electrolytes/ 
from the point of view of the thermodynamic 
activity, and the Debye-Htkckel theory of con-* 


duotivity. The revision of earlier methods of teach¬ 
ing is here complete and entirely satisfactory ; but 
revision is still urgently needed in the treatment of 
catalysis, which is discussed as if hydrogen and 
hydroxyl ions were the only possible catalysts in 
aqueous solutions, and as if neutral salts could 
only act by stimulating a hydrogen ion to greater 
thermodynamic and catalytic activity. This view is 
a legacy from the days when the theory of elec¬ 
trolytic dissociation was first exploited, and the 
time has already come when it should be 4 scrapped' 
along with some other too-hasty deductions and 
assumptions of that period, for whioh the present 
volume provides a decent interment. 

(3) Drs. Crocker and Matthews claim to have 
had twenty years’ experience in teaching physical 
chemistry, but in this period they appear to have 
produced only about seven original papers, includ¬ 
ing one on which the names of both authors appear. 
This is not in itself a disqualification for writing a 
text-book, but it deprives the book of the adventi¬ 
tious aid which a text-book necessarily receives 
When the names of the authors are widely known 
as writers of authority in their own field. 

The scope of the book is very similar to that of 
the two preceding volumes, since it is intended to 
include in a single volume the material necessary 
for an honours degree. In reality the standard of 
difficulty is a little higher than that of Walker’s 
“ Introduction,” whilst it is certainly below that 
set by Prof. Taylor. Bold printing, short chapters, 
and a liberal series of 145 well-drawn figures make 
the book an easy one to read, and the questions 
which are usually included in an honours course of 
physical chemistry are adequately discussed. 

If, therefore, no other alternative were available, 
the book oould be recommended as satisfying quite 
well the requirements of students taking such a 
course. On the other hand, in the opinion of the 
reviewer, it does not give promise of displacing either 
of the two preceding volumes, since Walker's didactic 
skill is still without a rival in this field, and Taylor's 
wideT experience enables him to write with greater 
authority when dealing with controversial questions 
or with unsolved problems. The student would 
therefore lose rather than gain as a result of paying 
five shillings more for the larger volume. 

(4) Prof. Jellinek's 44 Lehrbuch der physika- 
lischen Chemie ” consists of five volumes, which it 
is proposed to issue yearly in three parte, at a 
price which will be increased by 10 to 15 per cent 
above the present subscription rate when the whole 
volume is complete. The present instalment in* 
eludes the first volume of about 1000 pages at 
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82 marks, and one-third of the seoond volume, 
ending abruptly in the middle of a sentence on 
p. 272, at a cost of 21 marks. The complete work 
may therefore cover more than 4000 pages and cost 
perhaps £20. A work of this size is too big to be 
used as a text-book, especially when the student 
has to read it in a foreign language ; but it is the 
type of book which German authors have a special 
skill in producing and English readers are some¬ 
times glad to consult. The appearance of a second 
edition may be taken as evidence that there is a 
market for such a book, either in its country of 
origin or abroad. T. M. Lowry. 


Nitrogen and Phosphorus. 

A Comprehensive Treatise on Inorganic and Theo¬ 
retical Chemistry . By Dr. J. W. Mcllor. Vol. 8 : 
N. P. Pp. x + 1110. (London: Longmans, 
Green and Co., Ltd., 1928.) 63s. net. 


T HE eighth volume of Mellor’s “ Comprehensive 
Treatise ” carries the simple sub-title N.P., 
recalling the equally simple sub-title of the first 
volume, H.O. It is in many respects a critical 
volume, since the chemistry of nitrogen (and in a 
lesser degree the same statement may be made of 
phosphorus) has undergone an extensive trans¬ 
formation in many of its aspects since the first 
volume of the treatise was issued in 1922, and it 
might very well have happened that the treatise 
would have lagged behind, and shown signs of 
being a little out-of-date at this stage. A study 
of the new volume immediately dispels this fear, 
since the author has had an almost uncanny success 
in searching out even the least pretentious of post¬ 
war publications and setting them in place in his 
narrative. 

This feature of the new volume is well illustrated 
by the sections on " The valency of nitrogen ” and 
on “ The constitution of the ammonium compounds 
and the ammines,” where the old historic formulae 
are retained in their proper setting, but are sup¬ 
plemented on one hand by Werner’s formulae and 
on the other hand by formulae based upon the 
electronic theory of valency. The author’s treat¬ 
ment of co-ordination compounds is indeed excep¬ 
tionally able and authoritative, although he has 
not had the opportunity of acquiring this authority 
by original work on the subject. 

The section on “ Allotropio forms of nitrogen ” 
bears the same testimony to the author’s skill and 
perseverance in keeping his narrative up-to-date, 
since physical and chemical observations are cited 
rjght up to 1927, including the contents of a number 


of letters to Nature, which are quoted along with 
the more substantial contributions to scientific 
literature. 

The sections which deal with the fixation of 
nitrogen have the same general character as the 
rest of the volume, since the author* gives a very 
large range of references to original literature, 
without attempting to supply full details of tech¬ 
nical processes, although several of the principal 
types of electric furnace are illustrated by simple 
diagrams. The sections on various nitrogen com¬ 
pounds contain some unfamiliar information, as, 
for example, that a freezing-point diagram can be 
drawn to demonstrate the crystallisation of solid 
N a 0 3 from a mixture of NO and N 2 0 4 , and that 
nitric oxide forms a transient compound with 
chlorine of the composition NOCl 2 . The existence 
of NOBr, NOBr 2 , and NOBr 3 is also indicated by 
the same methods. 

Phosphorus provides less scope than nitrogen for 
interesting paragraphs, but is discussed with equal 
efficiency. The polar formula for phosphorus penta- 
ohloridc should, however, have been attributed to 
Langmuir, and Sugden’s evidence for the existence 
of a semi-polar bond in phosphorus oxychloride 
might have been cited. The formulae assigned to 
the polyphosphoric acids are of an old-fashioned 
type, in which the phosphorus is generally quinque- 
covalent, but they are scarcely open to criticism 
in a treatise which has a definite historical character 
since the formulae are generally those of the author 
whose work is being described. 

Dr. Mellor is obviously not flagging in the 
Herculean task that he has undertaken, but on 
the contrary proceeds “ from strength to strength,” 
and can certainly be congratulated on the 
vigour and efficiency of the latest section of his 
work. 


Marriage and Maternity. 


Hymen . or The Future of Marriage. By Norman 
Haire. (To-day and To-morrow Series.) Pp. 96. 
(London : Kegan Paul and Co., Ltd.; New York : 
E. P. Dutton and Co., 1927.) 2s. 6d. net. 
Motherhood and its Enemies . By Charlotte Hal¬ 
dane. Pp. vi + 256. (London: Chatto and 
Windus, 1927.) 6s. net. 


(1) 1 \/¥ ANKIND being what it is, marriage must 
1VJL be unsuccessful in the great majority of 
cases. It is so because of the general ignorance of 
matters relating to sex, the result of a faulty sex- 
education, and because of prejudices, the fruits 
of faulty standards of sex-oonduot based on the 
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religious and social prohibitions which doubtless 
once served their purposes but are now most 
certainly anachronous. The standards of to-day are 
those of the ancient Israelites as modified by the 
Christian Churches, and more often than not have 
no relation to biological fact or to modern social 
needs. 

Mr. Norman Haire makes two assumptions. 
Normal sexual activity should be mode possible 
when once puberty has been attained. Sexual 
congress is the primary object of marriage. He 
argues that there must be either early marriage 
with controlled fertility and easy divorce, or else 
premarital experience with controlled fertility, safe¬ 
guards against- venereal diseases, and the removal 
of the stigma of illegitimacy. Though he is of the 
opinion that the lifelong monogamous marriage is 
the ideal, he does not give his reasons for this 
opinion, and suggests that legalised polygamy will 
be required for the majority. He foresees the 
development of male prostitution, and of the eugenic 
conscience. One can read the book in half an hour, 
but to destroy or to banish its arguments will 
require much longer. 

(2) An attitude that is commonly regarded as 
typically masculine is expressed in this book by 
one who certainly is characteristically feminine. 
The author, in seeking an explanation of certain 
aspects of sox relationships, has, with an energy 
that is remarkable, traced the historical develop¬ 
ment of woman in her relation to man and to the 
community from the earliest times, extracting from 
her records recipes for the cure of modern ills. 
She depicts the relative licentiousness of the women 
of the pastoral Jews, the harem-like existence 
lightened by the institution of slavery reaching 
its zenith in ancient Greece, the institution of 
the class of exalted prostitutes, the period of the 
deterioration of the respectable woman and the 
abasement of the prostitute class in Rome, the 
inception of Mary-worship and the development 
of celibate female orders, the middle-class revolu¬ 
tion with its development of a social and economic 
ambition on the part of woman, the lessening of 
the incentive to maternity and the coincident 
increase in the demands for personal freedom 
resulting in the spread of feminine celibacy, and 
finally the effects of the War upon the position 
and the attitudes of women. 

The author concludes that the position and the 
attitudes of woman to-day are the results of the 
introduction of Christianity with its praise of the 
celibate, the abolition of slavery, and of the com¬ 
petition of home and industry* There exists a 


widespread and exaggerated sentimental adulation 
of motherhood associated with an increasing un¬ 
willingness on the part of women to undertake its 
duties. She holds that the sexually normal woman 
is one whose career leads or should lead to mating 
and motherhood, and that the real enemy of 
motherhood is the non-reproducing female intersex 
who deviates more or less markedly towards the 
male type. In the past it has been the least 
womanly who have fought the battle of their sex’s 
emancipation: it is the elderly virgin that has 
nurtured sex-antagonism, competing with the male 
economically and refusing to conform to his ideals 
of sex relationship. The present conflict of the 
sexes is due to the anti-biological influence of the 
Christian religion in the past and to the recent 
activities of the non-reproducing women, who, 
whilst being biologically superfluous, are socially 
and politically influential. 

Mrs. Haldane deals with her opponents not 
gently; she uses the bludgeon somewhat too 
readily, but certainly she scores her points. 

F. A. E. Crew. 


Systems of Forestry. 

Silvicultural Systems. By Prof. R. S. Troup. 
(OxfordManuals on Forestry.) Pp. xii +200 + 43 
plates. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1028.) 21s. net. 
npHE destruction of natural forests still continues 
A throughout the world. In Russia, Canada, 
and the United States, where the great bulk of 
softwood (i.e. coniferous timber) is produced, the 
lumbering operations of private owners as a rule are 
purely destructive, since no efforts are made to 
secure the growth of a second crop of timber trees 
on the felled area. As a consequence, a famine in 
the world's supply of timber is predicted to come in 
thirty or fifty years' time. Is there no remedy 1 
Can the problem of the world's future timber 
resources be solved ? The answer is that in France 
and Germany scientific methods have been gradu¬ 
ally evolved, by means of which the original forest 
areas are not only conserved but also rendered more 
productive. In the so-called 1 managed forests ' of 
these countries, new crops of trees come in succes¬ 
sion on the ground, and the highest possible yield 
of timber is extracted year after year. This 
regular ‘ sustained yield ’ is much more economical 
than intermittent or spasmodic yields. 

The different modes of scientific treatment of the 
forest, current on the continent, are technically 
called 4 silvicultural systems/ and can be grouped 
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into about a dozen forms. Transferred from 
Europe, these systems have been successfully 
applied in the government forests of India and the 
United States, and with suitable modifications 
could be practised in Great Britain. 

The variou? systems are carefully explained by 
Prof. Troup in this excellent text-book, which is 
aptly illustrated by full-page reproductions of 
photographs of actual forests. Owners of large 
woodlands and working foresters will find the 
subject presented in an interesting manner. Local 
examples* are cited, so that the book will serve as a 
guide to students in quest of practical knowledge of 
the various systems. Botanists will be interested 
in the varied and often peculiar cases of natural 
regeneration in wild and cultivated species, as teak 
in Burma, white mulberry in India, lodge-pole pine 
and Douglas fir in North America. The seedlings 
of the last species often arise in areas devastated by 
fire, from seed stored in the ground. 

The oldest system known is that of coppice, 
which was systematically practised by the Romans 
for the production of firewood, vine-stakes, and 
other small material; and short rotations were 
adopted, eight years for chestnut and eleven years 
for oak. The coppice system is still used in 
England to grow oak, ash, chestnut, and hazel. 
Coppice with standards is another useful system 
on private estates, where it is utilised partly for 
game preserves and partly for fencing material. 
This system has been employed since the twelfth 
oentury at Melton Constable in Norfolk. Planta¬ 
tions of exotic species, as larch, spruce, silver fir, 
and Corsican pine, are usually worked on the 
dear-cutting system in England. This practice is 
now imitated in South Africa, Australia, and 
New Zealand, where certain North American 
species are more profitable to grow than the native 
trees. 


Quantum Mechanics. 

The New Quantum Mechanics. By George Birt¬ 
wistle. Pp. xiii+290. (Cambridge: At the 
University Press, 1928.) 16*. net. 

HEN the history of the progress of atomic 
physics during the twentieth oentury comes 
to be written, three dates will certainly occupy 
prominent places ; 1900, when Planck published his 
researches on the discontinuous emission and 
absorption of energy ; 1913, when Bohr derived 
the Balmer series and Rydberg's constant in terms 
of known physical quantities from a consideration 
of Rutherford's model of the atom; and 1925, 


when the new theories of quantum mechanics were 
originated. 

Mr. Birtwistle has already dealt with the state of 
the quantum theory immediately prior to the new 
work in “ The Quantum Theory of the Atom.” The 
present book resumes the story from 4 925. In this 
crucial year, Heisenberg enunciated his new scheme 
of quantum kinematics in which the dynamical 
equations retain their classical form but in which 
the oommutative law of multiplication does not 
hold. This is effected by replacing the classical 
representation of a variable in Fourier series by a 
matrix or table of terms built up from those magni¬ 
tudes which are experimentally observable. Con¬ 
currently with this, Dirac, working on independent 
lines, found that the quantum conditions could 
be expressed by the Poisson bracket of classical 
mechanics. He further showed that difficulties of 
devising a suitable scheme of matrix differentiation 
could be avoided by his method, the matrix repre¬ 
sentation being only necessary to interpret the 
functions of the dynamical variables used in terms 
of the ordinary numbers in which the results of 
experiment must necessarily be obtained. In the 
same year the theory of the spinning electron was 
given by Uhlcnbeck and Goudsmit. This theory 
enabled Heisenberg and Jordan to prove the 
^-formula, previously obtained empirically by 
Lando, and also to justify Sommerf eld’s formula for 
the Paschen-Back effoct. 

While these theories were being explored, 
Schrddinger seized on the new ideas of de Broglie as 
to the waves associated with matter and attacked 
the atomic problem from an entirely different 
aspect, by assuming that in the case of mechanical 
systems of the atomic scale of smallness the 
phenomena should be represented by a wave motion 
rather than by the motion of a mass-point. He 
derived a differential equation for the wave function, 
and by means of the eigen functions obtained from 
this equation he was able to throw a fresh light on 
atomic phenomena. Moreover, Dirac was able to 
derive the Heisenberg matrices from the eigen 
functions. 

Schrddinger s work was from the mathematical 
point of view a great advance, since the theory of 
differential equations on which it is based is not 
only more familiar but is also a more developed 
branch of analysis, and lends itself readily to 
arithmetical computation. 

In the present book the author presents a 
complete, reasoned, and eminently readable account 
of all these theories. Those who have read the 
original memoire as they have appeared will 
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welcome this able summary of their important 
features, while others about to enter this new field 
will be glad to have available an account of the 
theories up to a definite date which will give them 
an opportunity of contending with the new work 
which is continually appearing. The subject of 
the last chapter, ”The essential indefiniteness of 
quantum mechanics,” has also been dealt with by 
Bohr in a recent Supplement to Nature (N. Bohr, 
Nature, April 14. 1928), but this need not be 
regarded as a pessimistic augury for the future of a 
field of inquiry w hich has all the vigour of its youth. 

L. M. Milne-Thomson. 


Brains of Apes and Men. 

The Brain fromi Ape to Man: a Contribution to the 
Study of the Evolution and Development of the 
Human Brain- By Prof. Frederick Tilney. 
With Chapters on the Reconstruction of the 
Gray Matter in the Primate Brain Stem, by 
Prof. Henry Alsop Riley. In 2 volumes. Yol. 1. 
Pp. xxvii + 473. Vol. 2. Pp. xv+475-1120. 
(London : H. K. Lewis and Co., Ltd., 1928.) 
105«. net. 

MpHIS massive and expensive treatise—it weighs 
JL 11 pounds 9 ounces and its price is 5 guineas 
—consists mainly of descriptions of the (macro¬ 
scopic) form and proportions of the grey matter in 
the brain stems of a series of Primates. The 
purpose of this immense labour is not altogether 
apparent: for the descriptions are vague and often 
meaningless. The photographs that are repro¬ 
duced as half-tones are for the most part blurred 
and indistinct; and the line drawings that are 
intended to interpret these indistinct photographs 
exaggerate their defects and in some oases introduce 
errors not in the photographs. 

It is, however, not merely the records of his own 
observations and the figures that display inaccu¬ 
racies. Prof. Tilney’s references to other writings 
are untrustworthy, and in some cases the mis¬ 
representation of the views of other anatomists is 
so gross as completely to invert their real opinions. 

The investigations of the last thirty years have 
emphasised the faot that the progressive modifica¬ 
tion of the visual centres' is the cardinal factor for 
the correct interpretation of the distinctive features 
of the Primate brain and the explanation of its 
evolution. Yet in this massive treatise on the 
Primate brain not only is there no reference to this 
matter, but also, what is even more astounding, in 
the closely printed 28 pages of bibliography there 
is no mention of (nor in the text any suggestion of 


acquaintance with) the work of suah authorities 
as Monakow, Aliens Kappers, Brodmann, Min¬ 
kowski, Brouwer, and in fact most of those who 
have created our modern knowledge of the Primate 
brain! 

In his foreword Prof. Henry Fairfield Osborn 
informs the reader that this treatise 44 contains the 
basis of what to our knowledge is the first profound 
study of the genesis of the intimate and internal 
structure of the human brain in comparison with 
the brains of animals more or less nearly related to 
man ” I This daring claim could be made with 
any semblance of justification only by a writer who 
assumes that his readers are unacquainted with 
the works of the great neurologists of the nine¬ 
teenth century and the modern treatises written 
by Monakow, Edinger, Arifins Kappers, Brodmann, 
Oskar Vogt, Rademaker, Anthony, Brouwer, and 
scores of others whose work has been ignored by 
Prof. Tilney. G. Elliot Smith. 


Scientific Backgrounds. 

(1) Religion and Science : considered in their His¬ 
torical Relations . By Charles Singer. (Berm’s 
Sixpenny Library, No. 144.) Pp. 79. (London : 
Ernest Bonn, Ltd., 1928.) fid. 

(2) Kant's Critique of Teleological Judgement : 
Translated , with an Introduction, Notes and 
Analytical Index. By Dr. James Creed Meredith. 
Pp. xovii + 208. (Oxford: Clarendon Press; 
London: Oxford University Press, 1928.) 12a. fid. 
net, 

(3) The Unique Status of Man. By Dr. Herbert 
Wildon Carr. Pp. 216. (London: Macmillan 
and Co., Ltd., 1928.) 7*. 6 d. net. 

(4) Nature and God: an introduction to Theistic 
Studies i with special reference to the Relations of 
Science and Religion . By Prof. William Fulton* 
Pp. xvi+294. (Edinburgh: T. and T. Clark, 
1927.) 9s. 

(5) Naturalism and Religion . By Prof. Dr. Rudolf 
Otto. Translated by Prof. J. Arthur Thomson 
and Margaret R. Thomson. Edited with an 
Introduction by the Rev. W. D. Morrison* Re¬ 
issue. Pp. xi + 374. (London : Williams and 
Norgate, Ltd., 1928.) 6s. net. 

ITH the increasing specialisation of scientific 
study, men of science are feeling the need 
of providing their own particular field with some 
more general background* Hence an increasing 
interest in the history and philosophy of science. 
Dr. Singer's small yet admirable bock in Messrs* 
BernPs series (!) is not a history of the d^vriopmeht 




529 


Supplement to “ Nature ” October 6, 1928 


of science, but a sketch of the relations in the past 
between the scientific and the religious interests. 
The author does not confine himself to modern 
developments, but goes back to the Ionian Greeks 
of the sixth oentury B.C., and carries us through the 
ancient and medieval periods to the modem. One 
notes with interest that he does not attribute the 
decline of the science of antiquity to the rise of 
Christianity. 

“ Despite the spread of philosophy based on 
science, the observational activity of antiquity was 
slowly dying in the pagan world from about 100 B.c. 
About a.d. 200 it expired with Ptolemy and Galen. 
The decay of observation, as wo have seen, was the 
result of internally acting causes. In origin it had 
nothing to do with Christianity, which was not yet 
in a position to have its full effects on pagan 
thought/’ 

Apparently, an important difference between our 
present attitude and that of the Ancients was that 
whereas modem science has led to an attitude of 
optimism by giving us control over Nature, the 
science of antiquity offered no such control and led 
to an attitude of pessimism, since Nature seemed 
indifferent or hostile to man. This pessimistic 
attitude is displayed in Lucretius as well as in 
Marcus Aurelius. It is interesting to speculate 
whether science would lose any of its popular 
prestige to-day if it seemed to warrant an attitude 
of cosmic pessimism. Perhaps not unless its 
practical results were felt to be inimical to life, as 
the people in “ Erewhon ’’ felt to be the case with 
mechanical science. 

Men of science in general are unwilling to suppose 
that either metaphysical or practical considerations 
can affect the future of science. Nevertheless, it is 
probable that more students of science are interest¬ 
ing themselves in philosophical problems than ever 
before, perhaps because science itself is becoming 
metaphysical. If this is so, it is not only philo¬ 
sophers who will be grateful to Dr, J. C. Meredith 
for his edition (2) of “ Kant’s Critique of Teleo¬ 
logical Judgement ” with the excellent introductory 
essays and very useful analytical index. Biologists 
especially will be interested in a work which dis¬ 
cusses so acutely the relationship and meaning of 
mechanism and teleology. The ‘ oritioal philo¬ 
sophy * of Kant seems especially useful and even 
congenial to students of science, since, as Dr. 
Meredith says, it “just marks out bounds, and 
leaves it to Science, Art, and Ethics eaoh to build 
it is able on its own ground." 

With regard to the metaphysical tendencies of 
setettoe to which we have referred, physics-has 
certainly become involved in them; and it is 


difficult, if not impossible, for biologists and 
psychologists to avoid contact with problems of a 
definitely philosophical nature. Dr. Wildon Carr’s 
admirable sketch of present tendencies of thought 
(3) makes this clear. He indicates with great 
clearness the change of outlook which has taken 
place, by means of a contrast between the two 
opposing views. 

“ The philosophical w T orld to-day," he writes, 
“ is divided into two hostile camps. The ideal of 
the one is to be able to reduce all the phenomena 
of life and consciousness to the law of reciprocity, 
the law r of the equivalence of action and reaction. 
The real universe is conceived as an interlocking 
mechanism, in which change, novelty, creation have 
no place. In philosophy they are materialists or 
natural realists. In science they are absolutists. 
In psychology they aro behaviourists. In ethics 
they are deterministic and naturalistic. . . . 

“The ideal of the other is to interpret all the 
phenomena of nature in accordance with the law of 
freedom, as it is experienced in the spontaneity and 
self-determining character of the activity of the 
individual. The real world is the living world. 
Inertia, materiality, necessity, are derivative 
aspects of the world, relative to the mode of 
living activity and its determination in actions. 
Those who fight under this banner are idealists 
in philosophy, relativists in science, voluntarists in 
ethics.” 

Altogether, this is a most interesting book, 
WTitten in an easy and popular style. Not less 
interesting, but perhaps rather more academic in 
format and style is Prof. Fulton’s work (4). Ho is 
concerned chiefly with what is, of course, the 
central problem, that of purpose, for theism in any 
form must stand or fall with this. What will 
interest the scientific reader most, perhaps, are two 
points. In the first place Prof. Fulton rejects the 
idea of unconscious purpose, which indeed does 
appear to be a contradiction in terms. In the 
second place, he rejects external or ‘ deistic * views 
of the divine nature and mode of action. If this is 
characteristic of modem tendencies in theology, 
certain reformulations of doctrine would appear to 
be due, since deistic notions are quite prevalent in 
orthodox circles, though not invarably recognised 
as such by those who hold them. The book is ably 
and closely argued, contains very numerous refer¬ 
ences to current literature both scientific and 
philosophic, and, in short, is an admirable work to 
place in the hands of anyone who wants guidance 
through the intricacies of modem speculation. 

The public will be very grateful to the publishers 
for arranging a reissue (5) of Dr. Rudolf Otto’s 
“ Naturalism and Religion," published originally in 
1907. Though now no longer new, the book is still 
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of exceptional value. Along with the late Prof. 
James Ward’s “ Naturalism and Agnosticism,” it 
played no small part in bringing about a change of 
view which (as we have seen above) has recently 
been reinforced from the side of scientific research 
itself. The numerous readers of Dr. Otto’s notable 
work, “ The Idea of the Holy,” will turn to this 
earlier book with much interest. J. C, H. 


Haemoglobin. 

The Respiratory Function of the Blood. By Joseph 

Barcroft. Part 2: Haemoglobin. Pp. ix+200. 

(Cambridge : At the University Press, 1928.) 

12*. M. net. 

rpHIS second part of “ The Respiratory Function 
JL of the Blood ” sustains the description given 
to the first edition of the book by its author, as the 
story or log of his physiological explorations, some¬ 
times alone, sometimes with a crew, and occasion¬ 
ally with a pilot aboard. It deals exclusively with 
those aspects of the work which the author has 
actually touched himself or which he has delegated 
to some responsible member of his crew. Much of 
the work on haemoglobin which has been done at 
Cambridge has been carried out under the auspioes 
of the Haemoglobin Committee of the Medical Re¬ 
search Council. To them and to his various pupils 
and collaborators the author expresses an indebted¬ 
ness which must surely be fully reciprocated. 

Heemoglobin, as Prof. Barcroft says and demon¬ 
strates, is one of the most remarkable, if not the 
most remarkable, of substances in Nature, and it is 
little matter for surprise, on comparing the present 
volume with the previous edition of 1913, to note 
how greatly our knowledge of this singular com¬ 
pound has been augmented through the activities of 
the Cambridge laboratories. 

We should note perhaps first the investigations 
by Anson and Mirsky,Robin Hill,Keilin, and others, 
on the chemical nature and relations of the various 
porphyrin derivatives. It would take us beyond the 
scope of a review to enter into these in any detail at 
all, but one of the most revolutionary points is that 
heemochromogen cannot as formerly be regarded as 
reduced alkaline h©matin,but must be considered as 
representative of a large group of loose compounds 
produced when hiematin is reduced in the presence 
of one of a very varied group of nitrogenous sub- 
stanoes, mostly bases. Globin, when denatured, 
can be one of these, but so also may nicotine, pyri¬ 
dine, hyrazine, or ammonia. The resulting heemo- 
chromogens resemble one another very closely, and 
the one usually prepared from whole blood or heemo¬ 


globin differs from heemoglobin itself ohiefly by 
containing denatured globin. 

Next, the investigation on cytochrome by Keilin, 
and the probability that oytochrome is a mixture of 
haemochromogcns which is found very widely if not 
universally distributed throughout the animal and 
vegetable kingdom, is fundamental. These re¬ 
searches not merely extend, but also vindicate most 
thoroughly the investigations of MacMunn on the 
histohaematins in 1886, and show that Hoppe- 
Seyler’s criticism of these was mainly unjustified. 
In fifteen years the opinion with regard to the 
specificity of haemoglobins has taken quite definite 
form. This specificity is probably due for the most 
part to differences in the protein part of the mole¬ 
cule, though minor and relatively insignificant 
differences due to differences in the heematins 
cannot be finally excluded. 

With regard to the nature of solutions of haemo¬ 
globin and the method of preparing these in a state 
of reasonable purity, great advances have also been 
made. The researches of Adair, for example, indi¬ 
cate that the molecular weight of haemoglobin in 
solution as determined by its osmotic pressure is of 
the order of 68,000, which corresponds to four times 
that expected from the empirical formula, or a value 
of 4 for n in Hill’s equation. The dissociation curve 
of haemoglobin and tho chemical dynamics of the 
union of oxygen with haemoglobin are discussed 
with great clearness and in considerable detail, and 
in the course of this we approach a subject which has 
shown the most remarkable development, namely, 
a study of the kinetics of the oxygenation and re¬ 
duction of haemoglobin and of the formation and 
dissociation of carboxy-haemoglobin in the remark¬ 
able researches by Hartridge and Roughton. These 
investigators, by the use of most ingenious methods, 
have been able to determine the length of time taken 
for combination between oxygen and heemoglobin 
under various conditions. It is interesting to note 
in passing that the velocity constant for oxygena¬ 
tion of haemoglobin is about 7*5 times as great as 
that for the reduction of oxy-heemoglobin. The 
high affinity of heemoglobin for carbon monoxide as 
oompared with oxygen is not due to a high velocity 
constant for a union between the two, but to the 
extreme slowness with which the dissociation takes 
place again, so that where oxy-haemoglobin would 
dissociate in a fraction of a second, carboxy-haemo¬ 
globin would "©quire several minutes. 

There are many other interesting comparisons 
between oarboxy-hsemoglobin and oxy-haemoglobin 
which are discussed. Heemoglobin, though appar¬ 
ently a very complicated and unstable substance, 




Supplement to “ Nature” October 5 , 1928 


531 


can be produced artificially from the proximate con¬ 
stituents, heematin and globin, Indeed, many com¬ 
pounds of hffimatin and other metallo-porphyrins 
with various proteins have been produced by R. 
Hill. Two interesting substances which are dis¬ 
cussed in some detail are chlorocruorin, in which the 
porphyrin group is different, and haemocyanin, 
whioh is a copper-porphyrin compound. 

The various haemoglobins and other porphyrin 
derivatives whioh are scattered so widely through¬ 
out the animal kingdom possess those properties 
best suited to the particular biological conditions 
under which each of them functions. 

The book is of great interest, not merely for the 
large amount of information contained in it, which 
would not easily be available from any other source, 
but also by reason of the interesting method by 
which the author presents the subject and by the 
incidental anecdotes freely scattered through its 
pages, These give that personal touch which is 
so characteristic and attractive a feature of Prof. 
Barcroft’s writings. It is a book which will be read 
and re-read. C. L. E, 


Toxic Gases and Vapours. 

Noxious Gases and- the Principles of Respiration 
influencing their Action. By Yandell Henderson 
and Howard W. Haggard. (American Chemical 
Society Monograph Series.) Pp. 220. (New 
York ; The Chemical Catalog Co. Inc., 1927.) 
4.50 dollars. 


T HE authors state that the control of manu¬ 
facture, handling and sale of substances 
which are poisonous, other than food and drugs, is 
inadequately dealt with by the existing Federal and 
State laws of the United States of America. They 
have therefore set out in a monograph, which is 
primarily intended for chemists and engineers, a 
classification of the noxious gases and volatile sub¬ 
stances most frequently met with in industry, with 
a description of the physiological action of each, 
so far as it is known, and of the treatment appro¬ 
priate to counteract its harmful effects on the 
body. 

The first part of the book is devoted to a descrip¬ 
tion of the physiological processes concerned in 
respiration, to the application of the laws of gases 
and vapours, and to the principles determining 
absorption, distribution, and elimination of volatile 
substances in the human body. 

The control of respiration and the respiratory 
functions of the blood are explained at considerable 
length, and a reader of this volume will gain a fairly 


comprehensive view of modem conceptions on these 
matters. 

Toxic gases and vapours are viewed as problems 
of respiration, and are therefore classified rather 
from the point of view of their physiological effects 
than of their chemical relationship; The authors 
divide them into four groups, namely: (1) 

Asphyxiants, (2) irritants, (3) volatile drugs and 
drug-like substances, (4) inorganic and organo- 
inotallic substances. The asphyxiants are sub¬ 
divided into : (a) simple asphyxiants which are 
physiologically inert and act by excluding oxygen 
from the lungs ; and (b) chemical asphyxiants 
which act either by preventing the blood trans¬ 
porting oxygen or by preventing the tissues from 
using it. 

The irritants are for the most part corrosive 
agents which injure the tissues of the respiratory 
tract and thus induce inflammation with a conse¬ 
quent impairment of gaseous exchange in the lungs. 
Most of the warfare gases fall into this category, 
but the authors are not concerned with them as such, 
and they are merely mentioned in their relation to 
industries. 

The volatile drugs and drug-like substances are 
those which exert some action after absorption 
through the lungs. They consist of hydrocarbons, 
many of them anaesthetics, but including also the 
organic nitro compounds which act upon the blood 
and circulation, bringing about severe anaemia, and 
in some cases degeneration of organs such as the 
liver. 

The inorganic and organo-metallic group includes 
such true poisons as phosphorus, mercury, and lead. 

The chief uses in industry and the mode of action 
on the body and treatment, so far as they are known, 
are detailed under each group. Reference is also 
made to recent observations on the relationship 
between physiological action and chemical con¬ 
stitution, with the deductions which have been 
drawn therefrom. 

The book is written in a very readable style and 
forms a valuable addition to the literature on the 
medical aspects of industrial hazards. 

As it is intended primarily for engineers and 
chemists, it perhaps goes into greater detail than is 
necessary on the mode of action of some of the 
substances dealt with, for example, in the case of 
the volatile drugs and drug-like substances. 

The authors very rightly emphasise, however, 
that in accidents from toxic gases in industrial 
plants, the saving of life is in the hands of the 
workers present, since in most cases medioal aid 
must inevitably arrive too late. 
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Our Bookshelf, 


Archzology and Ethnography. 

The Nile and Egyptian Civilization, By Prof. Alex¬ 
andre Morct. Translated by M. R, Dobie. (The 
History of Civilization Series.) Pp. xxix+497 
+ 24 plates. (London: Kegan Paul and Co., 
Ltd. ; New York : Alfred A. Knopp, 1927.) 
25#. net. 

In “ From Tribe to Empire, 1 ” Profs. Moret and M. 0. 
Davy drew a pioturo of the growth of civilisation in 
the favoured area of the Mediterranean and Near 
East, taking this to include Mesopotamia. The 
former now turns to a more intensive study of one 
of the three great cultures included in the area, 
namely, that of Egypt. As might be expected 
from Prof. Moret, the religious aspect is his special 
preoccupation ; but in Egypt- that is almost in¬ 
evitable. For, as he points out, the character of 
the records from which our knowledge of Egyptian 
history is drawn, which are almost exclusively of 
a funerary or dedicatory nature, gives them the 
peculiarity of recording gratitude cither towards 
god or the king. 

Prof. Moret visualises Egyptian history, there¬ 
fore, vory largely in terms of the successive dominant 
religions. The worship of Ra represents the absol¬ 
ute domination of the king, the worship of Osiris 
the dcmocratisation of the Empire, after an inter¬ 
mediate oligarchical stage, when the ascendency of 
the clergy of Heliopolis led to the extension of privi¬ 
lege to the priestly class. In the light of these 
views, Prof, Moret is able to provide an interpreta¬ 
tion of the obscure relations of Hatshpsut and 
Thothmes IT. and Thothmcs III., which is at least 
intelligible and, be it said, more reasonable than any 
hitherto put forward in view of the character of the 
latter monarch. 

Racial 8i/ntheM8 in Hindu Culture , By S. V. Vis- 
wanatha. (Truber’s Oriental Series.) Pp. vii + 
234. (London : Kegan Paul and Co., Ltd.; New 
York: E. P. Dutton and Co., 1928.) 10#. 6d. net. 

This book is interesting as symptomatic of the 
trend of opinion among certain sections of educated 
India, Its aim is to smooth away distinctions and 
to emphasise similarities and assimilations in the 
numerous elements of which the Indian peoples and 
Indian cultures are composed. Thus, while one 
school of students turns from the Indo-Aryan aspect 
of Indian civilisation to seek for the contribution of 
non-Aryan peoples, the author of this volume is con¬ 
cerned to show, without disregarding the non-Aryan 
element, that there has been a fusion which has 
evolved a type of civilisation common to the whole 
country sufficient to justify its treatment as a unit 
in the history of the social and intellectual develop¬ 
ment of mankind. This involves the assumption of 
a spirit of conciliation and compromise pervading 
relations among the various peoples of India. It is 
scarcely necessary to point out that this view of 
Indian history involves considerable re-reading of 
the evidence and a revision of accepted theory 
which are not likely to prove wholly oonvmcing. 


Astronomy. 

The Constellations and their History . By the Rev. 

Charles Whyte. Pp. xii+284 + 4 plates. (Lon¬ 
don : Charles Griffin and Co., Ltd., 1928.) 

10#. Gd. net. 

The purpose of this book is to give an account of 
tho constellations and stars from primitive times, 
which will be useful to beginners in astronomy. 
The first chapter contains a short account of the 
history of the constellation figures, and a map and 
description of the appearance of the heavens from 
the British Isles in each month of the year. This 
is followed by a section of about sixty pages, con¬ 
taining an account of the apparent motions, dis¬ 
tances, and physical characteristics of the stars, and 
brief paragraphs on the nebula? and the structure 
of the universe and evolution of the stars. The 
remainder of the book consists of descriptions of 
the various constellations, with historical notes and 
information concerning the more interesting objects 
to be observed in them. 

The structure of the book is well conceived, and 
if the material had been satisfactory the book 
would have occupied a decidedly useful place ill 
astronomical literature. The amateur beginner, 
especially, would welcome a book of this type. It 
must be said, however, that in spite of the author's 
obvious conscientious efforts to perform his task 
as well and as thoroughly as possible, he has not 
succeeded in rising to the occasion which he has 
undoubtedly recognised. The language, dignified 
rather than inspiring, is not infrequently marred 
by grammatical errors and looseness or obscurity 
of phrasing. More serious still is a misleading lack 
of precision which permeates the whole work and 
makes it impossible to regard the book as a truly 
scientific one. Examples might be chosen from 
any part; it will suffice to mention the section on 
magnitudes (p. 51) and to quote the following 
sentence from p, 66 : “ The whiter a star is the 
hotter it beoomes, while the redder it is the cooler 
it becomes.** Serious inaccuracies are much less 
numerous than small defects of tho kind just re¬ 
ferred to, but they can, nevertheless, scarcely be 
described as rare. Laplace, for example, is credited 
with supposing that the nebular matter out of 
which, according to the nebular hypothesis, the 
solar system developed, was originally “ absolutely 
stationary, and consequently could not revolve on 
its axis.” In spite of muoh valuable information 
which the book contains, we cannot recommend it 
to those for whom a good book of its type would be 
most useful. 

The Fundamentals of Astronomy . By Prof. S. A* 
Mitchell and Dr. C. G. Abbot. Pp. xi + 307). 
(London: Chapman and Hall, Ltd., 1927* 
15#. net* 

This book is based oh Dr. Abbot's previously pub¬ 
lished work, " The Earth and the Stars/' and its 

witlTthoseof its prototype. Large sections of the 
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earlier work have, in fact, been reproduced, with 
little or no alteration, so that the new volume is 
effectively a revised edition of the old. The re¬ 
vision involves a slight rearrangement of the 
material, with additions and amplifications (includ¬ 
ing charts showing the brightest stars of the con¬ 
stellations) and a removal of the errors and least 
satisfactory features of the original. 

“The Earth and the Stars’' was reviewed in 
Nature as an essentially good book, marred by 
looseness in construction and details of presenta¬ 
tion. It is very pleasing to find that the defects 
have now been almost, if not entirely, eliminated, 
and we have no hesitation in recommending the 
present volume as a very valuable addition to the 
growing mass of astronomical literature. The text 
is enriched (the authors, with an excess of modesty, 
say “ relieved ”) by a number of relevant and well- 
chosen anecdotes which accord well with the goneral 
tone of the book. It is to be hoped that it will 
circulate widely amongst those whose interest in 
imporsonal and super-mundane things is waiting 
to be aroused. 

For the sake of future editions, it may be wejl to 
point out the more important of the few errors and 
defects which have been noticed. It was Newton, 
and not Fraunhofer, as stated on p. 22, who in¬ 
troduced the slit into spectroscopic work. The 
diagram on p. 57 is ineffective, because of the small 
scale on which the .earth is drawn. The account, 
on p. 241, of the process of emission and absorption 
of light (taken over from the earlier book) is so 
vague that it is difficult to believe that it would be 
intelligible to anyone not previously familiar with 
the Bohr model. The definition of the chromo¬ 
sphere (p. 148) as the whole atmosphere of the sun, 
including the reversing layer, is discordant with 
history, etymology, and general usage. Finally, 
the angstrom is not one ten-millionth of a metre, 
as stated on p. 221, but one ten-thousand-millionth. 

The book is well printed and produced, though it 
has the excessive weight characteristic of many 
modem American scientific works. H. D. 

Biology. 

Shell Life : an Introduction to the British MoUusca. 

By Edward Step. New and revised edition. 

Pp. 421 +32 plates. (London and New York : 

Frederick Warae and Co., Ltd., 1927.) 7s. fid. 

net. 

Thb new edition of Mr. Edward Step's “ Shell Life ,J 
is very attractive with its many delicately coloured 
plates. It is a popular account of all common 
mollusoa, marine, fresh-water, and land, of Britain, 
and not only the shells but also the animals are 
described with notes on their habits. It is admir¬ 
ably fitted for its purpose—to introduce those who 
have no scientific training to the delights of collect¬ 
ing and observing one of our most interesting 
groups of animals, but we cannot help wondering | 
whether the author's way of coining popular names 
whenever possible for even the rarer shells is really 
the; way. Such names as the ‘ peppery 
fniTbw^flhelV r Turton’s weasel-eye/ 1 despised eolis * 


and ' least whelk,' do not, we think, really appeal 
to the lay mind more than the scientific names, 
even though based on these. Moreover, they have 
no meaning for anyone other than British, whereas 
to know the scientific name at least puts one in 
touch with foreign correspondents. However, as 
the scientific names aro always add' d, this is a 
small matter. 

Of more importance is the fact that Littorina 
Uttorm , the common periwinkle, is still stated to 
lay its eggs in a gelatinous mass on seaweed. This 
statement was fully accepted in 1901, the date of 
the first edition, but Dr. Tattersall in 1908 read a 
paper before the British Association showing that 
our three common periwinkles, L . littorea, L . 
obtusata, and L. rudis, are all different, L. Uttorm 
laying single egg capsules capable of floating, 
shaped like a soldier’s tin hat and enclosing one 
or two, rarely three or four, eggs, which hatched os 
early veligers, L. obtusata laying eggs in a gela¬ 
tinous mass on sea-weed (similar to Mr. Step’s 
figure which he attributes to L . littorea) i and L. rudis 
being viviparous. 

The author’s suggestion that Solen pellucidus is 
very likely only a variety of 8 . siliqua cannot be 
correct. Study of its life and habits and observa¬ 
tions on the young of S. siliqua amply prove them 
to be separate species. With regard to the ptero- 
pods, British species are still stated to be rare, 
although Limaciim retroverman taken in enormous 
numbers in plankton round our coasts, forming a 
very important fish food ; L. Lemeuri, which is 
not mentioned, has also been recorded both for 
the Channel and the North Sea. 

Popular Handbook of Indian Birds . By Hugh 

Whistler. Pp. xxiv+438 + 17 plates. (London 

and Edinburgh : Gurney and Jackson, 1928.) 

15*. net. 

The present volume has been written by Mr. 
Whistler, but its issue is due, mainly, to the gener¬ 
osity of Mr. W. 8. Millard, assisted by Mr. W. F. 
Mitchell and Sir George Lowndes, whilst it is due 
to these gentlemen also that the work is now pur¬ 
chasable at a price so far below its real value. 

A book on the common birds of India is one 
which has for very long been a desideratum , and 
though several authors, amongst others Inglis, 
Finn, and Dewar, have written accounts of certain 
olasses of birds, there has been no book to which a 
visitor to India oould turn when desirous of ascer¬ 
taining the names and habits of the birds he sees 
during the course of his travels in India. 

This work very largely meets the needs of the 
traveller in India, but it certainly caters for the 
visitor to north-west and* western India, rather than 
for those who may chance to visit other portions of 
that vast Empire. The author’s personal know¬ 
ledge of birds is obviously confined to the birds of 
the Punjab and North-West Provinces. So long 
as he writes about these birds he is able to be 
both scientifically correct and also very interesting. 
When, however, he writer about birtfe from other 
provinces, which is seldom the case, ho has not the 
same grip of his subject. 
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Despite the above shortcomings, Mr. Whistler’s 
work is undoubtedly the best and most compre¬ 
hensive popular work on Indian birds that has 
yet appeared and should be of the greatest help 
to anybody who wishes to know more about the 
common birds he sees every day in India. In his 
preface, Mr. Whistler gives us his ideas on classi¬ 
fication and some other points which are, perhaps, 
quite unnecessary in a work of this character. On 
the other hand, his comments on the points on 
which further information is still desirable are 
quite good. 

The get-up of the book is excellent, and both the 
colour plates and woodcuts quite up to the high 
standard of all Mr. Gronvold’s work. We regret 
that the publishers havo found it necessary toyise 
such heavily loaded paper, as the weight of the 
book makes the reading of it to be literally no 
light task. 

Seashore Animals of the Pacific Coast . By Prof. 

Myrtle Elizabeth Johnson and Harry James 

Snook. Pp, xv+659+ 12 plates. (New York: 

The Macmillan Co., 1927.) 32*. net. 

This book, as the preface tells us, is a non-technical, 
illustrated account of the structure and habits of 
the common seashore animals of the west coast of 
the United States, and it will certainly be a great 
help to all those interested in shore collecting. 

Two things strike the British zoologist about the 
Pacific fauna : the first is the general similarity to 
one’s own common sea-shore animals, the second 
the decided differences, for there is really scarcely 
any common animal of the same species in the two 
regions. In general agreement are the jelly-fishes, 
hydroids, starfishes, and sea-urchins, anemones in 
the rock pools, limpet-like flat mollusks on the 
rocks, and other gastropods, sand-dwelling bivalves 
and othor numerous sand- and mud-dwellers, but 
look into these carefully and great differences are 
seen. There is not one true limpet (Patella) 
mentioned, its place apparently being taken bv the 
more primitive Acmcea, and by Fiwurella, which has 
its headquarters in those parts ; the periwinkles, 
top-shells, and whelks are all different species, and 
the same applies to moat of the other animals. 
There are naturally some outstanding differences. 
A shore characterised by the beautiful ‘ Bea pansy 5 
in the rock pools and by the egg case of Argonauta 
(the Argonaut ‘ shell ’) cast up on the beach, is 
an altogether desirable collecting ground and one 
looked upon with envy by the Briton who hopes 
to go there some time. 

Altogether an extremely good idea of the shore 
fauna is given and most of the illustrations are 
excellent, especially the photographs from life and 
some outline drawings, such as an atlantid on 
p. 527 and a diagram of Tethys on p, 488. The 
coloured plates, although giving a good idea of the 
brilliancy of many of these creatures, are not so 
well drawn as most of the uncoloured figures. 

The authors rightly emphasise the desirability of 
the living animal being studied and if possible not 
preserved at all, whilst if aquaria are kept they 
should have few inhabitants. 


A Glossary of Botanic Terms : with their Derivation 
and Accent. By Dr, Benjamin Daydon Jackson. 
Fourth edition, revised and enlarged. Pp. xii + 
481. (London: Gerald Duckworth and Co., 
Ltd.; Philadelphia : J. B. Lippincott Co., 1928.) 
15s. net. 

The late Dr. Daydon Jackson was engaged in the 
revision of the proofs of this book in its fourth 
edition at the time of his death. His last contribu¬ 
tion to the science that he loved will be of permanent 
value, and it is to be hoped that in future years 
some other botanist will continue this valuable 
work, and that the “ Glossary of Botanic Terms ” 
may long be available to smooth the path of the 
reader who would grapple with the terminology 
of a very descriptive science. 

In the present edition the original pages are 
reproduced by photo-zincography. There are 
sixty additional pages of new terms, the results 
of the sometimes misplaced ingenuity of the 
botanical writers of the last decade. A list of 
commonly employed signs and abbreviations 
follows, and the work terminates with a biblio¬ 
graphy of other books of a similar category. 

Topographical Anatomy of the Dog . By Dr. 0. 
Cbarnock Bradley. Second edition. Pp. xii + 
268. (London and Edinburgh : Oliver and 
Boyd, 1928.) 24*. net. 

Prof. Charnock Bradley’s excellent manual, 
“Notes on the Dissection of the Dog,” has 
now grown into an important treatise on canine 
anatomy, which is not only of interest and value to 
the veterinary student and surgeon, but also to 
medical and science students. It is a valuable 
work of reference to the comparative anatomist. 

Chemistry. 

Anorganische Chemie. Von Prof. Dr. Robert 
Schwarz. (Wissenschaftliche Forschungaberichte, 
Naturwissensohaftliohe Reihe, Herausgegeben 
von Dr. Raphael Ed. Liesegang, Band 16.) Pp. 
xi + 139. (Dresden und Leipzig : Theodor Stein- 
kopff, 1927.) 8 gold marks. 

Ik this little work the author has attempted to 
sketch the most important advances made during 
the years 1914-25 in inorganic chemistry. Since 
separate volumes in the series deal with the closely 
related branches of physical chemistry, physico¬ 
chemical mineralogy and petrology, colloidal 
chemistry and atomic structure, and others are to 
follow on metallography and inorganic chemical 
technology, attention has been mainly directed to 
experimental work on the preparation and pro¬ 
perties of the elements and their compounds. 

A short introductory section deals with the dis¬ 
covery of new elements by means of X-Tay spectra, 
views on the composition of the earth’s interior, 
molecular structure and its relation to the colour 
of inorganic substanoes, and with the classification 
of metallic hydrides. The. elements are then all 
briefly reviewed in the usual groups, nitrogen, 
silicon, and sulphur being rather more ftifly noticed 
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than any of the others. Thus the complex aoids 
dejivedfrom sulphur, ahdfrom sulphur ananitrogen, 
are described, and also the application of Werner’s 
theory to the structure of complex silicates. Many 
of the common elements, on the other hand, have 
received very scant attention. The last section 
of the volume is concerned with the developments 
arising out of Werner’s work on co-ordination 
compounds of various types. 

Selection of the material is necessarily very 
difficult, and naturally a large amount of attention 
has been paid to German periodicals, but there are 
also frequent references to English, American, 
French, and Italian publications, and the volume 
will be found to form a readable and useful supple¬ 
ment to the standard text-books. 

Reakfionskinetik gasf6rmiger Systeme. Von. C. N. 
Hinshelwood. Ubersetzt und erweitert von Dr. 
Erich Pietsch und Dr. Gertrud Wilcke. Pp. 
xii + 246. (Leipzig: Akademische Verlagsgeaell- 
schaft m.b.H., 1928.) lb gold marks. 

English chemists will be glad to see that Mr. C. N . 
Hinshelwood’s admirable book on the “ Kinetios of 
Chemical Change in Gaseous Systems ” has now 
been made available to a larger public by the 
appearance of a German translation. For the most 
part this translation follows the English text ex¬ 
actly, but the appendices to the English edition 
have now, with advantage, been incorporated into 
the body of the book. Further, the translators, 
with the consent of the author, have introduced a 
certain amount of new matter dealing with recently 
published results, but in doing so have been careful 
to leave unimpaired the original method of treat¬ 
ment. 

The book has been made more valuable by the 
inclusion of a classified index (thirty-nine pages) of 
the most important gaseous reactions of which the 
reaction kinetics have been investigated. Under 
each reaction an alphabetical list of authors, with 
references, is given, and there is further a section 
(thirteen pages) containing references to papers “ of 
general and theoretical importance.” This index, 
evidently the product of much painstaking work, 
is itself a contribution of no small value to the 
literature of the subject, deserving the attention of 
all who are interested in the problems of reaction 
kinetios. 

The format of the German edition, though in¬ 
ferior to that of the original, is not unsatisfactory, 
and the figures and formulaa are clearly set out. 
Drs. Pietsch and Wiicke are to be congratulated 
on the production of a worthy translation of a 
notable book. 

A Text-book of Inorganic Chemistry. Edited by 
Dr. J. Newton Friend. (Griffin’s Scientific Text¬ 
books.) Vol. 10: The Metal*Ammines. By Miss 
M* M- J- Sutherland. Pp. xxv + 260. London : 
Charles Griffin and Co., Ltd., 1928.) 185. net. 

Tha appearance of a separate volume on <( Tha 
Metal-Ammines,” in Friend’s “ Text-book of In¬ 
organic Chemistry,” suggests the prospect of a book 
of marked individuality, dealing with one of 'the 
most exeitmg sections of modem inorganic chem¬ 


istry. This prospect has not been realised, since the 
text of Miss Sutherland’s volume contains even less 
readable matter than the average of this series. 

The book contains three introductory chapters, 
covering about 28 pages, but even these show a 
singularly poor response to the inherent interest of 
the subject, and, with the exception o£& page on the 
electronic theory, they might all hove been written, 
during the confused pre-War period, when even 
Werner himself did not appear to be sure whether 
principal and subsidiary valencies are identical or 
different. It is indeed almost a reductio ad absurdvm 
that the author gives more space to the cyclic 
formulas suggested by the editor in 1908 than to the 
whole of the modern work on valency. The re¬ 
maining seven-eighths of the book are occupied by 
a catalogue of ammines arranged according to the 
periodic classification, but here again the pre-War 
character of the text is shown by the fact that the 
index contains no reference to any of the poly- 
ammino-compounds described by Pope and Mann 
in a series of papers from 1924 onwards. 

The book can, however, be commended without 
hesitation as a compendium of the earlier literature, 
summarised from the view-point of the earlier 
period, and entirely unspoiled by any electronic 
heresies. 

Engineering. 

Engine 15 : a Book founded on a Course of Six 
Lectures (adapted ., in the. old phrase , to a Juvenile 
Auditory) delivered at the Royal Institution of 
Great Britain. By Dr. E. N. da C. Andrade. 
Pp. xv + 267 + 36 plates. (London : G. Bell and 
Sons, Ltd., 1928.) Is. M. net. 

Prof, Andrade’s book is founded on the Christmas 
lectures delivered by him at the Royal Institution 
last year. Not a little difficult is it for the author 
of such a work to decide just how far to go in the de¬ 
velopment of his subject. It is clearly necessary, 
after the broad principles have been carefully 
enunciated, to show how they are applied in actual 
engines, and since they are applied differently in 
different types of engine, it is obviously necessary 
to trace the operative principle in each typo. This 
is very effectively done without any suggestion of 
o ver - development. 

There are one or two misstatements of fact which 
might be put right in a new issue. For example, it 
is unfortunate that the impression should he given 
that practically all marine boilers are of the water- 
tube type, particularly at a time when attempts are 
being made to overcome the difficulties associated 
with the use of water-tube boilers on ships. Again, 
it is suggested that in a Do Laval turbine nozzle the 
divergence at outlet determines the pressure drop, 
whereas it is merely provided to improve the 
efficiency, and the pressure drop is determined by 
the area of the throats of the nozzles of the successive 
stages. Nozzles with no divergence at outlet are 
quite oommonly used in pressure compounded im¬ 
pulse turbines for velocities greater than the velocity 
of sound ; in such cases the steam jet diverges after 
leaving the nozzle. 
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Most of the great men in engineering are given 
due credit for their work, but in the turbine section 
Rateau is surely as much entitled as Da Laval and 
Curtis to be mentioned with Parsons. Yet he is 
not even referred to ; the credit for his work is 
given to Curtis, and a Curtis-Rateau or pressure 
compounded impulse turbine is inadvertently 
described as velocity compounded, whereas this 
description applies only to the first of its several 
stages. These, however, are merely the slips which 
appear to be inevitable, and they do not in any way 
affect the fundamental facts with which the book 
sets out to deal. It is an excellent work and should 
prove a valuable asset to those responsible for the 
early education of engineers. L. M. D. 

Steam Condensing Plant : a Brief Account of the 
Construction and Principles involved in the Design 
of Steam Condensing Plant By John Evans. Pp. 
xii+202. (London: Sir Isaac Pitman and 
Sons, Ltd., 1928.) Is. 6d. net. 

As the sub-title indicates, this book is intended for 
those “engaged in Installing, Maintaining, or 
Operating Steam Power Plant/' and to such it should 
prove invaluable. It is of no particular value, except 
perhaps as a convenient handbook, to the designer 
or the theorist, and for the purpose for which it is 
intended this is perhaps its most valuable character¬ 
istic. The amount of theory used in the descrip¬ 
tive matter has been kept down to a minimum, 
consistent with the necessity for the reader to 
understand the functions and faotors which affect 
condenser jmrformance, and tho theoretical explana¬ 
tions given are so lucidly expressed that they are 
quite easily understood by those unskilled in the 
technical treatment of engineering problems. 

Tho order of work is well arranged. The 
functions and desiderata of condensers in general 
are first dealt with, after which the various typos 
of condenser are classified. The types are then 
separately treated in detail in their proper order 
of importance, namely, surface, jet, ejector, and 
evaporative. This separate treatment is brief but 
concise and none of the rudiments escape attention, 
while space is found for some excellent descriptive 
illustrations and sketches of the commercial pro¬ 
ducts of some of the best manufacturers. In each 
case the advantages and disadvantages of the type, 
as compared with the others, are set out clearly, 
and * Oc* general outlines of-a design for certain 
specified conditions are given. A chart showing 
the maximum economical vacuum for given cooling 
water conditions, and an investigation of the causes 
of failure of a condenser to maintain the designed 
vacuum, are exceedingly useful sections. Air 
pumps, sometimes erroneously styled auxiliaries 
to condensers, are very properly treated as fully 
as condensers themselves, and feed systems, de¬ 
aerators, etc., and cooling towers* spray ponds, 
etc., each receive appropriate attention. 

For its size the book contains a wonderful lot of 
useful matter, and there is probably not a single 
paragraph which could be excised to advantage. 

L. MTU 


I Practical Radio Telegraphy. By Lieut, Arthur B, 
! Nilson and J. L, Harming. Fp, ix. + 380. (New 
York: McGraw-Hill Book Co., Inc.; London ; 

McGraw-Hill Publishing Co., Ltd., 1928.) 15s. 

net. 

This book is written for radio students who are 
preparing to become radio operators. Very little 
knowledge is presupposed and we were impressed 
with the care the authors take to explain elementary 
electrical principles, so that when the student comes 
to radio circuits and apparatus he can readily ob¬ 
tain a good knowledge of how they work. It is 
a good handbook from which to train ele¬ 
mentary students, and should also prove useful to 
operators who have to work standard American 
equipments. 

Previous to the War it was the custom to use 
sparks for radiotelegraphic transmission. After 
the War the trend of design was towards vacuum 
tube and arc equipments. Hence many of the text¬ 
books written in the early days are of little use to 
those who have to operate modem equipments. 
Again, in 1918, when broadcasting began to be con¬ 
sidered as a commercial proposition, many books 
appeared describing receiving and transmitting 
sets, but entirely neglecting to explain radio¬ 
telegraphs apparatus. This book, therefore, will 
be welcomed by all—and especially by those with 
scant technical knowledge—who desire to qualify 
as radio operators. 

In arc radio transmission the carbon electrode 
bums away very slowly, as it bums in a closed 
chamber containing hydrogen gas. The hydrogen 
gas for the arc is obtained by the decomposition of 
aloohol, which is fed into the chamber drop by drop 
and is vaporised by the intense heat of the arc 
between the copper and carbon electrodes. In tho 
last chapter a good description is given of the radio 
compass which enables the navigator to locate the 
position of radio beacons. Light and sound signals 
are both very untrustworthy in foggy weather. 
Had this devioe been invented fifty years ago, many 
thousands of lives and millions of pounds would 
doubtless have been saved by its use. 


Geography and Travel. 

(1) India by Air. By the Rt. Hon. Sir Samuel 
Hoare. Pp. xix + 156 + 24 plates. (London: 
Longmans, Green and Co., Ltd., 1927.) 6s. 6d. 
net. 

(2) II mio volo attraverso V Atlantico e It due 
Americhe. Per Francesco de Pinedo. Con un 
proemio di Gabrieli© d’ Annunzio. Pp. vi+27 
+ 281+130 tavole. (Milano: Ulrico Hoepli, 
1928.) 48 lire. 

(1) Successful long-distance flights are beocuning 
so numerous that the habit of writing a book 
descriptive of each must soon end. Except for 
the technical details of flying, there is a great deal 
of sameness about such books, although the aerial 
views are always of interest. Five de Havilland 
aeroplanes were ordered for the new service between 
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Cairo and Karachi. Sir Samuel Hoare took 
passage in the first and flew from Croydon via 
Italy, Malta, Tripoli, Egypt, and Basra to Delhi 
and the north-west frontier, and then back to 
Egypt. The journey from England to Delhi was 
6005 miles and occupied 62 j flying-hours in 
eleven days. The book is a bright acoount of 
his and Lady Hoares experiences on a journey 
which, though mainly uneventful, made history 
in air communications. 

(2) The journey of Col. F. do Pinedo was longer 
and more eventful than Sir Samuel Hoare’s, With 
two companions he flew from Italy, via Morocco 
and West Africa, across the Atlantic to Brazil and 
Buenos Aires; thence he crossed the Amazon 
basin to Para, and via Hayti and Cuba reached 
New Orleans. In Arizona his machine, Santa 
Maria , was accidentally destroyed; but he sent 
to Italy for a duplicate, and flew from New York 
via New Orleans to Chicago, Quebec, Newfound¬ 
land, and then home via the Azores and Lisbon. 
It was a fine achievement, and is described in 
detail in a beautifully illustrated volume. 

The Open-air Guide : for Wayfarers of all kinds. 

By John R. Ashton and F. Arnold Stocks. Pp. 

209. (Manchester and London : John Hey wood, 

Ltd., n.d.) 3 s. M. net. 

Tub authors of this pocket volume have gathered 
into a small compass a great deal of information 
which should prove of value to boy scouts, girl 
guides, and other campers and country wanderers. 
The chapters are suggestive rather than exhaustive, 
and some compensation for their brevity is to be 
found in the short bibliographies attached to each. 
The sections on weather loro, map reading, and the 
history of roads are among the best. Those on the 
geological features of scenery and on wild flowers 
are too condensed to have great value. There are 
useful sections on camp equipment and on first-aid. 
Figures of architectural types are well drawn, and 
there is a folding map showing places in England 
and Wales held by the National Trust. 

The book is a sign of the growing interest in the 
countryside, not only on the part of motorists but 
also by walkers and campers. It is to be hoped 
that this interest w'ill help to guard the scenic 
beauties of the country from devastation at the 
hands of builders and road-makers. 


find that commercial geography is generally dull* 
Every chapter is full of interest and well illustrated. 
The book treats the geography of trade from an 
angle that is too often overlooked. It should 
find a place in all school libraries, where its popu¬ 
larity would be assured. 

Geology and Mining. 

Clays , their Occurrence , Properties and Uses ; with 
Especial Reference, to those of the United States 
and Canada . By Prof. Heinrich Ries. Third 
edition, revised and enlarged. Pp. vii + 613. 
(New York : John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1927.) 35$. net. 

When a book by an authoritative writer like Prof. 
Ries reaches its third edition, the task of a reviewer 
is usually little more than to indicate to what extent 
it has been brought up-to-date, and what important 
changes (if any) have been made either in thesubject- 
matter or its treatment. 

Some conception of the additions may be 
gathered from the fact that the first edition, 
published in 1906, had only xvi +490 pages against 
the vii +613 pages of the present issue (the latter 
having a contonts table of one page preceding the 
text, instead of the more elaborate contents table, 
with list of illustrations, etc., of the earlier edition). 
Moreover, the sections on methods of mining clays 
and methods of manufacture, occupying 77 pages 
in first edition, have been omitted, so that the 
new matter in the third edition amounts to about 
200 pagcH as compared with the original issue. 
The extra material includes a new' chapter dealing 
with Canadian clays, and a section on bentonite, 
but the main portion results from the embodiment, 
in the text, of the more important facts accumu¬ 
lated respecting days within comparatively recent 
years. Copious references to original sources are 
distributed through the book. 

As might be expected, in dealing with such a 
vast amount of recent literature, some omissions 
are discoverable ; nevertheless it may safely be said 
that Prof. Ries has produced a work which will 
remain the most valuable book of reference on 
clays generally for years to come. Though 
American and Canadian days have received special 
attention, it should be understood that days of 
other countries have been by no means neglected. 


Seaways and Sea Trade : being a Maritime Geo¬ 
graphy of Routes , Ports, Rivers, Canals and 
Cargoes. By A. C. Hardy. Pp. xi+240 + 14 
plates. (London : George Routledge and Sons, 
Ltd., 1927.) 15*. net. 

Thebe is much valuable geographical matter in 
this book, much that is overlooked in the orthodox 
volumes on commercial geography, hut it is too 
incomplete to merit its sub-title of a maritime 
geography. Routes are fairly well treated, and so 
are canals, but the chapters on cargoes and ports 
ate far from complete. That is a pity, for the 
author knows his subject and writes in a fresh 
and interesting style. A book of twice the length 
would have proved readable even to those who 


Der Beivegungsmechanismus der Erde dargehgt am 
Bau der irdischen Gebirgssysteme. Von Dr. 
Rudolf Staub. Pp. viii + 270. (Berlin: Ge- 
briider Borntraeger, 1928.) 18 gold marks. 

This interesting book is a speculative discussion of 
the causes of motion of the earth's crust, which have 
led to great foldings and mountain building, and 
also, according to opinions to-day widely current, to 
large relative displacements of the continents. The 
discussion is from a purely geological viewpoint, and 
is entirely non-mathematical. It would appear 
from the bibliographical index that the author is 
not acquainted with so important a work, closely 
bearing upon his subject, as Jeffreys’ recent book, 
" The Earth.” The author’s conclusion is that the 
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two primary causes of relative motion of the earth's 
outer layers are a tendency of the uppermost layers 
towards the equator, and of the subcrustal layer to 
flow polewards; on the second of these he differs 
from Wegener, who postulated a westerly drift of 
the continents as the cause co-operating with the 
drift towards the equator. 

Tin Mining : a Complete Guide for all Actively 
Interested, or Engaged in Tin Mining . By C. G. 
Moor. Pp. xi + 171. (London: Sir Isaac Pit¬ 
man and Sons, Ltd., 1928.) 8s. 6d. net. 

The sub-title to this book describes it as a complete 
guide for all actively interested or engaged in tin 
mining. In the introduction the book is stated to 
have been designed to help the practical miner and 
those investing in tin-mining enterprises. Actually, 
it is a book treating principally of alluvial tin 
mining and well suited to enlighten the working 
miner and the layman on the general aspects of 
that most important branch of tin mining. It is 
written in a lucid and fluent style ; the type is 
clear and the format of the book is good. 

While, therefore, it can be recommended to 
those desiring to have some broad knowledge of 
the subject, it is not written for the mining engineer. 
It includes no mining plans nor lay-out of areas ; 
there are no drawings of dressing machines ; the 
only illustrations in the book are photographs of 
tin mining in the Straits, and even these are not 
referred to in the text. 

Medical Science. 

Food Infections and Food Intoxications. By Prof. 
Samuel Reed Damon. Pp. viii + 266 + 18 plates. 
(London: Bailltere, Tindall and Cox, 1928.) 
18 8. net. 

The author has divided the contents of this book 
into sections comprising (1) infections from food, 
(2) intoxications from food, (3) zoo-parasitic in¬ 
fections acquired through food. The section 
which deals with food infections includes not only 
food poisoning due to the Salmonella group of 
bacteria, but also infections such as B . tuberculosis , 
B. melitensis (undulant or Malta fever), Strepto¬ 
coccus epidemicus (septic sore throat), and the ray 
fungus (actinomycosis). This must be regarded as 
a somewhat arbitrary list, which, if it includes 
actinomycosis and septic sore throat, might equally 
well have been extended to include infections by 
B. diphtheria % B. typhosus , and B. dysenteries , all 
of which are in greater or less degree conveyed by 
food and drink. No mention is made of the possible 
transmission by milk of the B. abortus of cattle and 
the illness which it causes in man, though the author 
refers to the close relationship which exists between 
this organism and the virus of undulant fever, 
B. melitensis . 

Under food intoxications, those toxins are 
described which are associated with B. botulinus 
(botulism), mushrooms, fish (certain organs of 
certain fish at oertain times, and fish that are 
infected with bacteria pathogenic for man), 


grain (ergotism and lathyriam), potatoes (the 
alkaloid, solanin, occasionally present in increased 
amounts), and milk. This last is an interesting 
case of intoxication at second hand. It is caused 
by drinking the milk or eating the flesh of oattle 
which have themselves been poisoned by feeding 
on certain poisonous plants, particularly white 
snakeroot (Eupatorium urticcefolium) and rayless 
golden-rod (Aplojxtppus heterophyllus) ; it occurs 
in certain areas of the southern and mid-western 
States of America, though much less frequently 
than formerly. 

The etiology, symptomatology, diagnosis, treat¬ 
ment, and prophylaxis of each infection or intoxica¬ 
tion are described and very useful lists of references 
appended, though much recent w r ork on the Sal¬ 
monella group of bacteria has been disregarded. 

H. S. 

Pharmacognosy and Materia Medica : for Students 
in Pharmacy and Practising Pharmacists. By 
Prof. Homer C. Washburn and Walter H. Blome. 
With a Chapter on Vitamines and one on Insulin, 
by Water Pitz. Pp. xiii+585. (New' York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1927.) 25*. net. 

‘ Matekia medica/ m the conventional sense in 
which the term is used in this book, means know¬ 
ledge of the diagnostic characters of natural drugs 
of botanical or zoological origin. In these days, 
when the factory has largely replaced the individual 
craftsman in the art of converting crude natural 
drugs into medicinal preparations, such knowledge 
is rarely required in practice, from either the medi¬ 
cal man or the pharmacist, and it has been urged 
that this position should be recognised by appro¬ 
priate changes in this branch of pharmaceutical 
education. Moreover, ‘ Materia medica,' as a 
subject in a course of pharmaceutical training, still 
includes many natural drugs, whioh have, or should 
have, oeased to interest orthodox medical men, 
except perhaps as items in the history of medioine, 
and on this ground also there is room for reform of 
the kind just indicated. 

The book under review is well written on what 
are now almost classical lines for such literature, 
but it does show some modernist tendencies. Thus 
it devotes separate ohapters to vitamins and insulin, 
and though the section on animal drugs includes 
musk and leeches, it does also deal with antitoxins, 
epinephrine, and thyroxine. But until educational 
authorities change their conception of ‘ Materia 
medica * to something more akin to the range of 
chemical and biological materials aotually used 
in medioine to-day, little change can be expected 
in books of this character. Even now, however, 
pharmacognosists might impart more living interest 
to their textbooks by being more critical and more 
explanatory in regard to the chemistry of natural 
drugs. In the present instance, for example, the 
paragraphs headed “Constituents" throughout 
the book would gain enormously in interest and 
value by revision and extension by a competent 
and critically minded chemist, 
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Ultra-violet Rays in the Treatment and Cure of 
Disease. By Percy Hall. With introductions 
by Sir Henry Gauvain and Leonard E. Hill. 
TSiird Edition. Pp. xviii + 236. (London: 
William Heinemann (Medical Books), Ltd., 1927.) 
12a. 0d. net. 

Books which are read by medical readers often 
leave a good deal to be desired when regarded from 
the scientific point of view, and this is so in the book 
in question. A large amount of information on the 
types of lamps suitable for ultra-violet treatment 
is collected together, but a practitioner wants more 
than this ; he naturally looks for information on 
the difficult subject of dosage, and the author might 
well try to give more definite information here. 

The author is apparently under the impression 
that from the tungsten arc, rays are emitted which 
cannot be detected by any modern spectroscope 
or other instrument. Few physicists will agree 
with him, and still less with his assumption that 
the ultra-violet rays of the fifth octave (beyond 
the visible) are not less, but more, penetrating than 
those of the first octave. Perhaps some revision 
of an assumption contrary to all experimental facts 
may appear in a book which in many respects 
serves the purpose for which it has been written. 

An Elementary Text-book of General Mierotology. 
By Prof. Ward Giltner. Pp. xvi + 471. (London : 
J. and A. Churchill, 1928.) 15a. net. 

As its title states, this book is devoted to a general 
discussion of the science which the author curiously 
renames “ Microbology,” insisting that this word 
means “ the biology of the small forms of life,” 
whereas “ Microbiology,” in his opinion, only 
stands for “ small biology ” ! 

Written in a clear and interesting manner, the 
book deals with the lower forms of life represented 
by the yeasts, moulds, protozoa, bacteria, and 
ultramicroscopic viruses, describes their biology, 
their intentional and unintentional participation 
in various branches of industry (dairy products, 
preserved foods, fermentations, etc.), their occur¬ 
rence and significance in air, water, soil, and sewage, 
and their association with disease in the animal 
and plant world. 

In no way a textbook for those specialising in 
any of these subjects, it gives a survey of the whole 
field in a manner that is readable, complete, and 
concise. The terminology is that adopted by 
Bergey and a certain section of American bacterio¬ 
logists. H. 8. 

Miscellany. 

Inventions and Patents: their Development and 
Promotion. By Milton Wright. Pp. vii + 225. 
(New York: McGraw-Hill Book Co., Inc.; 
London: McGraw-Hill Publishing Co., Ltd., 
1927.) 12s.6d.net. 

From the days of Jabal, Jubal, and Tubal-Cain 
people have been engaged in producing artioles, 
both useful and ornamental—articles of necessity 
and luxury ; and we are all (with rare exceptions) 
interested directly and indirectly in inventions, 
either as inventors or as benefiting by the ingenu¬ 


ity of others. Where the present is in advance 
of the past is in the protection afforded to those 
who desire to receive for a period the pecuniary 
reward attaching to their inventive powers. 
Naturally, the patent laws of different countries 
exhibit certain variations, but there is more than 
a mere family likeness pertaining to them in com¬ 
mon. Mr. Milton Wright, in his book on “ Inven¬ 
tions and Patents ” writes as an American under 
the U.S.A. law, but his book is both interesting 
and valuable to citizens of other States. It may 
be added that one chapter is devoted to the rights 
as existent in the various countries. He quotes 
the saying of an inventor, adapted from a dictum 
of Thomas Edison's, that a successful invention is 
2 per cent inspiration and 98 per cent perspiration, 
which crystallises the view that genius unallied to 
industry cannot hope to succeed. Of the twenty- 
three chapters, those containing “ Don’ts ” and 
answers to questions are not the least interesting ; 
but from cover to cover the hook merits careful 
reading and a place on one’s bookshelf for the 
purposes of handy reference. P. L. M. 

The Romance of English Trading. By S. A. 

Williams. Pp. 211. (London: University of 

London Press, Ltd., 1928.) 2a. 9 d . 

This volume tells how the people of Groat Britain, 
from the Middle Ages to the present day, have 
obtained the necessaries of life. Ghapters are 
devoted to fairs and markets ; the rise of sea- 
trading ; the great trading companies ; roads and 
canals ; and trading in the railway age. The text 
affords evidence of wide and recent reading, careful 
sifting of what has been gleaned, and attractive 
presentation of the subject-matter. The illustra¬ 
tions are well chosen. The author is the principal 
of a day continuation school, but the book will 
appeal to a w ider public than that for which it w r as 
obviously written. 

In a new edition it might be emphasised that the 
right to hold a market was a privilege obtained 
from an overlord and jealously guarded. More 
stress might be laid on the gild system and the fact 
that the merchant gild antedated the craft gild. 
The constitution of the joint-stock company of the 
eighteenth century as compared with that of to-day 
should be made clearer. The very small tonnage 
of early merchant vessels is not brought out as it 
should be. H. W. D. 

Pioneers of Invention . By William and Stella Nida. 

(Harrap’s Readers of To-day.) Pp. 189. (Lon¬ 
don, Bombay, and Sydney: George G. Harrap 

and Co., Ltd., 1927.) 1a. M . 

Thk attempt to cover the story of invention in 
applied science, as is done in this volume, within 
the compass of 188 pages, is almost bound to fail, 
unless made by one who is expert in each separate 
invention. The severe condensation necessary 
leads either to a bald catalogue of facts or, if the 
attempt is made to be interesting, then to general¬ 
isations that are too sweeping, or to emphasis on 
the striking rather than the important, or even to 
statements that are actually misleading. As an 




540 


Supplement to Nature” October 6,1928 


example, we may cite the generalisation on p. 57, 
in speaking of Eli Whitney : “ Standing behind 
every inventor we find a oenefactor who, with 
friendship or money, has helped him to succeed.” 
A misleading statement is that onjp. 44, to the effect 
that George Stephenson built Puffing Billy . Success 
or failure of an invention turns frequently on small 
practical difficulties, and it is too much to expect 
that a single author can be cognisant of all these 
minutiae. H. W. D. 

Psychology. 

Common Principles in Psychology and Physiology. 
By Dr. John T. MaeOurdy. (The Cambridge 
Psychological Library.) Pp. xvii + 284. (Cam¬ 
bridge : At the University Press, 1928.) L5s. 
net. 

This book is a striking addition to the f worth-while * 
books on the functions of the nervous system. Tt 
is, however, a difficult b^ok to road, as the author 
quite candidly admits in his preface. The domi¬ 
nant theme of patterns is purely an abstraction and 
is an attempt to bring the material and the im¬ 
material more into harmony with one another than 
is commonly done. Dr. MacCurdy confesses to being 
averse to materialistic hypotheses and takes up a 
position which is whole-heartedly immaterialistic. 
Bis theory is that all the processes of the mind, and 
indeed of the nervous system, are integrated, cor¬ 
related, and controlled by what he calls ‘ patterns.’ 

The book is divided into two parts, the first 
dealing with psychology, the second with the physio¬ 
logy of the nervous system. At the end of each 
part is a summary of the application of the theory 
of patterns to these two branches of knowledge. 
Several of the chapters on psychology into which 
the author interweaves considerable portions of his 
very wide knowledge of abnormal psychology are 
extremely interesting and well-thought-out discus¬ 
sions—apart from any question of patterns. Al¬ 
together, an excellent presentation of a difficult 
subject and a book which requires to be read 
several times before the author’s ideas can be 
adequately understood. 

The Opposite Sexes: a Study of Woman's Natural 
and* Cultural History . By Dr. Adolf Heilborn. 
Translated from the German by J. E. Pryde- 
Hughes. Pp. viii + 152 + 5 plates. (London : 
Methuen ana Co., Ltd., 1927.) 6*. net. 

The author deals with the whole question of Wijman 
ill three chapters, of which the first covers physical 
differences and the second the mental differences 
between the sexes. Current views are ably sum¬ 
marised. While accepting the position of the funda¬ 
mental and absolute distinction of the two sexes and 
stating fairly the arguments for assigning woman an 
inferior or a superior position in the evolutionary 
scale, the author himself inclines to the former 
view. This comes out when he considers the de¬ 
velopment of the social position of woman. A con¬ 
cise historical survey, starting from the functional 
activities, pictures her social and economic progress 
as a gradual shackling of man, culminating in the 
4 feminism up-to-date ’ which has followed the War, 


in which, without stressing the point, he hints there 
is a message. The book, however, is written with¬ 
out bias as to fact and might serve either side of the 
argument. 

A Synthetic Psychology: or Evolution as a Psycho¬ 
logical Phenomenon. By Percy Griffith. Pp. 
xii + 214. (London: John Bale, Sons and 
Danielsson, Ltd., 1927.) 7s. 6d. net. 

Fob an author to have to ask for faith, tolerance, 
and patience is in itself a warning of trouble to 
come. To claim ignorance of psychology as a pass¬ 
port to success in writing about it even as an ama¬ 
teur is giving the show away. To say that every 
mother can claim to know more about the psycho¬ 
logy of children than all the psychologists put 
together is decidedly unreasonable. The author’s 
hypothesis of ‘ mind in general,’ which he splits 
up into ‘ mind-in-nature ’ and the ‘ mind of man/ 
must surely be held to be not proven. 

Intelligence and Mental Growth. By Claude A. 
Claremont. (Psyche Miniatures, General Series, 
No. 13.) Pp. 138. (London: Kegan Paul and 
Co., Ltd., 1927.) 2s. 6 d. net. 

The author has presented us with a very readable 
little book. He perhaps tries to make the subject 
of intelligence rather simpler than current opinion 
would j ustify. Intelligence is defined as the * 4 power 
to become aware of the necessity of certain causal 
relationship. ’ ’ Whether the awareness of causation 
is exactly the same as intelligence is a matter of 
argument. However, Mr. Claremont is to be con¬ 
gratulated on a very refreshing presentation. 

Psycho-Analysis for All: a Lecture delivered in 
Vienna. By Dr. Rudolf Urbantschitsch. Trans¬ 
lated by Dr. Arnold Eiloart. Pp. 63. (London : 
The GW. Daniel Co., 1928.) 2s. M. net. 

A simple and very abbreviated account of psycho¬ 
analysis for the man in the street. The author 
gives a few illustrative cases, but does not go into 
any detail of theory. It will probably not convince 
the reader, but will make him want to know more 
of the rationale of the method. 

Technology* 

Grammar of Textile Design. By H. Nisbet. Third 
edition, revised and enlarged. Pp. xi + 553. (Lon¬ 
don : Ernest Benn, Ltd., 1927.) 32a. Gd. net, 

This treatise is a standard work on woven fabric 
construction, and deals mainly with the technical 
part of textile design. The third edition contains 
a useful chapter on the decorative value of arti¬ 
ficial silk, and the chapter on gauze and leno 
weaving has been augmented by descriptions and 
diagrams of American types of flat steel doups for 
heald and Jacquard harnesses. 

Woven fabrics may be divided into three broad 
divisions : (a) fabrics constructed from some 
simple form of interlacing of the two sets of threads, 
t.e, warp and weft; (6) fabrics that have a founda¬ 
tion texture, but on one or both aides the surfaoe 
is covered with loops or tufts—these are known 
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as pile fabrics ; (c) fabrics constructed by cross- 
weaving, that is, when the warp threads pass wholly 
or partially round each other, and thereby causing 
distortion and, in most cases, producing textures 
that are of an open character. The first 120 pages 
give all the standard forms of interlacings that are 
used for weaving the common classes of fabrics. 
Designs and photographs well illustrate the charac¬ 
teristics of each texture. The chapters on fustian 
and terry fabrics are very good, and these are 
typical pile fabrics. Unfortunately, structures for 
the pile fabrics produced with the aid of wires are 
not included. 

An excellent chapter of 100 pages explains the 
principles of cross-weaving. These gauze and leno 
fabrics are not made in large quantities for the 
home trade ; the cellular shirting is a simple type 
of this kind of cloth. The following chapters deal 
with specialised structures; for example, tissue, 
lappet and swivel, single and extra warp and weft 
figured brocades, damasks single and compound. 
Very good explanations are given in other chapters 
of the principal types of quilting fabrics, piques, 
and matelasses, and the loom equipment required. 

In another chapter descriptions are given of the 
tapestry styles ; some of these structures are com¬ 
plicated, but they are developments of the simpler 
types. The last part of the book deals with the 
decorative value of artificial silk, and its reactions 
with dyes, and also comparisons ’with real silk. 
Practically every kind of structure is explained in 
this book, and it can be recommended to all those 
who desire to obtain a thorough understanding of 
fabric construction. J. M. E. 

Defects in Glass. By Dr. C. J. Peddle. Pp. x f 
205 + xiv + 17. (London : Glass Publications, 
Ltd., 1927). Hs. M, 

In the old days the manufacturers of glass ranked 
among the most secretive in the whole range of 
industry. Recipes and processes were jealously 
guarded, and there was no attempt at interchange 
of views with regard to the common difficulties 
experienced more or less by all in the course of the 
manufacture. The exigencies of the War period 
brought about a salutary change in the outlook. 
The value of scientific investigation found recogni¬ 
tion, and the inception of the Department of Glass 
Technology at the University of Sheffield resulted 
in the establishment of a permanent centre for 
research work on glass, whilst the formation of 
the Society of Glass Technology provided for the 
publication of valuable reports on original work. 

The author of this book on defects in glass took 
a prominent part in glass research, both in the 
laboratory ana in the factory, and his wide experi¬ 
ence gives him exceptional qualifications for pre¬ 
paring such a work. The various defects are dis¬ 
cussed in detail—more especially devitrification, 
but also bubbles, seeds, stones, etc.—and not only 
are the causes clearly explained, and suitable 
remedies suggested, but how to avoid the troubles 
is also pointed out. 

^ The glass industry is fortunate in having at -its 
disposalsuch reliable practical information supplied 


by an acknowledged authority. All connected 
with the manufacture of gloss should find some¬ 
thing of value and interest m the volume, and even 
users of glass would learn from it many important 
facts. 

Cotton Spinning . By Thomas Thornley. (Inter¬ 
mediate or Grade II.) Fourth Edition, revised 
and very greatly enlarged. Pp. ix +502. (Lon¬ 
don : Ernest Benn, Ltd., 1926.) 25s. net. 

The publication of this, the fourth edition of a 
work which has for twenty-five years received 
recognition as a standard treatise on cotton 
spinning, reveals a further revision and enlarge¬ 
ment ; the subject matter having been brought 
up-to-date in conformity with “ Cotton Spinning : 
Elementary ” and advanced “ Cotton Spinning,” 
which form parts of the same series. 

The preparation of this treatise has been effected 
with the view of assisting all persons who, actively 
or otherwise, are engaged in the many branches of 
the spinning industry, and in this object the author 
must derive no small measure of success. The 
twelve chapters comprising the book contain some 
very interesting and practical information on all 
spinning processes, although a more definite 
sequence and manner of presentation in dealing 
with any one particular stage of treatment could 
be adopted with benefit to the general reader and 
student. Some of the subject matter, especially in 
Chapters ii., xi., and xii., could advantageously be 
omitted in favour of a more extensive treatment of 
other sections, notably those embodied in Chapters 
iii. and iv. The illustration of the text is well 
effected, whilst the miscellaneous calculations and 
data must prove of guidance to the student. In 
its present form, the volume is an excellent source 
of information in the field of cotton spinning, and 
should he found of valuable assistance. H. S. 

Ceramic Tests and Calculations . By Prof. A. I. 

Andrews. Pp. viii + 172. (Mew York : John 

Wiley and Sons, Inc. ; London : Chapman and 

Hall, Ltd., 1928.) 

This book contains carefully drawn up instructions 
for preparing test pieces, and for making the various 
tests, besides showing clearly how to proceed with 
the necessary calculations. Tests are given for raw 
materials, fired ceramic products, glazes, frits, 
enamels, and glasses. Apart from a very few rather 
loose statements-—fortunately of minor importance 
—the explanations are clear, though generally 
brief ; and the diligent student who makes good use 
of the examples given for exercise should find him¬ 
self adequately equipped for dealing readily with 
most ceramic industrial problems involving calcu¬ 
lations. 

An appendix, comprising a number of useful 
tables to facilitate calculations, is followed by a 
good index. The book is well got up, and misprints 
are few and of little importance. American stand¬ 
ards and tests are used exclusively. Some of these 
differ from those in general use in England, but any¬ 
one who understands either should find no difficulty 
in applying the other. 
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Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture. 

Edward Arnold and Co. —The, Unconventional Garden, 
Sir Arthur F. Hort, Bart. Ernest Benn, Ltd. —The English 
Crass Orchard, A. H. Hoare. Chapman and Hall , Ltd .— 
Feeding Stuffs, A. S. Carlos. J. B. Lippincott Company. 
—Farm Crop Enterprises, including Soil Management, 
edited by Dr. K. C. Davis; Southern Field Crop 
Enterprises, including Soil Management, edited by Dr. 
K. C. Davis ; Livestock Enterprises, edited by Dr. K. C. 
Davis. Macmillan anti Co., Ltd. -Text-Book of Tropical 
Agriculture, Sir H. A. A. Nicholls, new edition, revised 
by J. H. Holland. Oliver and Boyd.— Agriculture, The 
Science and Practice of British Fanning, Prof. J. A. S. 
Watson and J. A. More, new edition. Oxford University 
Press. — A Tour in Australia and New Zealand : Grass 
Land and Other Studies, Prof. R. G. Stapled on ; 
Grass Farming in the Welland Valley : a Survey, J. LI. 
Davies ; Agriculture and the Law of Diminishing Returns, 
O. Frecheville ; A Survey of Milk Marketing : based on 
Conditions in Wiltshire and Somerset and the City of 
Bristol, Juno 1027, F. J. Prewett. 


Anthropology and Archaeology. 

(7. Bell and Sons . Ltd. —The Mind of the Savage, R. Allier. 
Camlrridye University Press. - Comparative Vocabularies of 
Bushman Languages, 1). F. Block. Chapman and Hall , 
Ltd. —The Treasure House of Eastern Story, edited by 
•Sir E. Denison Ross, Vol. 1 : The Hitopadesa, Johnson's 
translation, revised, and to a large extent rewritten, with 
an introduction by Dr. L. D. Barnett ; Vol. 2: A 
Selection from the Pali Jataka, or the Tales of the 
Previous Births of Gautama Buddha, edited with an 
introduction bv Mrs. Caroline Rhys Davids; Vol. J: 
The Book of Hayy Ibn Yaqdhan by Abu Bakr Ibn 
Tufayl, translated by S. Oakley,; Vol. 4: A Selection 
from Masnavi of Jahil-ud-Dm Rumi, translated with an 
introduction by Prof. R. A. Nicholson ; Vol. 5 : Selec¬ 
tions from the Gulintan and Ruslan of tho famous Persian 
poet Sa'di, with an introduction by R. Levy. Hwider and 
Stoughton, Ltd. —The Beginnings of Man, E. O. James. Long¬ 
mans and [Co., Ltd. Whither Mankind ? a Panorama of 
Modern Civilisation, edited by C. A. Beard. Oxford Uni¬ 
versity Press. —The Corridors of Time, H. Peake and Prof. 
H. J. Fleure ; V. : The Steppe and the Sown ; Ashanti Law 
and Constitution, Capt. R. S. Rattray ; The People of 
Tibet, Sir Charles Bell ; The Sumerians, C. L. Woolley ; 
Italy before the Romans, Dr. D. Randall-Madver ; The 
Gods of Northern Buddhism : their History, Iconography, 
and Evolution through the Northern Buddhist Countries, 
Alice Getty, General Introduction translated from the 
French o f J. Doniker, now edition ; Rock Paintings of 
Southern Andalusia : a Description of a Neolithic; and 
Copper Age Art Group, the Abb6 H. Breuil and M. C. 
Burkitt, with the collaboration of Sir Montagu Pollock, 
Bart. ; Biblical Anthropology : compared with and Illus¬ 
trated by the Folk-lore of Europe and tho Customs o/ 
Primitive Peoples, H. J. D. Astley ; Materials for the 
Studies of Inheritance in Man, F. Boaz ; Witchcraft in 
Old and Now England, G. L. Kittrodge ; American Negro 
Folk-Songs, N. T. White. Began Paul and CoLtd. — 
The History of the Devil : a Study in Magic and Super¬ 
stition, R. L. Thompson ; The Most Ancient East, Prof. 
V. Gordon Childe ; Wealth and Work of the Maori : a 
"Study in Economic Anthropology, R. Firth. O. Routledge 
and Sons, Ltd,-- The Sexual Life of Savages in North-West 
Melanesia, Prof. B. Malinowski. 


Biology. 

A. and C. Black, Ltd. --Noah’s Cargo: Some Strange Stories 
about Animals, G. Jennison. Cambridge University Press. 
—Scientific Papers of William Bateson, edited by Prof. R. C. 
Punnett. 2 vols. ; Typical Flies : a Photographic Atlas of 
Diptera, E. K. Pearce, third series; An Introduction to the 


Study of Bird Behaviour, H. E. Howard. Jonathan Cape, 
Ltd. —The Lure of Bird Watching, E. W. Hendy. W. and 
R. Chambers , Ltd. —Habits and Characters of British Wild 
Animals, H, M. Batten, cheap edition; British Birds and 
their Eggs, J. M, Boras ton, cheap edition. Chapman and 
Hall , Lid. —Game Birds, 1). Dewar ; The Book of Garden 
Animals, E. F. Daglish; Lords of the Wild : a Book of 
Animal Stories, S. Scoville, jr. Chat to and I Vindus. —Dogs, 
Lady Kitty Ritson [Lady Kitty Vincent]. J . and A. 
Churchill. —An Introduction to Biophysics, Prof. D. Bums, 
new edition; Recent Advances in Bacteriology, Prof. J. H. 
Dible (Recent Advances Series). Hodder and Stoughton , 
Ltd .—The Underwater World, C. L. Boulenger (People’s 
Library). Longmans and Co ., Ltd. —Motor Mechanism of 
Plants, Sir Jagadis Chunder Bose; The Principles of Applied 
Zoology, Prof, R. A. Wardle. Oxford University Press. — 
The Science of the Sea : prepared by The Challenger Society 
for tho Promotion of tho Study of Oceanography, and edited 
by Dr. E. J. Allen; Plant Diseases, F. T. Brooks. 
G. P. Put minis Sons. Ltd .—Beneath Tropic Seas, W. 
Bocbo ; Practical Bee-brooding, A. Gilman ; The Natural 
History of Central Asia : being the Reports of the Central 
Asiatic Expeditions of the American Museum of Natural 
History ; Narrative, Roy C. Andrews : Topographic Maps, 
Kalgan to Orok Nor, L. B. Roberts ; Permian of Mongolia, 
including Tho Permian Fauna of tho Jisu Honguer Lime¬ 
stone of Mongolia, A. W. Grabau ; Botany, Geology, 
Paleontology, Archeology, Ichthyology, Herpetology, and 
Mammalogy, G. Routledge and Sons, Ltd. - Blue Blood 
in Animals, and Other Essays in Biology, Prof. H. Munro 
Fox (Science for Ybu Series). Charles Scribner's Sons ,— 
Wild Animal Interviews, W. T. Hornadav. Seeley Service 
and Co ., Ltd. - Sport and Wild Life in the Deccan, Brig.- 
Gon. R, G. Burton. Sidgwick and Jackson , Ltd.— The 
Biology of Mammals, Dr. J. Ritchie (Biological Handbooks 
Series); Invertebrate Zoology: an Introduction to Animal 
Morphology and Bionomics, Prof. W. Garstang; The 
Determination of Sox in Vertebrates, Dr. F. W. R. 
R ram bell ; Experimental Zoology, Prof. Julian S. Huxley 
(Text-books of Animal Biology Series). Watts and Go. — 
What is Eugenics ? Major L. Darwin ; Evolution : its 
Method and Purpose, C. E. M. Joad (Forum Series). 

Chemistry. 

Edward Arnold and Co. —Tho Ordinall of Alchintiy, 
written by Thomas Norton, of Bristol, with an Introduc¬ 
tion by Dr. E. J. Hohnyard. BaillUre , Tindall and Cox. — 
Laboratory Manual of Physiological Chemistry, Prof. D. 
W. Wilson ; The Technology of Low Temperature Car¬ 
bonization, F. M. Gentry. G. Bell and Sons , Ltd. —The 
Viscosity of Liquids, E. Hatsohok. Ernest Benn , Ltd. — 
Electrolytic Alkali, C. Elliott, 3 parts; Evaporating, 
Condensing and Cooling Apparatus : Explanations, For¬ 
mula and Tables for Use in Practice, translated from the 
second revised German edition by A. C. Wright, fourth 
English edition, revised and enlarged by B. Heostie; 
Filtration and Filters, J. A. Pickard; The General 
Principles of Chemical Engineering, Prof. 8. G. M. Ure. 
A. and C. Black, Ltd. —Chemistry of Some Common Sub¬ 
stances, C, H. Dobinson. Chapman and Hall, Ltd. — 
Catalytic Processes in Applied Chemistry, Prof. T. P, 
Hilditeh; Industrial Carbon, C. L. Mantell; Electro¬ 
chemistry, C. J. Brockman ; Dusts, Smokes, Fumes and 
Odours in Industry, P. E. Landolt; The Liquefaction of 
Coal, F. C. Whitmore ; Cracking of Petroleum, W. F. 
Faragher; Colloid Chemistry, J. Alexander (Van Nos- 
trand’s Industrial Chemical Monographs), Gurney and 
Jackson. —A Text-book of *Quantitat)ve Chemical Analysis, 
Dr. A. C. Cumming and Dr. S. A. Kay, new edition. 
Crosby Lockwood and Son. —Chemistry (Applied): a Prac¬ 
tical Handbook for Students of Household Science and 
Public Health, Dr. C. K. Tinkler and Helen Masters; 
Vol. 1 : Water, Detergents, Textiles, Fuels, etc., new 
edition. Macmillan and Co., Ltd .—Fundamentals of 
Chemioal Thermo-Dynamics, Dr. J. A. V, Butler. John 
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A/urroy.—The Origins and Growth of Chemical Science, 
J. K. Marsh. Oliver and Boyd .—Gases and Liquids, Dr. 
J. 8. Haldane. 

Engineering. 

Ernest Benn, Ltd .—Industrial Furnace Technique, A. 
Hermanson ; Blast Furnace Practice, F. Clements, 3 vols. ; 
Motive Power and the Modern Steam Turbine, Sir Charles 
Parsons and R. Dawson. Chapman and Hall, Ltd. — 
The Principles of Underdrain age, R. D. Walker; Motor- 
shipping, A. C. Hardy; Underground Cable Systems. 
G. W. Stubbing**; Steam Turbines, Eng. Lieut.-Comdr. 
T, M. Naylor ; The Theory and Design of Structures, 
E. S. Andrews, new impression; The Installation of 
Electric Lighting and Heating, F. H. Taylor. Crosby 
Lockwood and Son. —Water Engineering : an Introductory 
Treatise on the Subject of Waterworks and their Con¬ 
struction, by the late C, Slagg and hy F, Johnstone Taylor ; 
Cotton Spinning Machinery, Gearing and Calculations : a 
Text-Book for Students, F. Coop ; Aeroplanes, Sea Planes, 
and Aero Engines : being Vol. 2 of the Science of 
Flight and its Practical Application, P. H. Sumner. Long¬ 
mans and Co., Ltd. —The Steel Highway, C. J, Allen ; 
Alkaline Accumulators, F. M. Lea and F. M. Crennell ; 
The Theory of Film Lubrication, R. O. Boswall. Mac¬ 
millan and Go., Ltd. —Gauges and Measuring Instru¬ 
ments, F. H. Rolt, 2 vols. John Murray.— Electric 
Wiring : a Handbook for the Use of Wiremon and 
Students, Prof. W. C. Clinton and E. H. Freeman, new 
edition. Oxford University Press. —The Sanitation of 
Buildings, E. T. Swinson ; Practical Machine Mining, 
M. D. Williams ; Electro-magnetic Problems in Electrical 
Engineering, B, Hague ; Differential Equations of Engin¬ 
eering Science, P. S’. Foster and F. J. Baker ; Applied 
Optics and Optical Design, Prof. A. E. Conrady, Part I. ; 
The “ Practical Engineer ” Mechanical Pocket Book and 
Diary, 1920, oditod by E. G. Beck; The “ Practical 
Engineer ” Electrical Pocket Book and Diary, 1929, 
edited by C. Arnold. Sir Isaac Pitman and Sons, Ltd. — 
Modem Dock Operation, D. Ross-Johnson {Pitman’s 
Transport Library); Engineering Economics, T. H. 
Burnham ; The Book of the J. A.P. Engine, F. Hardy ; The 
Book of the Villiers Engine, C. Grange (The Motor-Cyclist’s 
Library); Electricity Applied to Mining, H. Cotton; 
Electric Traction, A. T. Dover, new edition; Engineering 
Workshop Drawing, A. C. Parkinson. 

Geography and Travel. 

O . AUen and Unwin, Ltd. —The Magic Land of the Maya, 
W. L. Puxley ; Buried Treasures of Chinese Turkestan, 
Dr. A. von le Coq, translated by Anna Harwell. Edward 
Arnold and Co.—A Saharan Venture, Lieut. D. Cameron ; 
The Alpine Club Register, 1877-1890, A. L. Muram. 
Thornton Butterworth , Lid.—Travels in Indo-China, H. 
Hervey. Cambridge University Press. — Some Notable 
Surveyors and Map-makers of the Sixteenth, Seventeenth 
and Eighteenth Centuries, Sir H. G. Fordham ; Popular 
Map-reading, E, D. Labordo. Jonathan Cape, Ltd. — 
Contemporaries of Marco Polo, edited by M. Komroff. 
Chatto and Windus .— Twenty - five Years Big Game 
Hunting, Brig.-Gen. R. Pigofr. Constable awl Co., Ltd .— 
Arabia of the Wahhabis, H, St. J. Philby. Longmans 
and Co., Ltd. —An Intermediate Commercial Geography, 
Dr. L. Dudley Stamp (University Geographical Series). 
Macmillan and Co., Ltd. —Wanderings in Wild Aus¬ 
tralia, Sir Baldwin Spencer, 2 vols. ; On Alexander’s 
Track to the Indus, Sir Aurel Stein. Oxford University 
Press. —The Land of Gods and Earthquakes, I). Haring. 
O. P. Putnam's Sons, Ltd.— The Holy Cities of Arabia, 
E. Rutter; Flying the Arctic, Sir G. H. Wilkins. 
O. Poutledge and Sons , Ltd. —The True History of Hans 
Staden, 1557, translated, with an Introduction, by 
M. Letts; The English American : a New Survey 
of the West Indies, 1648, T. Gage, edited with an 
Introduction by Prof, A. P. Newton ; Letters of Hernando 
Cortes, 1519-26, translated with an Introduction and 
Notes by J. B. Morris ; Travels in Persia, 1627-29, T. 
Herbert, edited and abridged by Sir William Foster, with 
an Introduction and Notes (Broadway Travellers Series), 
Seeley Service and Co., Ltd. —The Romance of Modem 
Travel, N, J, Davidson. 


Geology, Mineralogy, and Mining. 

Cambridge University Press.— Earth Flexures, H. G. 
Busk, with an Introduction by Sir T. Holland. Chapman 
and Hall, Ltd. —The Geology of Petroleum and Natural 
Gas, Dr. E. R. Lilley. Macmillan and Co., Ltd .—Strati - 
graphical Palaeontology : a Manual for Students and Field 
Geologists, Dr. E. Neaverson. T. Murby and Co. — 
Diamond: A Descriptive Treatise, Dr. J. R. Sutton; 
The Nomenclature of Petrology, Prof. A. Holmes, 2nd 
edition ; Patterns for the Construction of Crystal Models, 
Dr. F. Smithson. 

Mathematical and Physical Sciences. 

Ernest Benn , Ltd. —The General Properties of Matter* 
Prof. F, H. Newman and V. H. L. Searle. A . and C. 
Black, Ltd .—Heat and Everyday Physics, E. E. Melly. 
Blackie and Son , Ltd. —Heat and Thermodynamics, Dr. 
J. K. Roberts (Vol. 4 of The Student’s Physios). 
Cambridge University Press .—The Nature of the Physical 
World, Prof. A. 8. Eddington ; Statistical Mechanics, 
R. H. Fowler; Mathematical and Physical Papers, Sir 
Joseph Larmor, 2 vols. ; Conduction of, Electricity 
through Gases, Sir J. J. Thomson and Prof. G. P. 
Thomson, new edition, 2 vols., Vol. 1. Constable and 
Co., Ltd.—Wave Mechanics and the Quantum Theory, 
Dr. A. Haas, translated by L. W. Codd; Physics for 
Medical Students, Prof. S. Russ, — Hodder and 
Stouohton, Ltd. —How to enjoy the Starry Sky, M. Wood¬ 
ward (People’s Library). Longmans arid Co., Ltd.- —The 
Scientific Papers of J. Willard Gibbs, Ph.D., LL.D., 
memorial edition ; The Sun, the Stars and the Universe, 
Dr. W. M. Smart; Tho Spectroscopy of the Extreme 
Ultra-Violet, Prof. T. Lyman, new edition (Monographs 
on Physics); Intermediate Heat, Dr. R. A. Houstoun; 
Practical Measurement as an Introduction to Science, 
H. R. Charter. Macmillan arul Co., Ltd, —Life and 
Work of Sir Norman Lookyer, T. Mary Lookyer and 
Winifred L. Lockyer, with the assistance of Prof. H. 
Dingle ; and Contributions by C. E. St. John, Megh Nad 
Saha, Sir Napier Shaw, Prof. H. N. Russell, Rev. J. Griffith, 
Sir Richard Gregory, and Prof. A. Fowler; Preston's 
Theory of Hoat, edited by J. R. Cotter, fourth edition; 
Theory of the Gyroscopic Compass, and its Deviations, 
Dr. A. L. Rawlings. 

Medical Science. 

Bailltere, Tindall ami Cox. —Epilepsy, Profs. W. G. 
Lennox and S. Cobb (Medicine Monograph Series); 
Urinary Analysis and Diagnosis by Microscopical and 
Chemical Examination, Dr. L. Heitzmann, new edition ; 
Rontgenology : Limits of the Normal and Pathological 
in Diagnosis, Dr. A. Kohler, translated from the fifth 
Gorman edition by Dr. A. Turnbull ; Actino-Therapy 
for General Practitioners, H. G. Falkner, new edition. 
Cambridge University Press. — Cardio-vascular Diseases 
since Harvey’s Discovery (Harveian Oration, 1928), 8ir 
Humphry Rolleston, Bart.; Tho Comparative Physiology 
of Muscular Tissue, A. D. Ritchie. J. and A. Churchill. — 
The Practice of Refraction, Dr. W. 8. Duke-Elder; 
Diseases of the Blood, Dr. A. Pinev : Clinical Chemical 
Pathology, Dr. F. 8. Fow weather. Con stable and Co., 
Ltd.— Modem Views on Digestion and Gastric Disease, 
Dr, H. MacLean, new edition (Modern Medical Mono¬ 
graph Series). E. and S. Livingstone. —A Text-book 
of Medicine, edited by Dr. J. J. Conyboare ; A Handbook 
of Surgical Diagnosis, Dr. C. E. Shattock. Longmans and 
Co., Ltd. —The Pressure Pulses in the Cardiovascular 
System, Prof. C. J. Wiggers (Monographs on Physiology). 
John Murray. —Studies on Malaria, Sir Ronald Ross ; 
Handbook of Physiology, Profs. W. D. Halliburton and 
R. J. S. McDowall, new edition. Kegan Paul and Co., 
Ltd.— The ABC of the Nerves, Dr. D. Fraser-Harris ; 
Epidemiology Old and New, Sir William Hamer, 

Metallurgy. 

Ernest Benn, Ltd ..—Industrial Steel and Iron : their 
Constitution and Properties, P. Oberhoffer, translated and 
revised by. W. Austin. Chapman and Hall , Ltd .—Select 
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Methods of Metallurgical Analysis, W. A. Naish and J, E. 
Clonnell; Practical Steelmaking, W. Lister. 

Meteorology. 

Ernest Benn, Ltd. —British Floods and Droughts, Dr. 
C. E. P, Brooks and Dr. J. Glaespooln. 

Miscellany. 

Edward- Arnold and Co. —The Transit of Egypt, Lieut, - 
Col, P. G. El good. Oliver and Boyd. — Dictionary of 
Scientific Terms, Pronunciation, Derivation, and Defini¬ 
tion of Terms in Biology, Botany, Zoology, Anatomy, 
Cytology, Embryology, Physiology, I. F. Henderson and 
Dr, W. D. Henderson, new edition ; Collected Scientific 
Papers of John J. Waterston, edited with a Biography 
by Dr. J. S. Haldane. Keyan Paul and Co., Ltd .-— 
Alma Mater, or the Future of the Universities, J. Hall 
(To-day and To-morrow Series). 

Philosophy and Psychology. 

0. Allen and Unwin , Ltd.— Hegel's Science of Logic, 
translated by W. H. Johnston and L. G. Struthers, 2 vols. 
(Library of Philosophy). Edward Arnold and Co .— 
Problems of Instinct and Intelligence, Major R. W. G. 
Kingston, Cambridge University Press. —The Life and 
Thought of Luc de Clapiers, Marquis de Vauvenargues, 
May Wallas; Practice, Fatigue and Oscillation, J. C. 
FlUgol (Monograph Supplements to The British Journal 
of Psychology ); Anatomy and the Problem of Behaviour, 
G. E. Coghill. Jonathan Cape , Ltd. —About Ourselves: 
Psychology for Normal People, Prof. H. A. Overstreet. 
Longmans and Co., Ltd. —The Philosophy of Plotinus: 
The Gifford Lectures at St. Andrews, 1917-1918, Very 
Rev. Dean W. R. Inge, 2 vols., now edition; The Philo¬ 
sophy of Spinoza: The Unity of His Thought, Dr, R. 


McKeon; An Introduction to Sociology, E, R, Groves; 'Hie 
Problem of Stuttering: a Diagnosis and a Plan of Treat¬ 
ment, Prof. J, M. Fletcher (Longman's Psychology Series). 
Macmillan and Co., Ltd. —The Pilgrimage of Buddhism, 
Prof. J. B. Pratt. Oxford University Press. —The Greek 
Atomtots and Epicurus, C. Bailey. Kegan Paul and Co., Ltd, 
—An Historical Introduction to Modem Psychology, Dr. G. 
Murphy, with a Supplement by H. Kluver ; Emotions of 
Normal People, W. M. Marston; Colour and Colour 
Theories, Christine Ladd-Franklin (International Library 
of Psychology, Philosophy, and Scientific Method); Matter 
and Method in Education, Mary Sturt and Ellen C. Oakden. 

Technology. 

Ernest Benn , Ltd. —Modern Paper Making, R, H. Clap¬ 
per ton and W. Henderson. Chapman and Hall, Ltd.— 
Artificial Silk, Dr. F. Reinthaler, translated from the 
German by Prof. F. M* Rowe. Constable and Co., Ltd.— 
The Preparation of Plantation Rubber, 8. Morgan, new 
edition. Crosby Lockwood and Son. —Boilermakers Assist¬ 
ant : in Drawing, Templating, and Calculating Boiler 
Work, etc,, J. Courtney, new edition revised by G . C. 
Malden ; Brick-Cutting and Setting, A. Hammond, new 
edition revised by C. G. Dobson. Percy Lund , Humphries 
and Co.. Ltd. —Transactions of the Fuel Conference : World 
Power Conference, London, Sept. 24—Oct. 6, 1928, 3 vols, 
with separate index vol. Macmillan and Co., Ltd. —- 
Marks on Pottery and Porcelain, W. Burton and R. L. 
Hobson, new edition ; Jute and Jute Spinning, T, Wood- 
house and P. Kilgour, 2 vols.. Part I. : Cultivation, Pre¬ 
paring and Carding ; Part IT. : Drawing and Roving 
Frames. Sir Isaac Pitman and Sons, I Ml .—Amateur Cine¬ 
matography, Capt. O. Wheeler; Dispensing for Pharma¬ 
ceutical Students, F. J. Dyer and J. W. Cooper. Seeley 
Service and Co„ Ltd. —The Art and Craft of Leatherwork, 
C. Franc is-Lew is. 
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was staged. Nobile had disappeared in the Arctic 
and half the governments of Europe were sending 
phips, ice-breakers, and aircraft to aid in the 
search for him. Amundsen believed that the 
Italians had treated him badly in the past, but 
the inherent greatness of the old idealist blazed 
put once more and he volunteered to lead a searoh 
ty. On June 18 he loft Norway in the large 
nch Latham sea-plane piloted by Capt. Gud- 
baud, and manned by a crew of four. They dis¬ 
appeared to the northward ; wireless signals ceased 
alter a few hours, and only the discovery of one of 
the floats of the machine off the Lofotons points 
to the way in which this great Norseman mot his 
end sweeping out on his last voyage like a dead 
sea-king of old in his funeral ship. 

By his great two feats of navigating the North- 
West Passage and reaching the South Pole, Amund¬ 
sen had brought himself into the front rank of ex¬ 
plorers, and his books on these expeditions must 
remain classics. Through his last book, “ My Life 
as an Explorer,” we are admitted to a more intimate 
acquaintance than has been possible in the case of 
other explorers ; but any glimpse of human weak¬ 
ness he gave in its pages must not be allowed to 
dim.the greatness of his supreme foresight, fortitude, 
and sucoess in discovery. 

Hugh Robert Mill. 


Dr. Robert Knox. 

We deeply regret to record the death of Dr. 
Robert Knox on Sept. 21, at sixty years of 
age. Knox was bom at Leith, and obtained his 
medical education at Edinburgh and Guy's Hos¬ 
pital. After a short period of work in general 
practice he became definitely associated with the 
very young subject of medical radiology, and 
throughout the rest of his life we may say that he 
was linked with every important movement in 
this branch of medicine. With characteristic 
thoroughness his interests extended to every 
ramification of the subject; whether it was a 
question of hospital equipment or the association 
of the laboratory with clinical work or the status 
of radiologists, Knox would be found on the 
appointed committee, and he would be there in 
committee as member, secretary, or chairman. 
This went on for years, and until quite recently 
he appeared to carry the load lightly. 

The societies and associations with which Knox 
worked, and by which his services were recognised 
in many very pleasant ways, were many. As 
. secretary and then president of the Rdntgen 
Society, he did splendid service during difficult 
-years, and he finally supported its affiliation with 
the British Institute of Radiology, an institution 
he also helped to found. 

Knox held important positions in the hospital 
world; he was at one tune honorary radiologist 
to King's College Hospital, the Great Northern 
Central Hospital, Queen Alexandra Hospital, Mill- 
hank, and the Cancer Hospital, Fulham. It w$s 
at Fulham that his most important contributions 
to $*edi<wtl radiology were made. In radio- 
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diagnosis Knox had a great eye to technique, and 
contributed much to the development of serial 
radiography and its application to the study of 
the heart in action ; in radio-therapy he cautiously 
felt his way over many years in the treatment of 
cancer by X-rays, and, realising th$ danger of 
heavy doses to the skin in administering doses to 
the deeper structures of the body, he devised a 
method of rotational focus by which this danger 
was largely eliminated. 

In view of the many other claims upon his 
time, Knox’s writings were considerable ; his book, 
“Radiography, X-ray Therapeutics, and Radium 
Therapy/' appeared in 1915, and a second odition 
was quickly demanded, which led him to divide 
the book into two volumes, and this is now in its 
fourth edition. 

Knox was well known and honoured in the 
radiological world ; tho American Rontgen Ray 
Society and the Scandinavian Rdntgen Ray Society 
both elected him to their lists of honorary members. 
On the retirement of the late Dr. Deane Butcher, 
he became the joint editor of tho Archives of 
Radiology , the name of which was years later 
ohanged to the British Journal of Radiology . His 
editorial colleagues will always remember how 
much Knox did for the old Archives . He won his 
way by sheer merit, and he was a man very much 
liked by his associates. Voluntary workers were 
always to be found in his hospital departments, at¬ 
tracted by the encouragement he gave them and by 
a friendship they rightly valued. S. Russ. 


The sudden death of Dr. Stephanos Xanthou- 
dides, announced in the Times of Sept. 21 by Sir 
Arthur Evans, is a blow to the archaeologists not 
only of Greece but also of the whole world, who are 
indebted to him for his exertions in conjunction 
with Dr. Hatzidakis in instituting the Museum of 
Cretan Antiquities. It was outside this museum, 
according to Sir Arthur Evans’s information, that 
his death took place. Although the museum at 
Candia represents his life work, he himself was an 
explorer and excavator of no mean achievement. 
His work on the vaulted tombs of Mesara in tho 
south of Crete was an illuminating contribution to 
the history of the early culture of the island. He 
had also devoted himself to the exploration of its 
later history, and was an authority on its remains 
of the Byzantine Age. It is satisfactory to know 
that he had completed the reparation of the damage 
to the museum caused by the disastrous earthquake 
of 1926. His death will be a great loss to his many 
friends and fellow-workers of all nationalities. 


We regret to announce the following deaths: 

Prof, D. No§l Paton, F.R.S., until recently Regius 
professor of physiology in the University of Glasgow, 
on Sept. 30, aged seventy years. 

Sir Henry Wickham, wno suooeeded in obtaining 
seeds of Hevea from the Upper Amazon which were 
successfully grown at Kew and distributed in the 
East, thus starting the plantation rubber industry, 
on Sept. 27, aged eighty-three years. 
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A special general meeting of members of the Royal 
Institution will be held on Monday next, Oct. 8, when 
the managers will place before them several matters 
relating to the general position of the Institution and 
desirable alterations in the structure. The lecture 
theatre is now much out-of-date, partly on account 
of natural deterioration, but more, particularly 
through the rise of the accepted standard. Con¬ 
siderable changes must be made in the structure, the 
seating, and the exits if they are to conform to the 
requirements which are now usual and are indeed 
enforced in the case of public buildings. A large sum 
of money would be required to carry out the re¬ 
arrangements and additions under consideration. 
The expense is not lessened by the determination, 
which the managers consider to be of the highest 
importance, that the historic rooms shall not be 
touched. The sum required is in the neighbourhood 
of £75,000. At the meeting on Oct. 8, the managers 
will ask for powers to proceed with negotiations and 
the preparation of detailed plans. These matters will 
be submitted for approval or rejection at a further 
meeting of members in November. There is, of course, 
the hope that by that time some friend of the Institu¬ 
tion may have come forward to save the necessity for 
disposing on lease.of any part of the building. 

An observatory is being erected in Mill Hill Park 
to house the 24-in. reflecting telescope by Grubb which 
belonged to the late Mr. W. E. Wilson, F.R.S., of 
Darramona, Ireland, and was presented by his son to 
the University of London on condition that it should 
be adequately housed and maintained. The Hendon 
Urban District Council has provided the site, and 
provision will be made for the ratepayers to visit the 
observatory. Provision will be made at the new 
observatory for the accommodation of the 10-ft. 
Rowland grating at University College and a coelostat 
by Cooko. A well-equipped workshop will be pro¬ 
vided and a full-time mechanic appointed so that 
research apparatus may be made as required, and it 
is hoped that inventing and trying out new or im¬ 
proved observational methods will constitute one of 
the chief activities of the observatory. There are, 
however, several problems relating to the photography 
of nebuhe for which this instrument appears to be 
well adapted, such os making short exposures oh 
nuclei of suitable non-galactic nebulae in order to 
determine their precise positions relative to the stars, 
so that data may eventually be available concerning 
the possible rotation of the galaxy. 

Georoe Baxter was bom at Lewes in 1804, and 
aB a youth was engaged in the printing works of his 
father, John Baxter, as Lithographer and engraver. 
At that time prints were sometimes coloured by 
printing, but the process cannot have been very 
successful though it had been practised for many 
years, for even large editions were being coloured bv 
hand. In 1835 Baxter wu granted hia patent and 
aaya : In order to produce a number of ornamental 
prints resembling a highly coloured painting, whether 
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oil or water colours, according to my inventions, 
I proceed first to have the design engraved on a 
copper or steel plate.” This engraved plate gave the 
outline and the detail, and colours, chiefly (or only) 
in oil, were then applied by means of blocks. But 
the beauty of the prints, which are noted for their 
delicacy and brilliance, was not entirely due to the 
method. Baxter was an artist who could paint 
pictures; he was a practical printer and engraver; he 
knew what was wanted and had the skill and per¬ 
severance to get it. The famous print of Queen 
Victoria’s coronation, for example, contains about 200 
portraits, many made from the life by Baxter himself, 
and needed more than twenty printings to get the 
colouring. 

The first books that Baxter illustrated were printed 
in 1834, when ho resided in King Square, Ooswell 
Road. In the following year he removed to 3 Charter- 
house Square, and after nine years (1844) to 11 North¬ 
ampton Square. His business prospered so that in 
1851 ho occupied No. 12 as well, and it was in these 
two houses that the bulk of the work by which he is 
known was done. His effects were sold by auction 
in 1860, and in 1867 he died. It seems rather strange 
that the London County Council, after consideration, 
concluded that so notable a pioneer and producer of 
printed colour pictures as George Baxter 14 was not 
of sufficient eminence” to justify marking with a 
memorial tablet the house in Northampton Square 
where lie lived and worked, but it is satisfactory that 
Mr. E, Kilburn Scott and numerous subscribers have 
provided and fixed the tablet that was recently 
unveiled. 

Lorj> Eustace Percy, the Minister of Education, 
on Wednesday, Sept. 20, opened the now Hastings 
Museum, which was a palatial residence built by a 
private resident, Mrs. Kidd, and sold very cheaply to 
the town by the owner. The configuration of the 
rooms lends itself to the display of objects illustrating 
the history of the town and East Sussex. Lord 
Eustace said that the value of museums, like the one 
at Hastings, the real significance of which people 
often forget, is that they are a sort of local visualised 
reference library of the arts and sciences, and there¬ 
fore an essential part of national education. Museums 
represent something like a local college of learning to 
which the elementary and secondary school children 
may resort, so that study of the contents may lead 
to the realisation of the value of education throughout 
life. In fact a museum ought to be a oentre of higher 
education and intellectual life. Dr. Bather, lately of 
the British Museum (Department of Geology), who 
was representing the Museums Association, put in a 
serious plea for the exhibition, not merely of sui* 
tiquities, but of what people called ‘ bygone days.' 

Our note on St. Fiacre (see "Calendar of Customs 
and Festivals,” Nawm, Sept. 1, p. 334) has stimulated 
Mr. G.*M. Fraser, of the Public Library, Aberdeen, to 
contribute to the Aberdeen Press and Journal of Sept. 
21 a well-informed article on this saint who, under 
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the form of St. Fittaok, is the patron of the chureh of 
the parish of Nigg, Aberdeen. Mr. Fraser is con¬ 
vinced of the Scottish origin of the saint, accepting 
Dunstaffri&ge on the ooast of Argyll as his birthplace* 
at about the end of the sixth century. It is possible 
that this is correct, as this was an ancient royal seat, 
and after St. Fittack had settled in France he is said 
to have been visited by a deputation of chiefs and 
priests who wished him to accept the throne as a 
member of the royal line. The question is obscure, 
and it has to be remembered that in early records 
* Scot * is usually to be taken to mean racially what 
we would now call Irish. Mr. Fraser points out that 
the various forms of the saint’s name, which are 
many, are all derived from the Irish fiach, a raven. 
How the church at Nigg came to be dedicated to St. 
Fiacre is not clear, but Mr. Fraser suggests that 
his patronage of stocking-knitters is derived from 
his connexion with Aberdeen, as the art is said to 
have been introduced into France from Scotland. 
Owing to limitation of space our Calendar must 
necessarily pass over much that is worth noting. 
The life of St. Fiacre, apart from the association of 
his name with a Parisian public vehicle, lias many 
points of interest to the folklorist, such as, for example, 
the recurrence in his relations with the Bishop of 
Meaux, inter alia, of the familiar story of a grant of 
such an amount of land as could be encompassed in a 
day, in which, once inure, the beneficiary got the 
better of the bargain. 

A short account of personal recollections of Sir 
Bichard Owen in the later years of his life appears in 
the Victorian Naturalist for J uly. The writer, Edward 
A. Vidler, a grandson of Dr. George Bennett, the 
Sydney naturalist, was then in his early twenties and 
paid regulat* visits in the middle ’eighties to Sheen 
Lodge, a comfortable and picturesque cottage in Rich¬ 
mond Park, where Sir Richard lived with his daughter- 
in-law and a maid-servant. Richard Owen, then 
about eighty years of age, is pictured as a man tall and 
thin, with big hands and feet, square shoulders, a largo 
head, with a very prominent high forehead and very 
deep-set grey eyes, high cheek-bones, a long heavy 
nose with broad nostrils, very wide thin-lipped mouth, 
square chin, over which grew a long beard of black 
hairs so sparsetfthat the contour of the chin was clearly 
visible, and long, thin, straight dark hair surmounted 
by a black skull-cap. He was, to the young man, a 
fearsome figure at first sight, but had an air of friendli¬ 
ness and gentleness the very antithesis of his outward 
appearance. Mr. Vidler’a anecdotes of Sir Richard 
reveal him as the great investigator, sure of his ground, 
as a collector who showed with pride the gems of his 
collection, and as the possessor of that heavy type of 
humour which seems somehow to be characteristic 
of the man of science, though it is scarcely likely 
that even under its prompting the anatomist would 
hand his guest the vertebra of a whale in lieu of 
bread. The disc-like epiphysis alone would repre¬ 
sent a mighty pancake 1 The photograph from the 
Vid kit family album, reproduced in the. short 
article, is cm excellent and characteristic portrait o'f 
Richard Owen. 
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Zoologists lament, and with some reason, the 
burden of scientific synonyms which gathers about 
certain well-known species. But scientific synonymy 
must take second place to the superfluities of popular 
nomenclature. Albert Wade has collected the local 
and general names which have been applied to salmon 
and sea-trout, and they number one hundred and 
thirty-six {Salmon and Trout Magazine). Even allow¬ 
ing that there are six well-defined life-stages in the 
history of a salmon, the superfluity is obvious. The 
great difference between scientific and popular syn¬ 
onymy, however, is that while the former represents 
some sort of imperfect identification, the latter gener¬ 
ally stands for local idiosyncrasy. The list therefore 
would have been much increased in value had the 
author indicated the area in which each name was in 
common use. 

The new geyser which began erupting in Yellow¬ 
stone Park early in August is described in a recent 
Daily Science News Bulletin, issued by Science Service, 
Washington, D.C., to be the greatest now active in the 
world, and with the exception of Old Excelsior, ex¬ 
tinct since 1888, the greatest ever witnessed. The 
crater is elliptical in outline, 100 by 120 feet, and 
about 8 feet deep. The geyser suddenly bursts forth 
in furious and explosive activity, hurling water in 
all directions to an average height of 60 to 75 feet, 
with occasional spurts reaching as much as 100 feet. 
Outbursts occur at 15 or 20 sec. intervals, and con¬ 
tinue for some three hours before the eruption 
abruptly comes to an end. Then follow nine hours 
or so of quiescence, during which the crater is dry 
except in a small fissure and several boiling mud- 
springs along the north edge. The action of the 
geyser is so violent, its eruptions so spectacular, and 
its i>eriodioity so regular, that it is likely to become 
one of the Yellowstone’s greatest attractions. A 
special road is now being constructed to make it 
accessible to the touring public. Of particular in¬ 
terest is the news that Dr, A. L. Day and Dr. E. T. 
Allen, of the Geophysical Laboratory at Washington, 
are conducting a thorough investigation of the 
phenomena. The former eruptions of the neighbour¬ 
ing Excelsior Geyser were not so frequent as those of 
the new geyser, and lasted only half an hour instead 
of three hours, but thoy were even more violent, 
throwing large masses of water from 100 to 200 feet 
in the air. In the late ’eighties the steam explosions 
so increased in power that the sintor encrusting the 
orater began to be torn off in jagged blocks. The 
geyser rapidly “ erupted itself to death,” and for 
nearly forty years its precipitous-sided pit has been 
occupied only by a hot seething lake. 

The Fabian Society announces a course of six 
lectures under the general title ” Western Civilisation : 
whither is it going ? ” to bo given in the Kingsway 
Hall at 8.30 p.m. on successive Thursdays, commencing 
Oct. 18. The lecturers and the special aspects of the 
subject with which each will jleal are the Hon. 
Bertrand Russell (general)Mr. J. B. S. Haldane 
(soienoe) \ Prof. C. Delisle Burns (labour); Prof. 
Ernest Barker (spiritual authority); Miss Rebecca 




548 


West (woman); Mr. Bernard Shaw (the future). Mr. 
Russell's syllabus openH with the provocative state¬ 
ments that western civilisation derives from four 
sources, Greeks, Jews, Romans, and science, and that 
the catholic church is a synthesis of the first three. 
In Mr. Haldane’s view, western civilisation rests on 
applied science, and its future will depend largely on 
how science is applied to human life ; and he will 
deal specially with socialists’ ‘ reaction ’ to this thesis. 
Light on this question will also bo thrown by Prof. 
Dolisle Burns, who makes the reassuring announce¬ 
ment that “ the contrast between an * intelligentsia ’ 
incompetent with his hands, and * labour ’ incom¬ 
petent with its brain, is breaking down.” Miss West 
will develop her view that the common lot of woman is* 
persecution- in some parts of western civilisation by 
overwork, in the United States by underwork. 
Finally, Mr. Shaw, who will lecture last, will begin 
at the beginning by discussing the thesis that there is 
an entity to which the term ‘ western civilisation ’ can 
be applied. “ To call these bungaloid promiscuities 
civilisations merely because they have all ceased to 
run out excitedly to look up at aeroplanes, and can 
argue about birth-control, is absurd.” 

Steady progress is being made by the Imperial 
Geophysical Experimental Survey which is at work in 
Australia under an arrangement between the Empire 
Marketing Board and the Commonwealth Govern¬ 
ment. Mr, A. Broughton Edge, the leader, has visited 
several areas which, for various reasons, seemed likely 
to be suitablo for the projected tests of geophysical 
methods* On his recommendation the executive body 
in control of the survey has authorised a commence¬ 
ment of work by tho electrical methods at Anembo, an 
unworked metalliferous field about 30 miles from 
Queanboyan, a town in New' South Wales on the 
boundary of the Federal Capital Territory. The 
New South Wales Department of Mines has undertaken 
to test the conclusions of the survey by boring, if they 
appear to be sufficiently encouraging. In addition, 
gravimetric work has begun on a brown coal area near 
Gelliondale, in Gippsland, Victoria, which affords 
opportunity for useful examination of suspected 
faulting, while being, at the same time, suitable for 
certain necessary preliminary studies of the gravity 
balance under characteristic Australian field con¬ 
ditions. With the arrival of the doputy-leader, Dr. 
E. Bieler, of McGill University, Canada, in July, and 
the appointment of several Australians to junior 
positions, the personnel of the party is now nearly 
complete. 

It is not a simple matter to find mining fields ideally 
suitable for geophysical teste of the type desired. In 
most of the known fields- the existing shafts, plant, 
railway lines, etc., introduce complications which it 
would be well to avoid in test experiments. Over 
immense areas the existence of underground saline 
waters, containing from one to five ounoee of salts to 
the gallon, introduces a further difficulty that is rather 
typically Australian. Even more typical and likely 
at times to be somewhat annoying to workers on 
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electrical conductivity is the common long rabbit 1 * 
proof fence of wire netting, the bottom of which goes 
at least six inches into the ground. Attention is being 
given to the possibility of effectively applying geo¬ 
physical methods to the discovery of underground 
water in a wide area of several million acres in the 
southern portion of Western Australia. This region is 
under consideration os one suitable for development 
under the migration agreement between Britain and 
the Commonwealth, 

At the time of the establishment of the Austrian 
Republic, although its area and population were each 
approximately one-quarter that of the old Empire, 
yet the home supply of coal was almost negligibly 
small. It was compelled, therefore, by sheer neces¬ 
sity, to develop as quickly as possible the water power 
that remained to the Republio. Luckily there were 
many Alpine lakes at- a very high level which in 1918 
had practically been unused for power purposes. With 
the help of about 30 per cent of the total capital 
required from foreign sources, building operations on 
at least 120 water-power stations have been begun 
since the War. The installed horse-power is now 
nearly a million, of which about two-thirds is in 
operation. Tho federated railways have four large 
hydro-eloctrie stations which supply the western 
main lines. Upper Austria sends its surplus power 
to Vienna. Similarly Sals burg sends power to 
Bavaria. The new 220,000 volt lino leading from the 
Alps to the Rheinisohe-Westphalia industrial districts 
has brought the question of the export of power to 
Germany more to the foreground. The possibility is 
thus opened up of transmitting power to the States 
to the north of Austria. One advantage of exporting 
power is that this is one of the few exports which is 
not burdened by those import duties generally im¬ 
posed upon raw materials. About two-thirds of the 
total electric power used for industrial power^pur¬ 
poses in Austria is obtained from water power. ^ The 
Vienna electricity works have more than doubled 
their output since 1919. The Austrian banks have 
taken a very active part in developing the power 
which its mountain lakes and rivers have bestowed 
on tho republic. Further, particulars of Austria’s 
water power are given in the Electrical Timee for 
Sept, 20. 

Mu. Matthew W. Stirling has been appointed 
chief of the Bureau of American Ethnology, Smith¬ 
sonian Institution, Washington, D.C., in succession to 
Dr. J. Walter Fawkes, who,retired early this year. 

On the retirement of Major Leonard Darwin from 
the offioe of president of the Eugenios Society, the 
fellows and members arc presenting him with a 
portrait. The presentation will take place in the 
rooms of the Linnean Society, Burlington House, W.l, 
on.Wednesday, Oct. 10, at 6.30 p.m. 

The autumn meeting of the South-Eastern Union 
of Scientific Societies will be held on Saturday* Oct. 
27, when visits will be paid to the Croydon Aerodrome 
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and Air-Port and to Whitgift’s Hospital, Croydon. 1 The Under-Secretary for Mines, Establishment Branch, 


Particulars can be obtained from Mr. E. A. Martin, 
“Croham Hyrat, 1 ’ St. Lawrence, Isle of Wight, or 
Mr. R. W. Strickland, 5 and 0 Clement’s Inn, 
W.C.5L 

Ak unusually extensive edition of the old-fashioned 
travelling menagerie is boing put on the road by 
Chapman's, the well-known animal dealers of Totten¬ 
ham Court Hoad, London, W.C.l. Its extent is 
Indicated by its major attractions, which include 14 
lions, 12 tigers, 10 zebras, 10 polar bears, 8 other 
bears, 7 leopards, and 200 4 various species,’ which we 
imagine means specimens , of monkeys, as well as many 
leaser mammals and interesting birds. Beginning on 
Sept. 24 at Chelmsford, the route traverses the mid¬ 
lands of England, and ends with a month’s exhibition 
in Glasgow in December and January. The passing 
of this large collection should afford an opportunity 
for many who are out of touch with the larger zoo¬ 
logical gardens to see a good selection of the interesting 
creatures of other lands. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A resident 
chaplain and lecturer in mathematics ; or a resident 
lecturer in mathematics and physics at the York C. of 
E. Training College for Schoolmasters—The Principal, 
8t. John’s College, York (Oct. 14). A research assist¬ 
ant, under the Safety in Mines Research Board, for 
work in connexion with wire ropes usod in coal mines— 


Mines Department, Dean Stanley Street, S.W.l (Oct. 
15). A head of the Engineering Department and 
assistant headmaster of the Junior Technical School 
of the Darlington Technical College—The Chief 
Education Officer, Education Office, Darlington (Oot. 
18). A senior chemistry master at the Hull Grammar 
School—The Headmaster, Grammar School, Hull 
(Oot. 20). A principal of the Denbighshire Technical 
Institute—The Secretary and Director of Education, 
Education Offices, Ruthin (Oct. 29). A professor 
of pathology in the University of Otago, Dunedin 
—The High Commissioner for New Zealand, 416 
Strand, W.0.2 (Oot. 31). A lecturer in metallurgy 
at the Birmingham Central Technical College— 
Tho Principal, Central Technical Colloge, Suffolk 
Street, Birmingham (Nov. 3). An analyst at tho 
Harper Adams Agricultural College—The Principal, 
Harper Adams Agricultural College, Newport, Salop. 
A senior mathematical mistress at the Cheltenham 
Ladies’ College—The Principal, Ladies’ College, 
Cheltenham, A senior mathematical mistress at the 
Bath Royal School—The Principal, Royal School, 
Bath. A master for chemistry, physics, and mathe¬ 
matics at Connell’s Institute, Belfast—Tho Principal, 
Connell’s Institute, Belfast. Teachers of third year 
machine design and third year engineering calcula¬ 
tions, under the Croydon Education Committee—The 
Principal, Central Polytechnic, Scarbrook Road, 
Croydon. 


Our Astronomical Column. 


The Planet Mercury.— Revue Scientiftque of 
Aug. 11 contains an illustrated article on this subject 
by M. L. Rudaux, who has been observing the planet 
at intervals since 1893 at his observatory at Douville. 
His ap erture of 4 inches is rather small for this pur¬ 
pose, but ho enjoys a good atmosphere, and several 
of the sketches reproduced show a considerable 
amount of detail. His chart of the planet resembles 
in many of its features that published a year ago by 
M. E. M. Antoniadi from his Bt-udies with the great 
Meudon refractor. Both charts show tho dusky 
regions much broader than the narrow streaks in 
Sohiaparelii’s chart; for some markings all three 
charts agree, so these can be accepted with much 
confidence. 


Schiaparelli and Antoniadi both considered that 
' the planet’s equator coincides with its orbit plane, 
hut Rudaux suggests that there is an angle of 10° 
between them, the summer solstice of tho northern 
hemisphere occurring a little after perihelion, He 
agrees with the other two in making the rotation 
coincide with the revolution (88 days), so that a large 
- region has perpetual* day, and another large region 

K Jtual night. Owing to the very unequal motion 
e orbit, arising from the large eccentricity, the 
tvgfcm of perpetual night extends over only 133° of 
longitude instead of 180° for a circular orbit. 


Ml Bio Sunspot. —During the latter part of Sep¬ 
tember it was possible for a few days to see at the 
«bma time two spots on the sun’s disc as naked-eye 
objects. The first spot to be seen crossed the central 
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meridian on Sept. 24. On the samo day a moderate 
magnetic disturbance, commencing with a typical 
‘ sudden commencement ’ at 16 J h.. was recorded at 
Greenwich. This disturbance, which lasted until 
about 2 h. on Sept. 20, had a range in declination just 
exceeding 

The second spot, or rather group of spots, was a 
remarkable one. When first observed near the east 
limb, it appeared as a ‘ bipolar ’ group or stream 
developing in the usual manner, but within four days 
it had grown rapidly and had Income an immense 
complex group. Approximate measures of its area, 
corrected for foreshortening, in millionths of the sun’s 
hemisphere, are given at intervals of 48 hours—- 

Sept. 22. Sept. 24. Sept. 20. Sept. 28. 

600 1400 2600 2600 

Changes in structure were especially noticeable 
between Sept. 24 and 26. Judged from its maximum 
area, this is the largest group which has appeared 
since the great spot of January 1926. 

No further magnetic disturbance of any note had 
occurred, however, up to 10 h. on Oot. 1. 

Other particulars of the two spots are given as 
follows, trie areas being expressed as the proportion 
of the hemisphere covered. 

No. Dot, on DUc. Cen &Ly dl »" Latitude. M «^ um 

8 Sept. 18-Sept. 30 Sept. 24-4 15° N.* 1/750 

9 Sept. 21-Oot. 3 Sept. 27-4 15° S. 1/400 

* A large spot In the same latitude and longitude crowed the central 
meridian on July 81 (see Natuhs, Sept. 22, p. 458). 
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Research Items. 


The Moriori of Chatham Island. — Vol. 9, No. 5 
of tho Memoir 9 of the Bernice P. Bishop Museum, is a 
further study of the Moriori, which is the result of a 
second visit paid to Chatham Island by Mr. H. D, 
Skinner in 1924, supplemented by an account of thoir 
life and customs by Mr. William Baucke. This 
supplements and extends the conclusions at which 
Mr. Skinner arrived in his previous memoir, as well as 
corrects other accounts which he considers vitiated by 
faulty evidence. He is of the opinion that there were 
two influxes of the Moriori into the Chatham Islands, 
of which the southern, the Rauru, was pre-eminent, 
but holds that the Moriori claim that they were 
autochthonous is incredible. The theory that tho 
islanders wore immigrants from New Zealand is 
fallible, unless it can be ah own that the two types 
co-existed in New Zealand or that two immigrations 
into New Zealand were repeated in the same successive 
and separate manner in the Chatham Islands. It is 
possible that the northern and weaker strain was the 
first to arrive and began to decay on the arrival of 
the second ; but there is no evidonce to show whether 
the northern Wheteina or the southern Rauru was the 
first. Nothing is known of inter-tribal wars which 
can be construed as history, while there is no evidence 
for the construction of the fortified villages on the 
lines of the Maori pa , which have been attributed to 
them, tho suggestion that there were being due to 
knowledge of such structures obtained from Maori 
stories. Notwithstanding their genealogies, the evi¬ 
dence of the deeply rutted native paths in hard 
cemented quartzite points to a stay in the islands of 
not less than a thousand years. 

Eye Protection.— Owing to the recent legislation 
in the United States on the protection of the eyes 
of workers from injurious radiations, the Bureau of 
Standards has investigated the best methods of test¬ 
ing the opacities of tho glasses used for that purpose, 
and their results are given in Technologic Paper , No. 
369. In the case of ultra-violet radiation, the best 
source is the quartz mercury arc, but the carbon arc 
with nickel or aluminium cored carbons, or the gas- 
filled tungsten incandesoent lamp may be used. The 
transmission is measured by the spectroradiometer. 
For visible radiation a 600-watt 110-volt gas-filled 
tungsten lamp in used and the transmission measured 
by photometer. For the infra-red the tungsten lamp 
is again used, but the transmission is measured by a 
thermopile with a red glass covering it. The thick¬ 
ness of the glass plates tested is about 0*2 cm. Tables 
are given of the properties of more than eighty glasses 
manufactured by eleven American glass makers, and 
nine other substances, including fused quartz. 

Trematodes of Birds.— The attention of workers 
on the trematodes of gulls, scoters, and other marine 
birds is directed to a paper by Edwin Linton (Proc. 
U.8. Nat. Mus., vol, 73, art. 1, 1928), in which 
trematodes taken from birds at Woods Hole, Mass., 
are described and figured. These include new species 
of Hastnatotrephus, Psiloatomum, Petosi^er, Himasthla, 
Aporchis, Aacocotyle, and Minuthorchis (n, gen.). 

Three Species of Bird Malaria.—E. Hartman 
(Arch. f. ProHstenkunde , 60 ; 1927) points out that 
the nomenclature of the parasites of bird malaria 
is very confused. He proposes to restrict tho name 
Plasmodium prcecox to a parasite in birds having 
crescent-shaped gametocytes and not markedly 
different in its morphology from P. falciparum of 
man. He describes two new species of Plasmodium 
which h&ve spherical gametocytes; in P. catte- 
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merium these contain rod-shaped pigment granules 
and in P. inconatans nearly spherical pigment granules. 
All three speoies were found in Nature in the English 
sparrow in the United States and have been grown 
experimentally in the canary. 

Ineffectiveness of Internal Medication of 
Poultry for Control of External Parasites.— 
In view of a general impression among farmers and 
poultry-men that certain substances administered 
internally will protect animals from external parasites, 
the United States Department of Agriculture has 
carried out investigations on the aubject {Tech, Bull., 
No. 60; 1928). The prevailing idea is that the 

substance administered is taken up by' the blood 
and excreted on the surface of the body or on the 
body-coverings, and when the external parasites 
come in contact with the material they are thereby 
poisoned or repelled. Hens were used in the experi¬ 
ments, and the substances tested included magnesium 
sulphate, naphthaline, calcium thiosulphate, sulphite, 
sulphate and sulphide, sodium carbonate and sulphate, 
potassium iodide, tartar emetic, sulphur, camphor, 
powdered tobacco, and quinine sulphate. The tests 
show conclusively that tne external parasites of the 
hen are not adequately controlled by internal adminis¬ 
tration of these substances. Such treatment not 
only involves useless expenditure but also allows 
the parasites to continue their ravages when they 
might be destroyed by recognised methods. 

The Long-tailed Shrews of North America.— 
In 1828, when Sir John Richardson described the 
mammals of the preceding Franklin expedition, only 
throe species of shrews were known from the American 
continent, and now Hartley H. J. Jackson has 
examined 10,431 specimens belonging to the genera 
Sorex and Microsorex , and finds that they constitute 
89 forms belonging to 39 speoies, all of which he 
describes in detail (U.S. Dept. Agr., Bureau of Biol. 
8urv„ North American Fauna, No. 51, July 1928). 
Shrews are in many respects primitive mammals ; 
their fur shows no sharp distinction into underfur and 
overhair, they exhibit little individual variation, no 
sexual variation, and little variation with age. 
Seasonal variation, associated with the spring and 
autumn moults, is limited to the length and tint of 
the pelage, and geographical variation is shown, in 
variations of paleness and darkness, in size, in tail 
length, and in the general shape of the skull, particu¬ 
larly in the contour of the brain-case and the length 
of the molar tooth row. Individual eub-speciee 
generally have an extensive geographical range. Of 
their habits, perhaps the most remarkable are their 
savage voraciousness (one individual has been known 
to devour its two companions in the course of eight 
hours), their normal gluttony (they have been known 
to eat their own weight in meat every three hours), 
and the aquatic perfection of the water - shrews, 
some of which are said to swim with relatively 
greater speed and skill than the otter,, and must be 
ranked amongst the best swimmers of non-marine 
mammals. 

The Treatment of Fish Diseases. —During the 
year 1927 fifty-seven institutions and individuals in 
various parts of the world were circularised in an 
effort to gather data from those who haul studied the 
diseases of fishes. In Zoopalhologica , vol. 2, No. 1, 
April 30, 1928, Ida Mellon gives tables which describe 
the symptoms of a large number of ailments suff ered 
by aquarium fishes and show the treatment recom¬ 
mended by various investigators. These tables can 
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aoaroely be dealt with in a short note, but they merit 
the attention of those either responsible for or in¬ 
terested in the health of fishes in publio or private 
aquaria. 

Development jn vitro of the Otic Vesicle of 
THE Chick. —Dr. Honor B. Fell (Arch, f. ZeUjorach. > 
7, 1928) has investigated the development in vitro of 
the isolated otocyst of the embryonic fowl. The otic 
vesicle was dissected from one side of a three-day 
chick, and placed in a tube on the surface of a clot of 

S isma and embryo extract, and maintained at 38° C. 

e otic vesicle of the other side, with its adjacent 
tissue, was fixed and sectioned. The explanted 
vesicle was washed every 48 hours in a drop of em¬ 
bryo extract and transferred to a tube with fresh 
culture medium. Such vesicles gave rise to all the 
epithelial constituents of the fully formed auditory 
labyrinth. Regions of tissue identical in histological 
structure with the normal ductus and saoous 
endolymphatic us, sensory areas (including Corti’s 
organ) and the tegmentum vasculosum were formed. 
The principal epithelial structures developed in these 
cases in approximately the same relative portions 
as the corresponding structures in the normal em¬ 
bryonic labyrinths ; as compared with the latter, the 
rate of tissue differentiation in the explanted otocysts 
was almost normal, but the growth rate was greatly 
diminished, and there were only slight indications of 
anatomical differentiation, the tendency being to¬ 
wards the retention of the primitive vesicular form. 
The author concludes that the normal histological 
differentiation of the otocyst of the three-day em¬ 
bryonic fowl does not depend upon a vasoular system, 
nervous connexions, association with adjacent organ 
rudiments, a correlative anatomical differentiation, 
or a normal rate of growth. 

The Root as an Absorbing Organ. —In two 
recent papers, Scott and Priestley re-examine the 
question of water absorption by roots, and make 
suggestions tending towards a more simplified view 
of the whole problem of root absorption {New Phyto- 
logwft % vol. 27, No. 3). The absorbing region of the root 
is the area lying between the apical meristem and the 
region with completely suberiaed membranes. Now 
the protoplasts of the endodermis are attached to 
the radial walls of the ceils, and thus form a continu¬ 
ous protoplasm membrane round the central cylinder. 
The authors consider that when water is present in 
excess the soil solution permeates the cellulose walls 
of the cortex, and water can be drawn across the 
endodermis by the osmotic pull of the solution inside 
the central cylinder. Thus the absorbing surfaco of 
the root is considered to be a definite area of endo¬ 
dermis, and the surface area of the root not important. 
In drier soils, water is less free to move in the soil, 
and importance attaches to the increase in root sur¬ 
face due to growth and the production of root hairs, 
since the rate of entry of water from the soil into 
the root surface neoessary to maintain an adequate 
supply across the endodermis diminishes in direct 
proportion to the ratio of root surface to endodermal 
-surface. Therefore, in comparatively dry soils, root 
hairs perform an important function in relation to 
the entry of water. Experiments with lead salts and 
dyes showed that the suberised cells of the exodermis 
ore not permeable to these substances, but the un- 
suberieed cells act as passage cells. They may be¬ 
come blocked in older regions. The distance behind 
the meristem at which suberisation of membranes 
appears, varies with the season. Examples from 
diveri® groups of plants show that the typical db- 
aorbmg xone may be eliminated by the development 
of sttbsrieed exodermis and endodermis to within a 
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short distance of the root apex, and the completion 
of the closure by fatty impregnation of the walls of 
the superficial colls. 

Wind and Tide in the Irish Sea. —In an article on 
this subject in the Marine Observer for Ootober, Mr. M. 
Cresswell gives some account of observations at the 
ports of Holyhead, Fleetwood, Preston, and Belfast. 
These observations show that wind force associated 
with a rapid change of pressure, that is a sudden gale, 
alters the sea-level more quickly and to a greater 
extent than a more gradual change of pressure and 
wind. On one occasion an excess height of 10 feet 
occurred in the tide during the passage of a heavy 
westerly gale. This was the cause of the disastrous 
floods at Fleetwood and Preston about the end of 
October last year. The outstanding feature of the 
year in the area under consideration was the correla¬ 
tion of a mean pressure below the normal with tidal 
heights departing from the predicted levels. Detailed 
observations are not given in the paper except in 
regard to the October gale. 

Rainfall of Australia.— The rain map of Aus¬ 
tralia for the year 1927 gives maps of the monthly and 
annual rainfall and maps showing the departure from 
the average fall. The year showed an improvement 
on the last five years, inasmuch as 34 per cent of tho 
country had a rainfall exceeding the normal. In 
previous years the average was 25 per cent of the 
country. Not since 1921 has 50 per cent or more of 
the country had an excess. The excess was, however, 
localised and experienced mainly in the more arid 
regions of Western Australia and in eastern Queens¬ 
land. In the greater part of the central plains in 
Queensland, South Australia, and New South Wales, 
severe drought conditions again occurred. The agri¬ 
cultural season (April to November) was characterised 
by several critical periods of rain shortage, but in 
October the fall improved and the resultant harvest, 
though below normal in the eastern States, was better 
than had boon anticipated. In Western Australia the 
wheat and pastoral lands had one of the best of recent 
yoars. Tho maps are based on the records of 1300 
stations, and the only area without data is the interior 
of Western Australia and the adjoining parts of South 
Australia and the Northern Territory. 

The Gilbert Map of 1582-83.—In the sale of the 
library of Lord Leconfield in the spring of this year, 
there came to light among a number of documents re¬ 
lating to the early history and geography of America 
a hitherto undesurihed manuscript map of North 
America and the Arctic regions inscribed with the 
name of 4 Humfray Gylbert/ A reproduction of this 
map, with an article on its significance) by Mr. B. P. 
Bisnop, appears in the Geographical Journal for Septem¬ 
ber. The map appeals to have been drawn, at latest, 
in 1683, the year in which Gilbert sailed on his last 
voyage to Newfoundland. It bears the symbol of 
Dr. John Dee, who is known to have boon interested in 
projects for colonisation and so may be regarded as 
partly his work. The chief interest in the map lies in 
the light it throws on Gilbert’s project of the dis¬ 
covery of a soa-route to China by the north-west, and 
helps to explain his motives in his voyage to New¬ 
foundland in 1583. A strait is depicted as joining the 
St. Lawrence with the Gulf of California, and so 
forming a route by which an English colony might be 
carried to the Pacific coast of America without en¬ 
croaching on tho Spanish sphere of influence. Mer¬ 
cator in 1569, and Orteliua in 1570, had shown the 
St. Lawrence as a river wiihout any opening to the 
west, and Gilbert’s emendation of the map was appar¬ 
ently done to enhance the chance of his proposals 
finding acceptance.. 
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Card IT A BEA UMONTI \JBkDS IN BALUCHISTAN.— 

The description of the fauna of the Cardita beaumortii 
beds of India was originally entrusted by the Geo¬ 
logical Survey of India to the late Maurice Cossmann, 
who, however, found himself obliged before his death 
to delegate the task to Prof. H. DouvillA The latter 
has already dealt elsewhere with the fauna of their 
western extension into Persia, and here devotes his 
first part, which is in French, to an account of the 
fossils of the Baluchistan representatives of the 
formation (Pal. Ind. t New Series, vol. 10, No. 3). 
The beds there are characterised by the abundance of 
Cerithiidm and Melaniidee, among them being a 
representative of the rare genus, Pseudoglaucoma , 
first described by the author from the Eocene of 
Peru. The fauna indicates sublittoral or lagoon 
conditions, and if certain species have their analogues 
in Parisian Tertiary, they point also to the existence 
of a warmer environment. Thirty-four species are 
dealt with, of which just one-half are considered to 
be new, while five are indeterminate. There are 
four photo-type plates, which are as good as the 
process permits of. 

Pacific Ocean Land Snails. —Under the com¬ 
prehensive title of “ Land Snails from Hawaii, 
Christmas Island, and Samoa,” by H. A. Pilsbry, 
C. M. Cooke, jr., and Marie 0. Neal, a collection of 
five papers has been issued by the Bernice P. Bishop 
Museum (Bull. 47). In the first on “ Georissa, a , . . 
genus now to the Hawaiian Islands,” Dr. Pilsbry 
describes three new speoies. Investigation of the 
“ Food habits of Partula zebrina, Gould,” by C. M. 
Cooke, founded on specimens taken in American 
Samoa, goes to show that this herbivorous mollusc 
has acquired the habit of swallowing other speoies of 
snails whole—it is presumed solely with the object 
of procuring lime. The same author seeks to identify 
and define Three Endodonta from Oahu,” entering 
fully into their shell characters and anatomy. Mr. 
Cooke and Marie C. Neal deal with the ” Distribution 
and anatomy of Pupoidopms hawaiiensis All the 
Hawaiian specimens are fossil, but living examples 
were found on Christmas Island more than 1200 miles 
distant. The authors conclude that both in shell 
characters and anatomy Pupoidopsis is closely related 
to Pupoides. Tn her “ Anatomical Studies of Aoha- 
tineLlidie,” Marie C. Neal seeks to answer the question : 
Do the genera and species of Achatinelliduc differ 
anatomically ? The results of her careful investiga¬ 
tions go to show that divisions of the family by shell 
characters and by anatomical characters do not agree, 
but that- the section PerdicsUa should have generic 
rank, whilst the similar claim already made for New- 
cornbia is confirmed. The series of papers, which are 
illustrated by text figures, is a worthy addition to the 
contributions of the Museum. 

The Dielectric Constants of Ammonia, Phos¬ 
phine, and Arsine. —The Journal of the Indian 
Institute of Science (vol. 11 a, Part V.) contains an 
aocount of an investigation by H. E. Watson of the 
variation of the dielectric constants of ammonia, 
phosphine, and arsine with temperature and pressure. 
It was not possible to extend the work to stibine, as 
its ready decomposition with the formation of a 
metallic mirror would result in the breakdown of the 
insulation of the gas condenser. The measurements 
wen) made at high frequency, two coupled oscillating 
systems being employed, and an accuracy of 1 per 
cent was aimed at for the final results. It was found 
that ammonia and phosphine approximately satisfy 
Debye’s equation for the change in dielectric constant 
with temperature, while arsine appears to behave 
similarly to the permanent gases in tnis respect. The 
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variation of dielectric constant with pressure indicated 
that it is justifiable to assume that < - i, where t la 
the dielectric constant, is proportional to the density. 
The value of the electric moment is greatest for 
ammonia and smallest for arsine. 

A Frequency Standard. — It is interesting to 
notioe that engineering physicists are beginning to 
question whether the accuracy of the rate of the 
earth’s rotation round its axis is sufficient for their 
measurements. If the length of the day alters by 
about one second in ten years, this would soon cause 
an appreciable discrepancy between reference stan¬ 
dards. Hence they ore beginning to consider whether 
something more fundamental than the rate of the 
earth’s rotation should be adopted as a standard. 
In the Bell Laboratories Record for August, W. A. 
MarriHOn points out that in electrical communication 
we have to work with frequencies ranging from less 
than unity per second to a hundred million or more 
per second. It seems now possible to maintain 
frequencies constant to one part in ten million, for 
several seconds. In fact, in successful television 
this is done. The new form of reference standard 
which has been developed is an oscillator controlled 
by a quartz crystal. The equipment used by the 
Bell Company for determining the frequency of the 
crystal is somewhat similar to that used with a 
tuning-fork standard. A clock is driven by a syn¬ 
chronous motor controlled by a current the frequency 
of which is an exact submultiple of the frequency of 
the crystal. When the high frequency has its normal 
^ahio the clock keens accurate time ; any variation 
in the rate of the clock is a measure of the error of 
the standard. So constant is the frequency of the 
crystal that the clock controlled by it keeps time 
with a maximum inaccuracy of less than one-tenth 
of a second per day. In the crystal oscillator stan¬ 
dard at present in use, the frequency is 50*000, and 
the derived frequency of the current which actuates 
the clock is 1000. The temperature coefficient of the 
crystal is muoh smaller than that of a steel tuning- 
fork, but it is necessary to control the temperature to 
within about the one-hundredth of a degree centigrade. 
The accuracy of tho beat frequency measurement 
when interpreted as the accuracy of the oscillator is 
increased many times. 

N e w Low -power Binocular Microscope. — Messrs. 
R. and J. Beck, Ltd. (69 Mortimer Street, W.l), have 
introduced a new form of low-power binocular micro¬ 
scope, the 1 Beck Binomax.’ It consists of two com¬ 
plete microscope systems, each with a prismatic erects 
mg arrangement, inclined, to each other at the natural 
convergence of the eyes, tho intorocular distance being 
adjustable. The object glasses are held in tubular 
mounts with the lenses at one end. Each object glass 
is so threaded that it may be inserted in the tube 
either way, so that the tubular mount projects out 
of, or inside, the body tube. The distance between 
eye-piece and object glass is thus variable, and two 
different powers are obtainable, without interfering 
with the optical performance. Two pairs of eye -pieces 
of different powers are provided, and four 'pawetas 
in all are therefore available, with magnifications of 
4, 8, 16, and 32 respectively. Various stands for the 
4 Binomax ’ are obtainable, and the body may be 
used interchangeably on any form of Beck stand 
listed. The working distance is considerable— I JO 
mm, for the two lower powers, and 75 mm., for 
two higher ones. We have inspected the instrument 
and its performance is excellent; it should be of great 
service for the examination of large opaque objects, 
such as rook specimens, for dissections, andother 
purposes. ' ' ’ 
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Wordsworth as A Pioneer in the Science of Scenery . 1 

By Dr. Vaughan Cornish. 


rpHE pre-eminence of Wordsworth as a poet of 
Nature has long been recognised, but there is 
another aspect of bis originality which has not 
yet received adequate recognition. Wordsworth 
wrote “ A Guide through the District of the 
Lakes in the North of England with a Description 
of the Scenery,” which appeared in several editions 
between 1610 and 1836. The “ Guide ” proper is 
brief, the author regarding this portion of his task as 
“ humble and tedious,” and he soon plunges into his 
description of the scenery. Here at once we find 
scientific originality, for he not only records physical 
appearances, but also, whenever they give keen enjoy¬ 
ment, seeks the source of the impression, investigating 
both the objective conditions and the mental qualities 
concerned in their appreciation. Moreover, he writes 
in the hope that his essay may lead to habits of 
“ more considerate observation than have been 
hitherto applied to looal scenery.” 

Consideration saved Wordsworth from the senti¬ 
mental assumption that the aspect of Nature is always 
harmonious. He points out, for example, a ' defect ’ 
in the colouring of the Country of the Lakes. But his 
faculty of observation made him quick to recognise 
the conditions in which objects in the view enhance 
one another, the harmonies which are the true beauties 
of scenery. Thus he directs attention to the circum¬ 
stance that the radial arrangement of the English 
Lakes from a mountainous centre introduces every 
variety of the sun’s shadowing. He points out that 
the mountains of the district differ from hills not 
merely in mass but quality, owing to the atmospheric 
absorption which etherialises the summit when viewed 
from the valley. He notes the height which must be 
attained that “ compact fleecy clouds ” should settle 
upon the crest. Among “ the varied solemnities of 
the night ” he recognises the singular charm of stars 
which “ take their stations above the hill tops ”—an 
excellent observation of enhancement due to a momen¬ 
tary and accidental relation. He feels the romantic, 
almost poignant interest of the line of the trees which 
maintain themselves against the elements at the 
limit of altitude. The cliarm of intermingling of field 
and woodland in the Lake Country lie traces skilfully 
to the progressive agricultural settlement which 
followed the veins of noher, dryer, or less stony Boil.” 
With e<jual acuteness he indicates how the peculiar 
economic character of the district has resulted in 
innumerable lanes and paths which provido the 
rambler with “ an ever ready guide ” to u the hidden 
treasure of its landscapes.” 

Although preferring the harmonies of occupation 
and environment displayed in a highland community 
of small owners before all other aspects of the scenery 
of civilisation, Wordsworth pays discriminating 
tribute to the unique contribution made by wealthy 
inheritors of landed estate in the preservation of trees 
beyond eoonomio prime for sheer love of their beauty 
in venerable age. He notes the geological conditions 
to which the water of the English Lakes owes the 
remarkable clearness that makes their depths a magic 
mirror to lead the mind into “ recesses of feeling 
otherwise impenetrable.” He does not, however, 
discover the peculiarities of the watery image which 
are the souroe of this mental effect. We must re* 
mttncher that Wordsworth was making a beginning 
in the smenoe of scenery, and that with the 



advantage of another hundred years of accumulated 
knowledge we oan better his instruction. But even 
so it is remarkable that we should now be taking up 
the ABsthetica of scenery very nearly from the point 
where he left it, joining hands across a hundred years, 
rather than proceeding from the mainly orographioal 
studies of scenery produoed in the latter part of the 
nineteenth century. 

The “ Guide ” proper and the “ Description ” are 
followed by the third seotion of the book, which is on 
“ Changes, and rules of taste for preventing their bad 
effects.’^ Wordsworth dates a more general appreci- 
tion of the wilder aspects of soenery from about the 
year 1775. Thereafter the country of the English 
Lakes not only attracted visitors, but also, owing to its 
economic conditions, offered more opportunities for 
settlement by villa residents than districts parcelled 
out in great estates. The epoch of railway construc¬ 
tion followed, with the result that the changes in the 
English Lake District in Wordsworth’s middle and 
later life were comparable to those which, owing to 
the development of motor traffic and the extension of 
house building, now affect rural England as a whole. 
Wordsworth points out to the newly-arrived resident 
that the liking for “ strong lines of demarcation ” and 
emphatic contrast is due to want of practice, and that 
if he will pause to study his rural surroundings “ a new 
habit of pleasure will be formed the opposite of this, 
arising out of the perception of the fine gradations by 
which in Nature one thing passes away into another.” 
The rule that a house situated in mountain scenery 
should be so designed as to take its place quietly in the 
landscape is enforced by the penetrating remark that 
owing to the scale of the view “ a mansion can 
never become principal in the landscape ” as it may 
” where mountains subside into hills of moderate 
elevation.” 

This example of Wordsworth’s flair for noting the 
relation of the object of attention to its environment is 
curiously paralleled by his observation of the effect of 
the echo of the cuckoo’s call from the steep sides of the 
Rydal Valley. The sound, he says “takes posses¬ 
sion ” of the valley, an expression which is implicit 
with suggestion of the important fact that the view is 
made impressive by any agent which imparts unity to 
objects the multiplicity of whioh often prevents the 
landscape from appearing to the mind as a picture. 
Here I pause to remark that the sounds and scents of 
the countryside belong to its soenery. If we did not 
make the letter c soft in the word scenery wo should be 
less apt to forget that the word has no derivational 
connexion with * seeing.’ The visual is no doubt 
the leading aspect of scenery, but aesthetically we are 
bound to take account of the simultaneous impression 
of the natural environment, or scene, upon the other 
senses. It follows that the societies which concern 
themselves with the preservation of scenic boauty are 
within their province in combating unnecessary 
mechanical noise. 

When ohanges come, Wordsworth is not always apt 
in reoognising a new harmony. His failure to observe 
the rhythmic reinforcement of rooky pinnacles by 
trees of pointed form diminishes the efficacy of his 
protest against the introduction of the larch. His 
preference for informal lines may have been partly 
innate but was increased out of measure by intellectual 
associations, which do so xnuoh to cramp the proper 
functioning of the eye. Thus in the tetter to sir 
George Beaumont, dealing with the laying-out of 
grounds, written so early as 1805, whioh is included as 
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an appendix in Mr. de Selinoourt’s recent collation of 
the editions of the “ Guide,” Wordsworth assumes that 
every person of taste would prefer that the whole 
garden should be as near to Nature as possible, and 
pays no regard to the circumstance that in the im¬ 
mediate vicinity of the mansion it is permissible to 
prefer formal lines on account of their harmony with 
those of architecture. Thus, although Wordsworth 
may have been in advance of his time as an advooate 
of the free play of the senses, he did not go so far as we 
now know to be desirable. 

Mr. do Selincourt has included as a second appendix 
letters to the Morning Post written by Wordsworth in 
1844 on the subject of the proposed Kendal and 
Windermere Railway. Descending to the dusty arena 
of practical affairs, his academic mind loses something 
of its lofty detachment. It is interesting to compare 
these letters with a recent work entitled “ England 
and the Octopus,” deeding with the things that to-day 
impair the peacefulness of our scenery. The style of 
Wordsworth is indeed less trenchant than that of Mr. 
Clough Williams-Ellis, but underlying exasperation is 


almost equally evident. Oh the whole, however, it is 
when Wordsworth is dealing with general principles 
that he is of moat service to the cause which so many 
of us have at heart, the preservation of scenic beauty, 
and we may well take the concluding paragraph of Ins 
“ Description ” as the text of our present appeal for 
preservation of soenio amenity in the countryside 
generally and the district of the English Lakes in 
particular; 

“ It is then much to be wished that a better taste 
should prevail among these new proprietors; and, as 
they oannot be expected to leave things to themselves, 
that skill and knowledge should prevent unnecessary 
deviations from that path of simplicity and beauty 
along which, without design and unconsciously, their 
humble predecessors have moved. In this wish the 
author will be joined by persons of pure taste through¬ 
out the whole island, who, by their visits (often 
repeated) to the Lakes in the North of England, 
testify that they deem the district a sort of national 
property, in which every man has a right and interest 
who has an eye to perceive and a heart to enjoy.” 


Jubilee Congress of 

rpHE Jubilee Congress of the Folk-lore Society was 
J held, as previously announced, on Sept. 19-25 
in London, the president being the veteran scholar, 
Lieut.-Col. Sir Richard C. Temple. With the exception 
of one session on the evening of Sept. 20, which was 
held at the Imperial Institute, the meetings were 
held in the rooms of the Society of Antiquaries, which 
had been placed at the disposal of the congress by the 
Council of that body. 

The congress, though small in numbers, was 
distinguished in its membership, and a mimber of 
prominent folk-lorists from abroad were present, 
mostly representing continental or American bodies. 
Among them were Dr. Fritz Boehm, of Berlin, 
representing the Vereins fiir Volkerkunde; Dr. 
Gudmund Schiitte, of Sweden ; Miss A. W. Beckwith, 
representing the Folk-lore Foundation of Vassar 
College, N.Y. ; Dr. Marcu Beza, of the Rumanian 
Academy ; Prof. Y. M. Goblet, of the Soci6t6 Ernest 
Renan, Paris ; Prof. R. Pettazoni, of the Universities 
of Rome and Bologna ; and Dr. Rutimeyer, of the 
Schweitzer Gesellschaft fiir Volkerkunde. A number 
of British societies were also officially represented. 

It may not be inopportune to recall that when the 
Folk-lore Society was founded in 1878 by a small 
band of. enthusiasts, among whom the late William 
J. Thoms and the late Mr. (afterwards Sir) Laurence 
Gomme were the leading spirits, the subject of its 
study had hardly won a generally recognised name. 
There would also seem to have been no very 
precise agreement as to its exact object and scope. 
So much so that, even in a leaflet published on behalf 
of the Society some years later, it was felt necessary to 
explain in what respects the science of folk-lore 
differed and was distinguishable from other studies 
with which it was in danger of being confused. The 
reason for this, of oourse, was that the Society had 
not confined itself to the study of survivals among 
civilised populations and the collection of folk-tales, 
but had included the study of certain aspects of 
* savage 1 culture within its scope, and might, therefore, 
have been thought to be encroaching too broadly 
upon the province of ethnography; 

On many occasions Sir Laurence Gomme in his 
writings, and notably before the Anthropological 
Section of the British Association, endeavoured to 
lay down the line of demarcation of his studies. 
Although the lines may have been overstepped, in 
general and as a matter of practice the 
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the Folk-lore Society. 

field of operations has been woll marked out. Its 
original aim was twofold : the collection of the 
customs, beliefs, sayings, etc., of the folk, and 
secondly, the classification, comparison, and interpreta¬ 
tion of the matter thus collected. A valuable hand¬ 
book for collectors was prepared which has been 
revised as the development of the study has required, 
and the work of the Society has been recorded in a 
journal which lias been supplemented by the publica¬ 
tion of supplementary volumes, either original studies 
too lengthy for inclusion in the journal or reprints 
of ‘ classics * of folk-lore almost unobtainable in their 
original or indeed in any form. 

It is worth while to recall these facts in connexion 
with this congress, for it cannot but be felt that the 
Society and the study it represents are not receiving 
in this jubilee year the support from the public which 
they deserve. The study of folk-lore was taken up 
with some vigour on the Continent, where the term, 
first used by W. J. Thoms and adopted in England 
to distinguish the subject, was accepted os the official 
designation of the study of the culture of the people. 

The recognition that is now accorded such studies 
on the Continent is indicated by a communication 
presented to the congress by Dr. Fritz Boehm, in 
which he surveyed the academic position of folk¬ 
lore in Germany. In Prussia folk-lore, since the 
educational reform of 1925, is being introduced into 
the ourrioula of the elementary school, the secondary 
school, and the university, and other States wifi 
probably follow this example. In fact, it is repre¬ 
sented in some form or other in most German 
universities. Yet Dr. Boehm lamented the fact that ' 
Germany is behind Soandinavia in this respect, as 
was in part borne out by Dr. A. Cyriax’s account 
of the study of folk-lore and art in Sweden and the 
museums devoted to it. While this is not the occasion 
to enlarge upon such reflections as this contrast with 
conditions in Great Britain may suggest, it is perhaps 
worth while to point out that, though the important 
work of collection must not be neglected now that 
the material is disappearing more rapidly than ever 
in the stress of modem life, too little attention may 
be given to the work of analysis, synthesis, mut 
comparison which gives meaning to the isolated facts 
and keeps alive the interest of an intelligent hiu£ 
uninstructed public. * 

Tpnrihg to the proceedings of the ©angreaft, it is 
‘ ' 'to*observe that *e lit 
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quality of the papere was concerned the congress was reverted from a settled to a nomadic life. Dr. Beza 

a success. The meetings were well attended and the gave the congress a view of Rumanian folk-lore in 

papers followed with close attention, even in those his account of the work of Demetrius Contemir’s 

few cases in which the authors were not able to attend contribution to folk-lore, and Prof. Gudmund Sohutte 

in person. dealt ably with the evidence for the worship of the 

The president, Sir Richard Temple, a contributor bull among the Kimbri. In the evening session at 

to the proceedings of the Society almost from its the Imperial Institute, Prof. Pospisil.^of Brno, gave 

inception, in his address on “ The Mystery of Mental an account illustrated by a kinomatograph film of the 

Atmosphere/’ dealt with a topic of no little philosophic folk dances and customs of Central Europe, 

import. He sought the origin of magic in the attempt British folk-lore was well represented, and offered 
of the primitive mind to bridge the gap that philo- one of the most interesting of the papers presented 

gopher and savage alike reach at the point which at the congress in an account of witchcraft in Wales, 

is beyond experience and passes understanding. of whicli perhaps the most striking feature was the 

Recalling an observation of his own on a voyage to extent to which the belief is still prevalent among 

Rangoon, which revealed to him that a personage, the educated. A witch lias been considered a more 

al-Knidr, had been identified among the people with efficacious thief-finder than a policeman, and a piece 

almost every hero of the past and many smaller local of moleskin worn on the chest of more avail than a 

ones, he argued that such beings as this represent to doctor. The use of written charms in English 

the populace the unknown ana mysterious by which suggests an English origin for some forms of the 

they endeavour to bridge the gap, while the mind, belief. Mr. T. w. Thompson’s interesting account 

clinging, as Andrew Lang suggested, to whatever it of British gypsy marriage and divorce customs 

absorbs, modifies it, and by each contact produces included references to the eating of the blood-cake 

an atmosphere which overlaps but never destroys and the jumping of the bride and bridegroom over 

those produced by previous contacts. Folklore, a branch of flowering broom or a bosom made of 

therefore, to be scientific in studying any given belief, broom. A paper was presented on behalf of Canon 

should ascertain the mental atmosphere at the time MacCulloch discussing aspects of the Arthurian legend, 

of absorption of the peoplo who had absorbed it. and Miss Mona Douglas gave an account of various 

The proceedings of the congress covered a wide beliefs relating to animals in Manx folk-lore, according 

range, both geographically and in subject matter, to which cows were held most susceptible to witchcraft, 

One of the most striking papers in its choice of and the witch was believed to take the form of a hare, 

subject was a study of stone-carrying women, by Miss B. C. Spooner described ‘ charming ’ in Cornwall, 

Mrs. Banks, who has followed up the persistent story the counterpart of the modem faith-healing. A 

in western Europe of women who dropped stones suggestive paper by Prof. Pettazzoni on confession 

from creels on their shoulders or from tneir aprons, among primitive people, described the confessional 

among whom even the Virgin Mary found a place. as an analogue of the expulsion of sin or disease by 

She sought to connect the legend with the clearing washing or drawing of blood, the evil being expelled 

of land by women as early agriculturists. by verbal enunciation. 

Several contributors offered papers on extra- A fitting climax to the prominence of witchcraft in 
European folk-lore. Prof, Sayce, who was one of the the proceedings of the congress wajs a communication 

original members of Council of the Society, dealt from M. P. Saintyvos, which was read by M. Goblet, 

with Egyptian folk-lore, as did Miss Blackman in its on the ‘ witches’ sabbath,’ in which tho author main- 

medical aspect; Mrs. Sj>oer (Miss Goodrich-Freer) tained the existence of a magic religion and secret 

with Hebrew amulets ; Capt. M. W. Hilton-Simpson church of wizards in the Middle Ages, 

with medical magic in Algeria. Prof. Starr sent a The programme on tho concluding day included 

communication on Filipino magic, and Mr. R. E. papers on tho psycho-analytic side of folk-lore. 

Enthoven described beliefs connected with tree and Dr. Ernest Jones, in dealing with the question 

animal worship in India, and showed the identity in generally, made special reference to the significance 

the conception of tree, animal, and human soul. of beliefs relating to the number three. Dr. Roheim 

Among papers dealing with the Near East were dealt with “ Mother Earth and the Children of the 
Prof. R. M. Dawkins on the study of folk-lore in Sun.” 

modem Greece, and an interesting account of The social side of the congress was not noglected. 

mummers’ plays in Attica by Prof. H. J. Rose. It opened with a presentation of the delegates to tho 

Mrs. Hasluok described ” the most primitive people president by Prof. J. L. Myres, and the members were 

in Europe outside Russia ”—the Sarakaohan people, entertained by Dr. Henry Wellcome at the Historical 

who spend the summer in the Findus mountains and Medical Museum, and by Mi*, and Miss Canziani. 

the winter in the plains of Macedonia. She haw Visits were paid to Oxford and Cambridge ; the 

visited two branches of these people, one the Albanian English Folk Dance Society gave a demonstration of 

Vlacks, and the Sarakaohan peoples proper, who, folk-danoes, folk-songs, and children’s singing games; 

curiously enough, owing to local conditions, have and an official dinner was held on the concluding day. 


Energy and Atoms. 

A MESSEL memorial address, entitled “Available dynamics suggested by his title. The apology he 
X*- Energy," was delivered by Prof. R. A. Millikan made for offering an apparently abstract subject of 
on Sept, 5 m New York at a joint meeting of repre- this nature to a technical audienoe was the. fact, 
aeUtafcives of the British Society of Chemical Industry perhaps usually insufficiently appreciated, that many 
and the Institution of Chemical Engineers with the of the distinctive features of modem civilisation come 
American Institute of Chemical Engineers. As might from our present knowledge of mechanics, which, in 
be expected from Prof, Millikan's recent researches# turn# was largely developed through the pioneer work 
til treatment of his subject proceeded upon somewhat done in the seventeenth and eighteenth centuries upon 
itolthodox lines# and m the greater part of his lecture extra-terrestrial problems. 

ba wAs concerned with astronomical problems# rather The fundamental work of Prof. Millikan and Dr. 
■rmam the Physical and engmeering thermo- Cameron themselves upon the oosmio rays is bv now 
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well known, and it is unnecessary to elaborate here 
upon the way in which they have applied relativity and 
quantum theory to enable them to trace the origin of 
the penetrating radiation to a creation of certain light 
elements from protons and electrons, except again to 
emphasise, with Prof. Millikan, the importance in this 
connexion of Dr. Aston’s work with the mass-spectro¬ 
graph, and of Dr. Dirac’s theoretical treatment of the 
absorption by matter of radiation of short wave-length, 

In this address, however. Prof. Millikan has dealt 
with two other problems raised by his own work. 
The first of these is the question as to where atom- 
building processes can proceed in the universe. His 
full arguments are not advanced—they are to be 
published in the October number of the Physical 
Review —but he states that there is excellent exj>eri- 
mental proof that the nuclear combination which 
produces the cosmic rays does not take place in the 
stars at all, but at places of low pressure where the 
temperature is close to the absolute zero ; in other 
words, in interstellar or intergalactic space. Combining 
this with the conclusions of Prof. Eadington and Sir 
James JeariH, he arrivos at the picture of a continuous 
atom-destroying process taking place under the 
extreme conditions existing in the interiors of stars, 
and an atom-creating process taking place between 
the stars in the equally extreme conditions of an 
opposite kind obtaining there. 

The second point raised, closely connected with the 
first, is the problem of why the primordial positive and 
negative electrons which go to build up the common 
elements have not been used up long ago. The 
answer which Prof. Millikan and Dr. Cameron make 
is “ that out in the depths of space where we actually 
observe through the cosmic rays helium, oxygen, and 
silicon being continually formed out of positive and 
negative electrons, there too those positive and 
negative electrons are also being continually replen¬ 
ished through the conversion back into them under 
the conditions of zero temperatures and densities 
existing there, of the radiation continually pouring 
out into space from the stars.” With the aid of this 
assumption, they can regard the universe as being 
already in a steady state, and can avoid the necessity 
for supposing that it must finally suffer a * heat- 
death,’ in contradiction to the conceptions of Sir 
James Jeans, who supposes that the process of con¬ 
version of mass into radiant energy is nowhere revers¬ 
ible (Nature, 121, 467 ; 1028), and of others who sup¬ 
pose that the processes are all everywhere reversible. 

In his concluding remarks. Prof. Millikan discusses 
in a general way what sources of power are likely to be 
used in the future, although he suggests little that is 
new. Any extensive application of the energy avail¬ 
able through the disintegration of radio-active or other 
atoms is dismissed, as is use of the almost unlimited 
energy which would be obtained if the hydrogen 
atoms of terrestrial water could be induced to build 
themselves up into atoms of other elements, since it is 
impossible to imitate the conditions of interstellar 
space under controllable conditions, and he comes 
ultimately to the conclusion that solar energy, in 
some form or another, must continue to supply most 
human needs. 


University and Educational Intelligence. 

Cambridge. —The retiring Vice-Chancellor, the 
Rev. G. A. Weekea, announced on. Oct. 1, that the 
University has received an offer from the International 
Education Board of the Rockefeller Foundation of a 
gift of £700,000, of which £250,000 would be for the 
proposed new library and the remainder "for certain 
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new developments in the physical and biological 
studies of the University.” The gift is conditional 
on the University raising the money required to com¬ 
plete the whole scheme. As regards tne University 
Library, it will be remembered that provisional plans 
for a new building costing £500,000 for construction 
and maintenance nave been under consideration, and 
the Finance Board decided that £250,000 could be 
raised to enable a portion of the work to be started. 
The Rockefeller gift of £250,000 would make it 
possible to proceed with the whole building at once. 
The remaining £450,000 is offered towards necessary 
developments of physical and biological studies, the 
complete scheme of which will cost £679,000 ; the 
University has thus to raise a further sum of £229,000 
in order to be able to accept the Rockefeller gift. 

London.— The following courses of free public 
lectures at University College are announced: 
“ Recent Work on Vitamins,” by Prof. J. C. Drum¬ 
mond, on Oct. 12, 19, 26, Nov. 2, 9, and 16 ; “ Urinary 
Secretion,” by Prof. E. B. Vemey, on Oct, 15, 22, 29, 
Nov. 5, 12, and 19. The lecture hour will be 5 o’clock 
and no tickets will be required. 


During the forthcoming Michaelmas term courses 
of lectures will be given at the British Institute of 
Philosophical Studies by Prof. L. J. Russell on 
“ Four Great Philosophers and the Modem Outlook,” 
and by the Director of Studies, Mr. Sydney E. 
Hooper, on “ Contemporary Philosophy.” Full 
syllabuses can be obtained from the temporary 
offices of the Institute, 88 Kingsway, London, W.C.2. 

From the University of Colorado we have received 
its Annual Catalogue with announcements for 1928-29, 
—a volume of some 500 pages, wherein arc to be found 
interesting illustrations of several modern American 
departures from the traditional idea of a university. 
The Summer Quarter has assumed a very prominent 
place among the university’s activities and is an im¬ 
portant factor in the maintenance and improvement 
of the standards of teaching in the schools throughout 
the State. The students enrolled, largely school 
teachers, principals, and superintendents of education, 
numbered in last year’s summer quarter 3303, as com¬ 
pared with a total attendance of students during the 
regular academic terms of 3131. The University 
plant is thus kept working at full pressure almost 
throughout the year. The University’s Extension 
Division, organised “to render to the State at large 
such publio service as may lie within its power," 
comprises a Department of Instruction, including cor¬ 
respondence, class, and visual instruction, and home- 
reading courses, and a Department of Public Service. 
Among the services of this department are : industrial 
surveys directed towards the ascertainment of oppor¬ 
tunities for future expansion and growth of the 
industries of a selected district, retail cost surveys 
undertaken in oo-operation with retail trade associa¬ 
tions, public utility researches, a clearing house of 
information for municipal officials, assistance to civic 
organisations by scientific investigation of stated 
problems and drafting bills, organising conferences 
and exhibitions in connexion with public health; 
child welfare, community recreation and juvenile 
delinquency, a clearing house for the newspapers of 
the State, maintaining contact between the editors 
and the organised industries, and organisation of 
debates inbigh schools. The development of ooar* 
respondenoe study is noteworthy, the enrolment in 
these courses having in<neassd steadily f rom M i 

1509 in the past ten years. ■-; , ■ ■ " 
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Calendar of Customs and Festivals. 

October 9; 

St, Djsnys, —Patron saint of Franco* beheaded with 
others on the hill thereafter named Mona Martyrum 
(Montmartre). After his death, the body of the saint 
rose, and with the head in its hand and accompanied 
by the singing of a celestial choir* walked a distance 
01 two miles until it mot with a woman named Catula, 
in whose hand it placed the head. The saint was 
venerated at St. Denys, near Lyons, by a procession 
usually of a turbulent anti disorderly character, which 
on one occasion, at least, gave rise to a serious tumult, 
in which two hundred people are said to have lost, 
their lives. 

October 10 . 

Jack and Joan Fair. —A statute fair for the hiring 
of servants of both sexes held at Christ Church in 
Kent, For this purpose it continued until after the 
second Saturday following. At these fairs it was 
customary for the farm servants to come into the 
town or village and stand about the market place 
until they had found an employer for the ensuing 
twelve months. Of these statute fairs some were 
held in the spring, but the greater number in the 
autumn in October and November. In both oases 
the custom is no doubt determined to it groat extent 
by agricultural operations* even where the character 
of the employment is not directly dependent upon 
them ; but there is evidence that it was also con¬ 
nected with the traditional opening of the year in 
the Celtic calendar in November. 

On Oct. 10, at Liverpool, it was customary for the 
burgesses to hold a bear-baiting on the election of 
the mayor. That this was more than a mere pro¬ 
vision for the popular sporting spirit of the day but 
partook of a ceremonial character, and possibly was 
a communal expiatory ceremony, is suggested by the 
fact that the b\dl-baiting took place at certain regular 
stations in the town in turn. It began at the White 
Cross ; the bear was thou Jed in triumph to the 
Exchange, and from there to the Stock Market. 

A custom of an analogous character obtained at 
Hull, where all the dogs found running about the 
streets on Oct. 10 were whipped with switches. 
Varying explanations of the custom were offered. 
One was that the monks used to provide liberally for 
the poor who come to the fair on this date, but that 
on one occasion a dog stole the joint and was chased 
by the waiting beneficiaries. From that time for¬ 
ward all dogs wore driven off to avert a repetition of 
the disaster. Another account was that once while 
Mass was being oelebrated, the Host fell and was 
snatched up by a dog, which paid the penalty for its 
sacrilege by its immediate death, and that henceforth 
all dogs were persecuted on this day. The coincidence 
of the custom with a fair—Hull fair is still one of the 
few remaining great fairs in Great Britain—may, 
however, be taken as an indication of an origin of a 
less fortuitous character. The dog or some other 
animal was originally the scapegoat* which vicariously 
suffered, for the community and purged their sins of 
the old year now drawing to its close. 

October n. 

St. Ethelbehga. — In the accounts of Barking 
Nunnery is an entry of *' wheat and milk for fromite 
upon St. Alburns day.” Fromety appears to have 
been a usual d&h on this day. It is also specially 
mentioned on occasion as one of the dishes which 
should form port of the harvest home supper. It 
may be noted that wheat which has been steeped* 
and then boiled and sweetened with honey over the 
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fire* was a regular dish in Egypt on the Aeuran , the 
specially holy tenth day of Muharram. 

October 13 , 

Translation of Kino Edward the Confessor.— 
The relics of King Edward, who died on Jan. 5, 1066* 
and was buried at Westminster, were translated ftr the 
first time in 1102, when his body was found on tire, the 
limbs flexible, and the clothes fresh. The Bishop of 
Rochester “ out of a devout affection endeavoured 
to pluck only one hair from his head, but it stuck 
so firmly that he was deprived of his desire.” Edward 
was canonised in 1101, again translated in 1163* and 
once more about one hundred years afterwards. 

October. 

In India the night of the fourteenth day of the 
dark half of the month Aslivin (September-October) 
is specially associated with black magic. In the 
Bombay Presidency those who are given to these 
practices go naked to the cemetery and cook food in 
a human skull as an offering to the spirits residing in 
the neighbourhood. Sorcerers are said to ride round 
the village on some mysterious conveyance. The 
hook-shaped instrument used by thieves in breaking 
through the wall of a house is made by the smith 
and his wife on this night. All thieves’ implements 
made in this way ensure success. The god Kalbhairav 
is worshipped by low-caste people such as Dhobis, 
Malis, Valands, and others with special propitiatory 
rites in which the devotees remain nude. 

On all those occasions those who perform the cere¬ 
monies and practise the rites must, be naked, the 
state of nudity being specially associated with black 
magic. This, for example, is essential in the form of 
bewitching known in the Konkan and the Deccan as 
Muth-marano, when the sorcerer prepares an image 
of wheat flour and, worshipping it with flowers, in¬ 
cense, etc., places before it a Lime pierced with a 
number of pins. When molasses is poured on the 
imago and incantations uttored the lime disappears, 
going to tho person whose death it is intended to 
procure, whereupon he falls to tho ground vomiting 
flood. It is essential that the charmed lime should 
return to the sorcerer, otherwise calamity follows. 

Examples of ritual nudity are by no means un¬ 
common throughout India. In a fertility rite per¬ 
formed before the goddess Jhampudi and in the 
worship of Marufi the devotee fetched the heart or 
skull of a corpse from the burial ground in a state of 
nudity. It was an essential feature in a number of 
rain charms. It will bo remembered that Eurojiean 
witches stripped naked as a preparation for their 
Sabbath rites. 

In Bih&r the first sugar cane is cut on the el even til 
of the bright half of the month Kartik (October- 
November, the bright half being the first half), when 
Vishnu wakes from his four months’ sleep. Some 
people fasten a few canes together, place a neck ring 
on top, pour perfumes over the bundle, and then, 
removing the ring, proceed to cut the canes. It is 
scarcely necessary to point out that this is an act of 
worship of an effigy of a deity analogous to the * corn 
maiden/ The Chamars of the United Provinces per¬ 
form the GSyas rite at the cutting of the cane. Stalks 
of the cane are bound together and a pot placed 
below which is quickly filled with water in the hope 
that the cane may be abundantly filled with sap. A 
fire sacrifice is made and men walk quickly round the 
field a number of times. A few cane* are broken off, 
and after these have been offered on an altar or 
placed on a bed with an axe* shovel, or siokel, and 
covered with a new doth, a fire sacrifice is made and 
the canes are distributed among friends. 
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Societies and Academies. 

Pabis. 

Academy of Sciences, Aug. 27.—G. Bigourdan ; 
The co-ordinates of the observatory of the rue Sainte- 
Avoye. The position of Delambre’s observatory and 
extracts from some of his notes.—L. Joubin : Various 
octopod cephalopoda from the cruises of the Dana in 
the Atlantic, Amongst the specimens collected by 
Prof. J. Schmidt, of Copenhagen, were the oetopods 
described. Their peculiarities necessitate a new classi¬ 
fication of the lower oetopods.—L. Goldstein : The 
equation of probability of wave mechanics.—Paul 
Mondain-Monval : The physical properties of hetero¬ 
geneous ternary mixtures. The changes in the 
physical properties of a mixture of ethyl and isoamyl 
alcohols and water in the neighbourhood of the 
critical point, noted by P. Brun in a recent communi¬ 
cation, were not confirmed : the curve representing 
rofractivo index as a function of concentration shows 
no discontinuity.—J. Lacoste : The daily variation 
of microseismic agitation.—N. D, Costeanu and Al. 
Cocosinschi : The rain of ashes of April 20, 1928, at 
Cemauti and its neighbourhood. An analysis is given 
of the powder which fell. 

Geneva. 

Society of Physics and Natural History, June 21.— 
Robert Chodat and Florencio Bustinza ; Pseudo- 
peroxidase, a new indirect ferment acting by means 
of hydrogen peroxide. From the results of their 
experiments the authors consider the pseudo- 
peroxidase extracted from the rhizome of Cyperus 
esculentus as a poroxidasic image of tyrosinase, just 
as the system peroxidase - peroxide is the image 
of locoase, which, like tyrosinase, is inhibited by 
hydrogen perdxide.—Robert Chodat : The phases 
of action of tyrosinase in the cresol blue reaction. 
The author and hiH pupils have showm that there 
are two phases in the action of tyrosinase on tho 
complex y;-cresol - arriinoacid. In continuation of a 
work of M. Raper, according to which in tho course 
of tho oxidation a quinone is formed which is the 
cause of the removal of amino groups, R. Chodat 
has made fresh experiments which prove that only 
the quinone obtained by starting with p-oresol leads 
to this result.—Alexandre Wissmer : The trajectorial 
structure of the f ratal mandible in man. Up to the 
second month the mandible is represented by Meckel’s 
cartilage, with a thin bony leaflet joined oil. At the 
fourth month the existence of a fundamental trajec¬ 
tory is proved, which only serves as a support up to 
tho time of birth.— Swigel Pasternak : The limit of 
degradation of tho lactobutyrins by trypsin. Some 
researches recently published by Rimington are in 
opposition to certain conclusions of the author : the 
latter has repeated his experiments on the products 
of the trypHin digestion of casein, and arrives at his 
original conclusions. He has isolated, besides the a, 
0. and > lactotyrins already described, a polypeptide 
containing fourteen atoms of nitrogen to four atoms 
of phosphorus, and this represents the ultimate 
degradation product of the lactotyrins by trypsin. 
Amongst the products of hydrolysis, no oxyaminoacid 
is found other than serin. 

Washington, D.C. 

National Academy of Sciences (Proc., Vol. 14, No. 7, 
July).—0. G. Ricketson, Jr. : A stratification of 
remains at an early Maya site. The Carnegie In¬ 
stitution expedition at Uaxactun, Guatemala, during 
the season 1928 investigated Stela 20 and an adjacent 
pyramid. The pyramid proved to be a secondary 
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erection covering an earlier stepped pyramid resting 
on an early rubbish deposit. Stela 20 seems to have 
been placed in position resting on the same deposit 
by di gging through two 4 floors ’ laid down after the 
erection of the stepped pyramid. Stela 20 apparently 
dates from a.d. 235 ; the other remains are Older, the 
stepped pyramid being the oldest Maya building 
known.—Donald Statler Villars: The degree of 
association of sodium vapour. Observations were 
made of the band spectra of a sodium-potassium alloy 
and the dissociation of the molecule, Naj, calculated. 
Using the theoretical Saekur-Tetrode equation, the 
degree of association was estimated. Contrary to 
previous hypotheses, it was found that sodium vapour 
is mainly diatomic, especially at temperatures below 
400° C.—Erik G. Moberg ; The interrelation between 
diatoms, their chemical environment, and up-welling 
water in the sea, off the coast of southern California. 
The optimum position for diatoms in deep water 
during the summer of 1920 was 30-35 metres below 
the surface ; above this level the limiting factor 
appeared to be lack of nitrate, whereas below it the 
illumination became insufficient. A certain amount 
of upwelling is required to maintain tho environmental 
conditions.— -G. A. Miller : Transformation of con¬ 
jugate elements or of conjugate subgroups.—Charles 
F. Craig : Observations upon complement fixation 
in infections with Endanuxba histolytica. Alcoholic 
extracts of cultures of this parasite, when used as 
antigens in a complement fixation test, appear to 
give a specific diagnosis of the presence of the 
organism. Positive reactions are given only by 
individuals suffering from E. histolytica and by 
healthy ‘ carriers/—Janet H. Clark : Reversible 
crystallisation in tendons and its functional sig¬ 
nificance. A change of state, for example, from a 
liquid-liquid to a liquid-solid system, may cause 
changes in surface forces, which can be detected in 
X-ray diffraction patterns. The patterns obtained 
from white fibrous and yellow elastic tissue indicate 
that collagen and elastin exist normally as liquid 
crystals, but that the former undergoes reversible 
crystallisation on stretching the tendons. Tliis 
probably increases cohesion and marks the limit of 
elasticity.—G. W. Crile, Amy F. Rowland, and Maria 
Tclkes : An interpretation of excitation, exhaustion 
and death in terms of physical constants. Measure¬ 
ments of the potential difference (P.D.) between 
different organs and tissues in the rabbit show that 
physical injury, drugs, etc., cause an immediate fall 
in P.D., followed by some recovery ; repeated or 
protracted excitation tends to diminish the P.D., and 
death occurs when the P.D. approaches zero. After 
death there is a secondary rise of P.D, in the brain 
and in voluntary muscle, but it eventually dis¬ 
appears, indicating complete death following clinical 
death.—J. A. Bearden : The polarisation of character¬ 
istic radiation. Monochromatic X-radiation was 
scattered from a graphite block at 45° to the beam, 
and the intensity of the scattered beam was measured 
parallel and at right angles to the beam. In one 
experiment the dSfererices between the intensities 
when two different filters were used were compared ; 
in another experiment the filters were replaced by a 
crystal of calcite and the graphite block rotated with 
tho ionisation chamber. No certain evidence of 
olarisation was obtained.—CarlBarus : The repulsion 
etween electric currents and their induced eddy 
currents in parallel. An attempt was mode to 
measure the pressure on the mercury in one limb of the 
interferometer U -gauge due to eddy currents caused 
by an alternating current traversing a coil above the 
mercury. The results were not satisfactory.— R. T. 
Cox, C. G. Mcll wraith and B. Kurrelmsyer ; Apparent 
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evidence of polarisation in a beam of /3-rays* /3-rays 
were twice scattered at right angles from gold targets, 
and the number entering a Geiger counter were 
recorded as the angle between the initial and final 
segments of the path was varied. The essential parts 
are enclosed in an axial and radial channels in an 
upright steel cylinder, the top half of which, canying 
the /3-ray source and the first target, revolves about 
the bottom half. There is some evidence of true 
polarisation due to double scattering of asymmetrical 
electrons, which is confined mainly to the faster 
electrons.—A. H. Compton : The spectrum and state 
of polarisation of fluorescent X-rays. The line 
radiation in the spectrum of fluorescent X-rays from 
silver constitutes 99 per cent of the total radiation. 
The method is thus very useful for producing homo¬ 
geneous X-rays ; the 0 - and 7 -rays can readily be 
filtered out, leaving practically nothing except Ka 
radiation. The relative intensities ann positions of 
the a- and /9-lines is approximately the same in the 
fluorescent as in the primary X-rays, and the former 
are found to be completely unpolarised.—G. Brelt : 
An interpretation of Dirac’s theory of the eleotron. 
Certain terms of Dirac’s theory are associated with 
definite physical quantities and its analogy with 
Pauli’s formulation of the theory of the spinning 
electron is made more complete.—R. C. Gibbs and 
H. E. White : Regularities exhibited between certain 
multiplete for elements in the second long period. 
Plotting energy levels against atomic number fbr 
iso-electronic systems, lines connecting points for 
corresponding terms of each successive element are 
nearly straight lines ; radiated frequencies resulting 
from transitions involving no change in total quantum 
number are displaced to higher frequencies by nearly 
a constant value. This applies in the first long period 
and is now extended to the second long period.— 
Gaylord P. Harnwell : Angular scattering of electrons 
in hydrogen and helium. A large scattering chamber 
was used with an electron gun which could be turned 
through nearly a complete circle. After passing through 
a slit in the closed end of a brass tube, the electrons 
were caught in a Faraday cylinder ; a continuous 
flow method was used, the pressure in the cylinder 
being kept below that in the scattering chamber. 
With molecular hydrogen, atomic hydrogen, and with 
helium, a definite peak in the ionisation curve was 
observed as the eloctron gun was rotated. When, 
however, the inside of tho chamber was given a heavy 
coating of magnesium, no peak appeared ; the j3eaks 
therefore appear to be due to electrostatic charges 
inside the chamber. It is concluded that there are 
no favoured angles for electron scattering from these 
gases.—Gilbert N. Lewis and Joseph E. Mayer : 
Thermodynamics based on statistics. ( 1 ) It is 
assumed that for a system having a certain volume, 
energy, and number of particles, the whole field of 
specifications which describe the states of the in¬ 
dividual particles is naturally partitioned into regions 
so as to give unique significance to a quantity, log ft, 
where 0 represents the total number of different ways 
in whioh the particles may be distributed among the 
regions*—(2) The assumption made above leads to 
equations identical with those of classical thermo¬ 
dynamics.—David M. Dennison : A proposed ex¬ 
periment on the nature of light. Suppose a beam of 
nigh-frequency X-rays falls on a single crystal used 
as a diffraction grating, that the intensity of the beam 
is adjusted by filters so that only a few light quanta 
are transmitted per minute, and that Geiger counters 
are placed at the position of two Laue spots of equal 
intensity. On the classical wave theoiy, groups of 
waves will be diffracted simultaneously to all orders 
of reflection and the absorptions at the Geiger counters 
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would be simultaneous; on the theory of light 
quanta, the absorptions would be related only oy 
chance in such a manner that the mean energy 
arriving at each spot would be equal to that predicted 
by the wave theory.—Egon Lorenz : The spectrum 
of X-rays from the baok of a tungsten target. JTnder 
the influence of the electric field, an electron beam 
hitting a target makes the latter a source of new 
electron rays (‘reflected* rays), which hit the anode 
over its whole length; the total amount of such radia¬ 
tion is about 24 per cent of the focal spot radiation. 
With a tungsten anode it is produced mostly by 
secondary electrons knocked out from the levels of 
the tungsten atom, and the probability that absorption 
takes place is a function of the voltage applied to the 
tube.—A. P. R. Wadlund : Absolute X-ray wave¬ 
length measurements. A speculum grating with space 
2*0000 x 10 "* cm. was used, and measurements were 
made at small glancing angles of the Ka. l lines of 
copper, iron, and molybdenum.—F. Zwicky : On the 
thermodynamic equilibrium of the universe. Although 
the postulate is not justified so far as the distribution 
of radiation and the equilibrium between matter and 
radiation is concerned, a consistent statistical treat¬ 
ment of the equilibrium of different forms of matter 
on the basis of this postulate promises to furnish 
results agreeing with the facts.—David White ; Algal 
deposits of Unkar Proterozoic age in the Grand 
Canyon, Arizona. Four forms of deposits, referred to 
blue-groen alg®, and two or three doubtful of origin, 
are recognised. 


Official Publications Received. 
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First Report of tho Joint Advisory Committee on River Pollution. 
Vp. 8. (London : H.M. Stationery Office.) 2d. net. 

Imperial College of Science and Technology, South Kensington, 
London, 8, W.7, Department of Aeronautics : Session 1928-29. Pp. 7. 
(London.) 

Air Ministry. Aeronautical Research Committee: Reports and 
Memoranda. No. 1127 (Ac, 299): Further Development of Autogyro 
Theory, Parts 1 and 2. By C. N, JL Lock. (T. 2415 and a.) Pp. 43+2 
plates. Iff. 9(/. net No. 1J59 (Ae. 824): A Theoretical Estimate of the 
Pressure Gradient in a Wind Tunnel. By H. tilaucrt. (T. 261)2.) Pp. 
11. (W. net. (London : li.M. Stationery Office-) 

Australasian Antarctic Expedition, 1911-1914. Scientific Report*. 
Series 0 : Zoology and Botauy. Vol. 8, Part 4 : The Bryozoa, Supple¬ 
mentary Report. By Arthur A. Livingstone. Pp. 98+7 plats*. (Sydney, 
N.S.W. : Alfred James Kent.) 10*. 

fl.ilony and Protectorate of Kenya. The Forest Department Annual 
Report, 1927. Pp. 85. (Nairobi.) 

The East London College (University of London), Calendar, Session 
1928-1929. Pp. 191. (Loudon.) Iff. 

Education, India. Education in India in 1925-26. Pp. iv + 157. (Cal¬ 
cutta : Government of India Central Publication Branch.) 10 annas ; 1*. 

Transactions of the Royal Society of Edinburgh. Vol. 6fi, Part 1, 
No. 8 : The Geology of the Highland Border from Tayslde to Noranslde. 
By Dr. Douglas A. Allan. Pp. 57-88 + 2 plates+l map. (Edinburgh: 
Robert Grant and Bon; London : Williams and Norgate, Ltd.) f>s. fid. 

Reports on the Organisation and Economic Aspects ol Agricultural 
Research in various Countries. By Dr. Alexander Nelson. Pp. 111 + 
116. (Hobart, Tasmania: Agricultural and Stock Department.) 

Proceedings of the South London Entomological end Natural History 
Society, 1927-28. Pp. xx + U’5 + 8 plates. (London.) 12 j. tW. 

Transactions of the Leicester Literary and Philosophical Society, 
together with the Council's Report aud tho Reports of the Sections, 
1927-28, Vol. 29. Pp. 60. (Leicester.) 

Foreign, 

Cornell University: Agricultural Experiment Station. Memoir 110: 
The Effect of Freezing on the Respiration of the Apple, By D. B. Garrick. 
Pp. 28, Memoir U2: A Survey of Sickness in Rural Aroas in Cortland 
County, New York, By Dwight Sanderson. Pp. 27. Memoir H3 : 
Studies of Protein Metabolism, Mineral Metabolism and Digestibility 
with Clover aud Timothy Rations. By L. A. Maynard, ll. C. Miller and 
W. E. Kraus*. Pp. 83. Bulletin 460: Bacteria Count Limits and the 
Transportation of Milk. By James t). Brew and Richard C. Fisher. Pt>. 
87. Bulletin 462 : Economic Studies of Dairy Fanning in New York, viii: 
Grade B Milk with Cash Crops and Mixed Hay Roughage, Crop Year 1924. 
By E, G. Mlsnar, Pp. 88. Bulletin 464 : An Economic Study of Certain 
Phases of Fruit Marketing In Western New York. 1 By Roger B. Corbett. 
Pp, 61, (Ithaca, NX) 

United States Department of Agriculture. Technical Bulletin No. 52: 
A Classification of the Higher Groups and Genera of the Ooocid Family 
Margarodtdae. By Hatola Morrison. Pp. 240 f 7 plates. (Washington, 
D.O.: Government Printing Qffioe.) 60 cents. 
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Proceedings of the United Staten National Museum, Vol. 78, Art. 14 : 
Fire-Making Apparatus in the United States National Museum. By 
Walter Hough. (No. *785.) Pp. 72 + 11 plates. Vol, 78, Art, 17 i Field 
Notes on Vertebrates collected by the Biiifthsonlaii-Ohrysler Hast African 
Expedition of 1920. Uy Arthur Lovorldgo, (No. 2788.) Pp, 60+4 plate*. 
Vol. 73, Art, 18 : Two new Specie* of Commensal Onpepoda from tlio Wood* 
Hole Region. lly II. it. 8*1 well. (No. 2730,) Pp, 5 + 2 plates. Vol 78, 
Art, lit: New Moth* of the Family Ceruridae (Notodontidoe) in the United 
Stales National Museum. By William Schaus. (No. 2740.) Pp. 90. Vol, 
72, Art. 2l : Concerning the Origin of the Metal in Meteorites. Bv George 
P. Merrill, (No. 2742.) Pp. 7 + 8 plates. Vol. 78, Art. 28: Notes on 
American Two-winged Flies of the Family Sapromytldae. By J. R. 
Mai loch. (No. 2744.) Pp. 18. Vol. 78, Art, 24 : A new Ptemsaurian 
Tteptile from the Marine Cretaceous of Oregon. By Charles W. Gilmore. 
(No. 2746.) Pp. fi, (Washington, D.C,: Government Printing Office.) 

Japanese Journal of Mathematics. Transactions and Abstract*. Vol. 6, 
No. l, June. Pp. 125. (Tokyo ; Natl mal Research Council of Japan.) 

Memoir* of the College of Science, Kyoto Imperial University. Series A, 
Vol. 11, No. 4, J uly, Pp, 206-801 +13 plate*. (Tokyo and Kyoto : Mavuzen 
Co., I Ad.) 2.00 yen. 


Catalogues. 

Mycologia: Plantanim PathuLogia, Hupp lemon turn : Scripts Botanlca 
Miscellanea, (No. Til.) Pp. 54. (Berlin : W. Junk.) 

A Short List of Old and Modern Books on Gardening, Horticulture, 
Botany ; including a Selection of llerbnla, also Book* of Flower Draw¬ 
ings. (No. ftOO ) Pp. Vi, (London : Francis Edwards, Ltd.) 

The Tayior-Hobson Outlook. Vol. 8, No. 10, September. Pp. 8. 
(Leicester and London : Taylor, Taylor and Hobson, Ltd.) 

SpretnumdTtc Apparatus (Spectrographs). Pp. 12. Sjiectrocom- 
parators. Pp, 4. (London : Bellingham and Stanley, Ltd.) 


Diary of Societies. 

FRIDAY , October 6. 

Society of Chemical Industry (Manchp*ter Section) (at Engineers 
Club, Manchester), at 7. — J >r. W. Hubball: The Chemist and hi* 
Message. 

Junior Institution of Engineers, at 7.80.—A. J. Simpson: interest¬ 
ing Details of Swiss Alpine Railways. 

LxinKHTHn Literary and Philosophical Society (Chemistry Section) 
(at College or Technology, Leicester), at 8.—O. Ainsworth Mitchell: 
Some Notable Trials involving Chemical Evidence. 

Society or Chemical Industry (Chemical Engineering Group) (jointly 
with Society of Chemical Industry—Loudon Section) (at Hoyal Society 
of Arts).—F. H. Roger* : Factory Floor*. 

SATURDAY , October 0 . 

Institution or Municipal and County Knoineerm (Joint Mooting of the 
Boutli Wales District and the Institution of Civil Engineers (South 
Wale* AksocIrUoii)) (at Cardiff), at 10.15 a.m. 

Institution ok Municipal and County Enoinrkrs (North-Western 
District Meeting) (at Town HftH, Stockport), at 11 a.m. 

Biochemical Society (in Biochemical Laboratory, Cambridge), at 2,30. 
—A. V. Hzeut Gydrgy : (a) Function* of Peroxidase Systems; ( b ) 
Chemistry of the Adrenal Cortex.—E. H. Lepper and C. J. Martin: 
A Thermostable Autoxidisable System compriaed of Boiled MuroI® 
and iltt-mochromogmi. — B. Woolf: The Estimation of Ammonia, 
Urea, and Total Nitrogen.— V. T. Grey: The Behaviour of Glucose in 
Urine.— T. A. Webster and U, B. Bourdlllon: Observations on the 
Irradiation of Krgosterol—l>r. A. S. Parke* and G. K, Marrian : 
Observation* on the Distribution of Oestrin.—H, D. Kay and P. G. 
Marshall: The Second Protein (LWetin) of Egg-yolk.—K. Stedman : 
The Miotic Activity of the Urethanes derived from the Isomerlo 
Hydroxybanzyldimettaylamlne*. — H. J. Holman and Dr. S. B. 
Schryver : The Separation of the Basic Products of the Hydrolysis of 
Proteins.—Dr. L, J. Harris: The Zwitterlon Constitution of the 
Amino-acid Molecule. Titration Curves of Methylene Derivatives. 

Institute or British Foundrymbn (Lancashire Branch) (at College 
of Technology, Manchester), at 8.46. — E. Longden : Presidential 
Address.—Prof. F. Johnson : Oxygen and Metals: Some Features In 
their Relationship. 

MONDA Y t October 8. 

Royal Society or Medicine (War Section), at 6.—Lieut.-General Sir 
Matthew Fell: The War Section (Presidential Address). 

Institution ok Automobile Engineers (Bristol Centre) (at Merclvant 
Venturers 1 Technical College, Bristol), at fl.46.-U H. Honnsfleld : 
The Integrity of the Technical Man. 

Ceramic Society (Pottery Section) (at North Staffordshire Technioal 
College, Stoke-on-Trent), at 7.80. 

Institute or Metals (Scottish Local Section) (at 39 Elmbank Crescent, 
Glasgow), at 7.80.—8. E. FLck : Chairman’s Address. 

Institute ok Brewing (London Section) (at Charing Crons Hotel),— 
F. W. Conka, A. Hadley, H. Lloyd Hind, and others: Discussion on 
Season’s Malt* (made from 1027 barley). 

TUESDAY, Ociodkr 9. 

Institution or Heating and Ventilating Engineers (at Caxton Hall), 
at fl.45.-~Dr. H. M. Vernon: Methods of Heating and Ventilating 
Hchools and their Influence on Health. 

Institute of Metals (North-East Coast Local Section) (at Armatreng 
College, Newcastle-upon-Tyne), at7.80.-Dr, J. A. Smythe : Chairman’s 
Address. 

Qcmkntt Microscopical Club, at 7.80. 
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WEDNESDAY, October 10. 

Institute of Fuel (at Chemical Society), at 6.—T. A. Peebles: Auto¬ 
matic Combustion Control of Liquid, Solid, and Gaseous Fuels. 

British Horological Institute (Annual Meeting) (at 86 Northampton 
Square, B.C.l), at fl.30.—Sir Frank Dyson : The History of the Royal 
Observatory. » 

Institute of Metal* (Swansea Local Section) (tn Thomas’ Cart, 
Swansea), at 7,— J, H. Grant : Chairman’s Address. 

Eugenios Society (at Royal Society), at 8.80.—L. H. D. Buxton: 
Primitive Marriage Customs and Inbreeding. 

Ceramic Society (Building Materials Section) (at North Staffordshire 
Technical College, Stoke-on-Trent).—A. B. Hearls: Modern Facing 
Bricks. — C. Presswood : Thermal Insulation. — Fragos Engineering 
Company : Modern Brick Machinery and Works Layout 

THURSDAY, October 11. 

I nhtitutr or Metals (London Local Section) (at 88 Pall Mall), at 7.80. 
—Dr. S. W. Smith : Chairman's Address. 

OmuAL Society (at Imperial College of Science and Technology), at 
7.SU.—Col. J. W. Gifford: Lenses and Equipment for Ultra-violet 
Photography.—Dr. H. Boegehold : Some Remark* on Old English 
Objective*.—T. H. Court and Prof. M. von Rohr: On the Develop¬ 
ment of Spectacles in London from the End of the Seventeenth 
Century. 

FRIDA F, October 12. 

Diesel Engine Users 1 Association (at 19 Cadogan Gardens, 8.W.), at 
5.30.—S. B. Freeman : Marine Oil Engines. 

Junior Institution or Engineer#, at 7.80.—F. Squirrell: The Use of 
Instrument* in the Boiler.House, 

Institute or Metals (Sheffield Local Section) (in Non-Ferrous Section, 
Applied Science Department, Sheffield University), at 7,80, —R. P. 
Barklie: Alternating Current Electrolysis.—Dr. E, B. Sanigar: 
Sodium Cyanide in Silver Plating. 

SATURDAY , October 13. 

Mining Institute ok Scotland (at Glasgow). 

PhysioIiOGIOAL Society (In Physiology Department, Guy’s Hospital 
Medical School). 


PUBLIC LECTURES. 

THURSDAY, October 4. 

University College, at 2.30. — Sir Flinders Petrie: History of 
Decoration. 

SATURDAY, October 0. 

Hornimam Museum (Foreat Hill), at 8.80.—J. R. Ogden : The Recent 
Discoveries at Ur of the Chaldees. 

MONDAY, October 8. 

University College, at 6.16.—Dr. R. E. M. Wheeler: Recent Work in 
British Archeology. 

WEDNESDAY, October 10. 

Univeraxty College, at 6.—Dr. P. Hopkins : The Comparative Psycho¬ 
logy of Oriental Religions. 

Bedford Colleoe for Women, at 6.16.— Miss B. M. Fry : Penal Reform 
(Stevenson Lecture). 

SATURDAY, October 18. 

Horniman Museum (Forest Hill), at 8.80.—Prof, J. H. Ainsworth Davis: 
The Animal Conquest of the Sea. 


CONARIlft. , 

October 9-11. 

French Congress of Legal Medicine (at Paris).—Prof. Balthazar: 
Expert Evidence In Social Questions.—MM. Charbomiel and Mass*: 
Industrial Aocidonts, Comparative Results of External Methods and 
Osteosynthesis in the Treatment of Fractures of the Leg,—M. Duvolr: 
Professional Intoxication by Hydrocarbides. — M. Fribourg-Blanc: 
Antisocial Reactions’in Epidemic Encephalitis. 
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South Kensington Museums and the Royal 
Commission. 


r is seldom that the representations of scientific 
men have been bo fully, amply, and speedily 
justified as in the recent report of the Royal 
Commission on National Museums and Galleries 
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(Omd. 3192, 2s. net), to which attention was 
directed in our issue of Sept. 29, p. 405. The 
present is an interim report dealing " with certain 
glaring defects of accommodation,”' and its con¬ 
cluding sentence expresses “ the earnest hope that 
speedy action will follow our specific recommenda¬ 
tions on urgent practical matters.” These do not 
involve any question of principle or of policy, with 
which the Commission will deal in its final report. 
The growth of the institutions concerned is recog¬ 
nised as having been “ severely cheoked, and 
economy has already been pushed beyond the point 
of prudent administration.” These are strong 
words, but the Commissioners are essentially a 
business body and they issue a business report, 
admirably weighing the necessity for immediate 
saving of money as against the economical needs of 
education. The maintenance of national prestige 
is emphasised, and this is peculiarly important in 
these post-War days of increased intercourse by 
travel. It is not shopping potentialities, sport, or 
playhouses that primarily attract visitors to our 
metropolis, but it is historical associations, seen in 
buildings and design, and it is the importance of its 
great national collections. Their function is to be 
spiritually educational, and that this is of real value 
to practical business life few thinkers are now 
prepared to deny, while museums pertaining to 
science teach truths of far-reaching utility to 
commerce, to production, and to every phase of 
national life. 

The actual proposals that concern us at the 
moment are mostly connected with biology, but we 
are glad to observe the recommendation of a small 
grant to complete the conference room of the 
Science Museum. This, together with the general 
tone of the report, we understand means that the 
Commissioners favour a more active educational 
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policy on the part of the staffs of museums and 
galleries in making the value and importance of the 
national collections better known. Particularly in 
science is “ exchange of ideas by personal discus¬ 
sion ” of great importance, as the Prince Consort 
said on the close of the Great Exhibition of 1851. 
For extensions to the Natural Histoty Museum the 
recommendation is a grant of £247,500, of which 
buildings representing £123,500 should be put in 
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hand at once. This total would have been in¬ 
creased hod not the Treasury, through the Empire 
Marketing Board, previously assigned £30,000 for a 
building to relieve the congestion in the Entomo¬ 
logical Department. 

This grant gives practical recognition of the 
urgent importance to the agriculture of the Empire 
in the systematised study and identification of the 
vast mass of insects and other pests of crops and 
domestic animals. The amount recommended to be 
expended immediately is £50,000, while the total cost 
of the whole building is £95,000. Assuming modem 
methods of construction, this means the addition 
of an available floor space of about 25,000 square 
feet, while we venture to think that a properly 
thought out scheme for fifty or a hundred years 
would require twice this, namely, the construction 
of the whole block, and would be cheaper in the end. 
The further scheme is to replace the unsightly, 
inconvenient, and unsafe buildings to the north of 
the Museum by a block the full length of the 
Museum, of which a quarter would be built at once 
at a cost of £34,000 for the exhibition and study of 
whales, an extension of the new spirit building, at 
a cost of £49,000, replacing the older buildings. 
Lastly, a reconstruction of the Geological Depart¬ 
ment at a cost of £20,500, this involving the base¬ 
ment and existing workrooms, will do much to 
relieve the present congestion, and certainly should 
precede the building of the east wing, although 
this is required. Left over as of less immediate 
importance is the rest of the northern block 
(£124,000), but we trust that its building will 
follow. 

Correlated with the above soheme is the removal 
of the Geological Survey and its Museum from 
Jermyn Street to Exhibition Road, a new home on 
the north part of the Natural History Museum site 
with access to both the Science and the Natural 
History Museums. It is essential that this Museum 
should maintain its own entity, for it illustrates 
British stratigraphy and economic aspects of 
geology, and as such is both the .working collec¬ 
tion of tho Survey and the reference collection of 
many local collectors from every part of Great 
Britain. At the same time, its relationship with 
the Natural History Museum is clear, and the 
directors of both may bo trusted to see that there 
is harmonious scientific working between their 
independent institutions. The proposal is finan¬ 
cially a * straddle,* for the value of the Jermyn 
Street site is estimated to provide the cost of a 
new building. 

We see no proposals as to the oft - debated 
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question whether botanical collections should be 
maintained both at the Natural History Museum 
and at Kew. There are such difficulties in amalga¬ 
mating the two herbaria—and both must be pre¬ 
served—that there is no likelihood of any saving of 
public money. Kew is a priceless possession for 
the plants that are alive ; and it has many small 
museums, mostly economic. At the same time, 
there is need for an attractive, systematically 
arranged exhibition of plants, and it should not 
be beyond the resources of the Natural History 
Museum to provide this, instead of relegating the 
^Department to attics. 

On the whole question of the proper utilisation 
of museums, the Commissioners show their pre¬ 
dilections in reference to the suggested new* Museum 
of Practical Geology : ” the proposed arrangement, 
which provides for less, though better designed 
display on the exhibition floors and at the same 
time for greatly improved facilities for storage and 
study, is in accordance with the best modem ideas 
of Museum organisation.” It is useless to attempt 
to exhibit every kind of animal and plant. Where 
it is done, the ordinary visitor is wearied, while the 
specialist cannot see under a glass case the 
characters he seeks. Molluacan shells are the boxes 
containing animals, and corals are the stools of 
anemones. Birds and other land vertebrates are 
doubly interesting if exhibited in their natural 
surroundings, and merely sample skeletons need be 
shown. All kinds of animals and seaweeds go to 
make up a water environment. Only in a few cases 
can a museum show lines of evolution or the results 
of heredity. For the rest it is more attractive to 
display exhibits “ in a life enhancing way, instead of 
in the depressing, confusing, fatiguing, and life- 
diminishing way in which they are now mainly to 
be seen ” (Evidence, p. 303). Show oases can be 
altered as interest and discovery demands, but this 
means that a museum must have a staff of artistic 
technicians, and in this respect the National Museum 
is deplorably weak. A museum has to teach, and 
a definite part of the show spaoe must be deVoted 
to this end. Only a limited number of the master¬ 
pieces of creation can be shown; overcrowding is 
psychologically fatal. The publio taste can be 
cultivated, and, if the public is not attracted, let 
it be clearly recognised that the exhibits or the 
methods employed are at fault. Why should not 
periodic displays illustrative of the recent advances 
and discoveries in biology rival similar exhibitions 
in the neighbouring Science Museum ? 

Research is essential, but for Hus the 
to penetrate to rooms where he con have 
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* light and can handle specimens. He is the person 
Who, by his gilts and published research, has largely 
made the collections What they are. A museum 
with such collections, properly named, is the only 
place where the post-graduate student in system¬ 
atica can at the present time adequately train 
himself for research. Large numbers of specimens 
are requisite, for without them mistakes of 
fundamental importance will occur. Frequently, 
the scientific problems that arise can only be solved 
in the field, and in the future adequate provision 
will have to be provided, so that members of the 
staff may study their groups in their natural 
environments and at the same time collect so as to 
enrich the National Museum, 

The responsibility of science is to see that new 
niuseums or additions to old museums are designed 
towards definite ends. It is certain that system¬ 
atic collections of all the animals and plants of the 
world must be deposited and permanently pre¬ 
served at certain centres, preferably national. 
These collections will have to contain a series or at 
least several specimens of each species, but to-day 
it is not beyond the capabilities of science to 
estimate the requirements even of the National 
Museum as to space for this purpose. New build¬ 
ings should be sectional and easily extensible, their 
rooms so far as possible interchangeable. Well 
and preferably north lighted research accommoda¬ 
tion is essential, and all buildings must be fire¬ 
proof. 

The exhibition galleries of a museum should 
present a noble and characteristic frontage and be 
artistically designed, but it is probable that its hive 
6i research workers would be more comfortable and 
efficient in factory buildings than in noble halls. 
The permanent staff of the Natural History Museum 
is totally inadequate for its necessary scientific 
work, and science must take care that the money 
required for brains is not squandered in bricks and 
mortar. Some of the evidence leads us to believe 
that it is possible that some rearrangement of the 
present buildings into those suitable for exhibi¬ 
tion as apart from study and research would prove 
that the exhibition space is at present adequate. 
Let us then build for the real needs of science, 
and this would appear to be the views of the 
Commissioners, for they have mainly suggested 
ideas for what will ultimately be simple interior 
buildings, not decorative structures. We would 
welcome a fuller plan than that presented in their 
Report# 

The Royal C^mnussionerB have begun their task 
well* and we look forward to the publication of their 
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full report in a year or two, by which time we trust 
that what they have recommended as urgent will 
have been put in hand. They still have many 
knotty questions to solve, chief of which is perhaps 
the relationship of the Natural History Museum to 
museums in many British countries. Clearly its 
function is to represent the Empire, but the progress 
of research in each Dominion and Colony requires 
a systematically arranged collection of its own 
animals and plants as well as an attractive exhibit 
to stimulate public interest. Scientific develop¬ 
ment demands that the ties between all such 
museums should be drawn close by the freest 
possible interchange of material. The problem is 
one that to some degree concerns all galleries and 
museums, and we trust that the Commissioners will 
suggest a policy. Clearly, the more the educative 
and scientific machinery of the Empire can be 
organised as one whole, the more stable will that 
Empire become. 


Science in Medieval Cipher, 

The Cipher of Roger Bacon , By Prof. William 
Romaino Newbold. Edited with Foreword and 
Notes by Prof. Roland Grubb Kent. Pp. 
xxxii-f224 + 38 plates. (Philadelphia: Univer¬ 
sity of Philadelphia Press ; London : Oxford 
University Press, 1928.) 17*. not. 

N 1912, Mr. W. M. Voynich discovered in Italy 
a manuscript entirely written in cipher—a 
small quarto of 116 leaves, of which eight are 
missing and some are folded. It measures on the 
average about nine inches by six. Its history has 
many gaps, but Mr. Voynich is, we believe, right in 
his conjecture that it was sold by Dee to the 
Emperor Rudolph at the close of the sixteenth 
century, attributing it to Roger Baoon, and that it 
was probably “ the book containing nothing but 
hieroglyphics u of which Dec's son spoke to Sir 
Thos. Browne. The usual methods of dating a MS. 
fail us : the writing cannot be placed, the vellum is 
coarse for the thirteenth century, but not im¬ 
possible, the ink is good. Only the drawings 
remain, and owing to their complete absence of 
style the difficulty of dating is but increased ; it is 
strange that the draughtsman should have so com¬ 
pletely escaped all medieval or Renaissance in¬ 
fluences. The cipher has been attacked by several 
experts in the ordinary methods, and has not yet 
been read. 

It is known that Bacon was interested in ciphers, 
ana made acme use of them. A simple one is 
attached to one of his early works, the “ Tractatus 
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Trium Verborum," the enigma to which attention 
was directed in our pages on Feb* 11 last being 
possibly not his work. It has not escaped the at¬ 
tention of Prof. Newbold, who almost correctly tran¬ 
scribes it—” vcrdhsm mcnezdhsm Rlicrh azdsn ad 
fratrem Hlgznnc de ozrht Aik”—and remarks that 
“ the words would suggest to any one that Hlgznunc 
is a proper name and that ozrht is some attribute or 
subdivision of alchemy.” As a matter of fact, the 
cipher reads ” tereium mendacium Rogeri bacun 
ad fratrem Johanne[m] de Paris, alkemista.” It is 
a well-known ciphor, used in classical times. The 
words are labelled “ Nonsense Words ” in the 
facsimile on Plate IX. (where Nos. 2 and 3 are 
transposed). So much for a genuine thirteenth- 
century cipher ! 

If Prof. Newbold was, however, unable to detect 
Paris in ozrht , he was able to find a cipher in places 
where it had not hitherto been suspected. Some¬ 
time before 1254 Bacon wrote an “ Epistola de 
accidentibus senectutis ” addressed to Innocent 
IV. (1243-54). Heading this text, Prof. Newbold 
“ found it difficult to believe that Bacon could have 
written such confused and clumsy Latin,” but on 
applying the alphabetical process he had devised to 
it, he discovered (p. 178) that it conoealed a letter 
to Clement IV. (1265-68) containing the date 
“ Sexto mensis Septerabris ” 1266, a cure for the 
stone, and a method of producing metallic copper 
by dry distillation of tartar, common salt, and 
vitriol. Unusual prescience! 

Another early work of Bacon, the “ De Mirabili 
Potestate Artis et Naturae,” was subjected to the 
same process. Chap, x., certainly enigmatical, 
turns out to be (p. 139) the story of a quarrel in 
1273 at Oxford between the “ milites ” who were 
studying there, and the “ ecclesiasticos.” In the 
course of the story the ” milites faciunt saluta- 
tionem militarem siout dederunt Cancellario mili- 
tariter consulonti,” and the ancient custom of 
drinking neat wine and beer on the first of April is 
alluded to: in short, a farrago of anachronisms of 
thought, fact, and language. 

The connexion of these remarkable results with 
the Voynich manuscript is that on the last page of 
the manusoript is found a sentence in Latin broken 
up by some unintelligible syllables-—“ michiton 
oladabas +multos + te +tcor cere +portos.” Taking 
the sentenco as “ michi dabas multas portas,” and 
assuming that its 22 letters were a key to the 
cipher, an alphabet of 22 letters omitting Jfc woe 
obtained. The word * portae * suggested the ‘ gates * 
of the Kabbalah, the combination of the letters of 
the alphabet, two at a time. This gives 484 symbols. 
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To each of these one or more up to eight letters are 
assigned. In reading a text, double all but the first 
and last letters of each word; for example, Inoipit — 
In, no, oi, ip, pi, it. In * o, t, e, m, n; no -a, c, e, r; 
ci~u; ip«e,i,m,n; pi«a,c,r; it-o,i,u! Epistola 
ep^c.ijr.u; pi-a^r jis^ijst^p^n.sjto-Cjp; 
ol »c, u; la = m, p; and so on. Setting down these 
new values in a row, the first letters may be Te; 
change u into o we get Teo, and by selecting values 
and reversing the order of the next fouT symbols we 
get “ Teoriae.” With this as a clue, a cross-word 
puzzle mind, a wide range of possible values to 
choose from, and no restriction whatever as to the 
"order in which the letters of tho solution are to be 
arranged, a fairly intelligible reading of the result 
is not beyond the powers of a scholar of Prof. 
NewbokTa attainments. 

In the cipher manuscript itself there are two 
separate fields of inquiry—the writing and the 
drawing. The only aid to dating the writing comes 
from some half-dozen or so words on the last page 
—very slender material indeed on which to form an 
opinion. One has the impression that they may 
conceivably date from the thirteenth or fourteenth 
century, and be perhaps in a north Italian hand. 
The cipher should be readable to experts, there 
being 33 pages of it with 1500 or more characters 
each. Prof. Newbold’s theory is quite inadmissible. 
It is, to take a concrete example, that a letter, a 
long a measuring 4-1 mm. in height, is made up of 
12 distinct significant elements, many of them 
Greek shorthand characters (Pl. XVTIIa). The 
average height of the short letters is 1*6 mm., and 
these also are decomposed into significant elements. 
The-results obtained from these are in cipher and 
have to be de-ooded in the same manner as those 
already described. Now, though Greek shorthand 
had once been known in Byzantine countries, there 
is not the slightest evidenoe for its existence in the 
thirteenth century there, and a fortiori in western 
Europe. In this particular case, we have to 
remember that medieval ink was not a stain but a 
pigment, that it was applied by a quill, and that it 
dried to a solid; that it was applied to a hard 
surface not particularly smooth, and thus was liable 
to craok and flake off. The letter a in question, 
when the photograph is examined with a good lens 
in a strong light, seems to show in its descending 
stem the marks of the quill points, with the ink 
between them. (The reproductions in the booh toe 
useless for the purpose, being half-tone blocks i 
they should have been collotypes.) Even a photo¬ 
graph is untrustworthy, as we have the grain of tho 
plate and the grain of the paper for disturbing 
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element* when a magnification of 0 to 10 diameters 
is employed,' 

The drawings present great difficulty. The only 
drawing that can be approximately dated (on 
fo. 74 v.) is not reproduced or mentioned in this 
book. It represents a cross-bow man wearing a 
fifteenth-century hat, and is evidently a later 
insertion since the drawing covers part of an 
inscription. There are 125 pages of drawings of 
plants, but apparently not one of them has been 
identified with certainty, and they bear no relation 
to the drawings in well-known medieval herbals. 
The diagrams of an astronomical character have 
been given explanations more bizarre than the 
drawings themselves, and those which are thought 
by Prof. Newbold to be biological are explained 
by him as representing human ovaries, sperma¬ 
tozoa, cell-division, etc. What they do represent 
must be left until the cipher is road. Prof. 
New bold’s account of Bacon’s theory of generation 
is entirely inaccurate—ho has lost sight of the 
meaning of * matter * and ‘ form,* and he is wrong 
in making a distinction (p. 51) between Bacon’s 
theory and Aristotle’s, which is shortly stated 
in the "Physios,” ii. c. 3 (194, b, 13), "homo 
generat bominem et sol ” in the words that Bacon 
knew. 

To sum up, the Voynich MS. is an interesting and 
puzzling piece of pre-Renaissance work, which has 
baffled the efforts of cipher-readers from Kircher to 
our own days. Prof, Newbold’s suggested solution, 
with its complicated series of contractions and 
expansions, is intrinsically unlikely in medieval 
times and far too dependent on the knowledge and 
imagination of the decipherer to merit any con¬ 
fidence. It is a first principle that when a writer 
uses a cipher to conceal a discovery, in all the 
historical cases known, the concealed text is clear, 
the surface text involved; here, on the contrary, 
the surface text is clearer and more grammatical 
than the one thought to be conoealed. The author’s 
honesty and hie learning are unquestionable, and 
some of his results are interesting problems for 
psychologists. In conclusion, a hearty tribute 
must be paid to the skill and devotion which have 
been lavished on the production of this volume by 
Prof. Kent, who has, as an editor should, entered 
fully into the mind of Newbold, and has extended 
and brought together many fragmentary studies on 
portions of the manuscript. It is to be hoped that 
Mr, Voynich may find it possible to bring his manu¬ 
script to England and make it accessible to specialist 
students. 
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A Minor Mystery of the Pacific. 

Rossel Island : an Ethnological Study. By W. E. 
Armstrong. Pp. xxviii + 274 + 24 plates. (Cam¬ 
bridge : At the University Press, 1928.) 18s. net. 
R. ARMSTRONG is to bo congratulated on 
the solution of one of the minor mysteries 
of the Pacific, for though Rossel Island lies only 
some twenty miles north-east of Sudest (Tagula), 
the intervening reefs make its approach so difficult, 
that having nothing of value to offer to the trader, 
its inhabitants were but little known to the white 
man, while the mental habit of its people, so 
different from that of the Massim generally, cut 
them off from those trading voyages which through¬ 
out the Louisiado archipelago connect island to 
island, from the Trobriands and Murua in the 
north to Tagula in the south-east. 

It is true that from time to time Rossel Island 
has loomed out of its mists and rain squalls as 
the site of the eating of more than 300 wrecked 
Chinese coolies in three months, in 1858-59, and 
to the memory of tills great killing, with minor 
ceremonial acts of cannibalism extending down to 
the present time, are due most of the occasional 
visits that have been paid to Rossel by government 
parties. Our knowlodgo has thus hitherto been 
limited to a few official reports, which naturally 
have dealt mainly with the instant purpose of each 
visit, though enough of the language was recorded 
to indicate that this differed profoundly from those 
spoken elsewhere in the archipelago. There has, 
indeed, always been a special quality of isolation 
about Rossel, and oven raiders from the more 
western islands seem to have given it a wide berth. 
Now, thanks to Mr. Armstrong, we know that 
though its inhabitants differ in no essential physical 
character from the other southern Massim, their 
culture differs profoundly from that of the latter, 
while both vocabulary and grammar reveal the 
underlying non-Melanesian quality of the language. 

The Islanders are totemic, with descent in the 
female line, and they resemble the Massim generally 
in their system of linked totems—bird, plant, fish, 
snake—though here the plant totem is the most 
important, while the totem snake becomes a god, 
and is often regarded as an individual rather than 
a species ; moreover, those snakes that are con¬ 
sidered as totems are avoided and feared equally 
by all clans, irrespective of their totems. The 
remaining three of the (primary) linked totems 
soarcely seem to be avoided or respected, though it 
i» probable that a person would not kill or eat the 
bird totem of his father's clan. Thus, even so well 
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organised an institution as the ‘ linked totemism' of 
south-east Papua has been shaped to play a part in 
the entirely unexpected structure of Rossel Island 
religion, which Mr. Armstrong describes as a hier¬ 
archy of gods with a supreme deity, known as 
Wonajti, residing on Mount Rossel. Wonajti 
created the island but not the race of men, who 
descend from Mbasi, a god invited to Rossel by 
Wonajti in order that he might become their 
progenitor, and it is to Mbasi, not Wonajti, that the 
origin of many elements of culture is ascribed, for 
example, the dog, the pig, and taro. 

Before Rossel, or the other islands of the Louisi- 
ades, existed there was only open sea and reef. 
The reef which now surrounds Rossel enolosed a 
large lagoon, the floor of which was Temewe—from 
one point of view the land of the dead—where there 
existed an immortal race, whose chief was Wonajti, 
After untold generations, Wonajti made the land 
within the reef, and himself repaired to a new home 
on Mt. Rossel, Ngwti, his abiding place at the 
present day; though the mysterious island of 
Loa, at the eastern end of the reef (where many of 
the ordinary words of the Rossel languages may 
not be used, and which is rigidly taboo to women), 
is also regarded as the home of Wonajti to a less 
degree only than Ngwti. 

After creating the land, Wonajti made the clouds 
and the stars, but not the sun and the moon, and 
the clouds that almost perpetually cover Rossel 
are the ashes of the first fire, which he threw up 
into the sky to conceal the island from the older 
island of Sudest. 

Wonajti and his people are considered to have 
existed in human form in Temewe, but on Rossel 
he takes the form of a snake by day, to reassume 
his human form at night. Most of the gods have 
this double character, alternating in form between 
the human and snake, though certain of their 
company take the shape of other animals, and 
many arc normally stones. In their snake form 
the gods are dangerous to man, and are supposed 
to become of enormous size, and to swallow any 
human being who has the temerity to approach 
the sacred places in which they exist. 

Such sacred plaoes are many of the shrines and 
areas called yaba. Each is concerned with some 
object or principle, and often contains a stone which 
represents the substance or quality with which the 
yaba deals, for example, the original bundle of sago 
hidden by Wonajti is now a stone in the sago yaba . 
Moreover, “ since every god is associated with a 
yaba f and many of the gods are, in a certain sense, 
the totems of clans, we should expect & division 
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of religious function amongst the clans and an 
association of clans with particular yaba. This, in 
a general way, is oertainly the case, but I was 
unable to prove that a given yaba is always either 
possessed by or controlled by the appropriate clan, 
though this may be the case. It was, however, 
fairly clear that the gods are of equal importance 
to all the clans, and a given god is neither particu¬ 
larly favourable to nor favoured by the clan 
totemically associated with his yaba” 

Mr. Armstrong gives a long list of yaba f which, 
if in the highest degree dangerous if neglected 
or rashly trespassed upon, are also the shrines at 
which correct treatment or ceremonial ensures the 
well-being—each more or less rigidly in its own 
special sphere—of the people. “ The universe is 
like a machine, with a few exposed parts, which, 
so long as they are kept clean, ensure the smooth 
working of the whole. That is the chief religious 
duty of man ; but the machine requires oiling at 
times, and we find that this is a more positive duty 
of the priests of certain of the more important of 
the yaba that give a beneficent reaction.” 

The extraordinarily complex monetary system 
of the island takes nearly thirty pages to explain. 
Its complications permit of no more than the 
mention of its existence in a review such as this. 

The volume begins with an admirable intro¬ 
duction by I)r. Haddon, wherein are assembled 
and considered the available data concerning the 
physical characters of the Massira, and there are 
appendices by Mr. Armstrong, giving (l) a full 
history of and bibliography of the island, (2) an 
account of the physical measurements of its 
inhabitants, and (3) an essay on the general theory 
of the classificatory system of relationship. 

To sum up : this work, though not to be regarded 
as the final monograph on Rossel, constitutes 
an important and long-desired addition to our 
knowledge of Melanesia. C. G. S. 


A Critic of Modern Biology. 

Modern Biology : a Review of the Principal Pheno¬ 
mena of Animal Life in relation to Modem Con¬ 
cepts and Theories . By J. T. Cunningham. Pp. 
xii + 244. . (London : Kegan Paul and Co., Ltd., 
1928.) 10s. 6d, net. 

HAT the modem fashions of biochemistry and 
genetical study have resulted in most valu¬ 
able contributions to that rather incoherent mass of 
knowledge which we oall biology will be denied by 
no one ; that these methods have severe limitations 
is not perhaps so dearly realised. Mr. Cunningham, 
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whose marked independence of mind is known and 
valued, has in this book applied a keen logical 
intelligence to the theories and concepts arising out 
of these new disciplines, and has brought out some 
of their obvious limitations. His aim has been to 
test the validity of these modem views by applying 
them to the fundamental questions of biology in 
order to see whether they supply satisfactory 
answers. 

While Mr. Cunningham accepts a good part of the 
gene hypothesis as solidly based on fact, he is by no 
means inclined to swallow the mutation-selectionist 
view which is offered by the Morgan school as a 
sufficient explanation of adaptation and evolution. 
He considers that the sort of facts established by 
the study of Mendelian inheritance are of a different 
order and of minor significance as compared with 
those that constitute the major problems of adapta¬ 
tion, recapitulation, functional development, and 
the like. For these a different kind of explanation 
is required, and is in the main still to seek. 

Mr. Cunningham is equally critical of the claims 
of biochemistry. He roundly asserts that ** bio¬ 
chemists have no true conception of the problom of 
life at all, because they have approached the sub¬ 
ject from the chemical point of view and have not 
studied living organisms from any other point of 
view. It is very probable, if not absolutely oertain, 
that life is a phenomenon which is altogether 
different from the ohemico-physical processes which 
take place both inside and cmtside the organism. 
Biochemistry and physiology in the ordinary 
medical sense treat the organism as an engine in 
action at a given moment without regard to the 
past or future of the organism ” (p. 9). Biology is 
not, and can never become, merely comparative 
biochemistry. 

These are the main critical themes of the book, 
and they are developed with much knowledge, 
fairness, and acuteness of judgment. For this 
alone the book deserves careful study, especially 
by those whose enthusiasm for 4 some new thing ' 
leads them to uncritical acceptance of the latest 
doctrines. 

However, there is also a constructive side to Mr, 
Cunningham's book. He develops in an interesting 
way the modem Lamarckian theory which he has 
already outlined in 1908 and in his " Hormones and 
Heredity” (1921). In this connexion he gives a 
most useful critical account of modern work on 
the transmission of acquired characters. Though 
himself convinced that without such transmission 
evolution is inexplicable, Mr. Cunningham does not 
allow this belief to mitigate the severity of his 
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analysis of the evidence recently adduced in favour 
of this transmission, notably by Tomier and 
Hammerer. Particularly interesting is his account 
of McDoug all's experiments on the inheritance of 
acquired habits in rats. 

In the concluding chapter, Mr. Cunningham 
sketches, but unfortunately does not elaborate, his 
own philosophical position. It is one with which 
the present reviewer, at any rate, has much sym¬ 
pathy. In Mr. Cunningham's view life is coter¬ 
minous with some degree of mind or consciousness. 
“ The principle of continuity applies here as else¬ 
where in evolution, and so far as I can see, there is 
no possibility of separating life and consciousness. 
The difference between the 4 mind ' of an earth¬ 
worm or an amoeba and of a man may be very 
great, that of an earth-worm is merely a potentiality 
rather than an actuality, but the difference must 
logically be regarded as a difference of degree, not a 
difference of kind. In this sense even plants may 
be considered to have the rudiment or potentiality 
of consciousness and mind ” (p. 225). 

It is true that for the purposes of science we may 
regard the organism purely objectively, and abstract 
from its psychical aspect, but in so doing we are 
artificially limiting the scope of biology and pur¬ 
suing the phantom of a complete physieo-chemioal 
explanation of the living thing. Mr. Cunningham, 
while rejecting any dualism of body and mind, is a 
vitalist in the sense that he regards the living organ¬ 
ism as being, if a mechanism at all, then a mechan¬ 
ism 44 essentially different from any inorganic, 
non-living mechanism.” The truth seems to be 
that 1 mechanism ’ is a more abstract concept than 
‘ organism,’ and while it may be very useful in 
biological research, as events have shown, it is 
inadequate when we come to tackle the major 
problems of development and evolution. 

E. S. R. 


Fundamental Principles of Radio 
Communication. 

Principles of Radio Communication. By Prof. John 
H. Morecroft, assisted by A. Pinto and Prof. 
W. A. Curry. Second edition, thoroughly re¬ 
vised. Pp. xiv + 1001. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1927.) 37*. 6d. net. 

HE science and practice of radio communica¬ 
tion have developed so rapidly during the 
past ten or fifteen years, and now cover such a wide 
field, that it has become impossible to confine an 
adequate technical description of the subject within 
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the oovers of a single volume. Whatever alteration 
may take place on the practical engineering side, 
however, it is unlikely that the fundamental 
principles of the generation, transmission, and re¬ 
ception of electromagnetic waves will be materially 
changed ; and it is with Bueh principles that the 
somewhat formidable volume compiled by Prof. 
Morecroft is concerned. It is the second edition of a 
book with which many radio engineers are already 
familiar; and although, as mentioned in the 
preface, two chapters from the first edition have 
been deleted and a third has been considerably 
reduced in length, the amount of new' material dealt 
with is such as to bring the present volume up to 
just above one thousand pages. The newcomer to 
the wireless art will probably be appalled by the 
size of the volume, but there is no doubt that the 
serious student and the technical engineer will find 
the book a mine of information and an extremely 
usoful text-book. 

The first chapter of the book deals with “ Funda¬ 
mental Ideas and Laws/ 5 and leads the reader 
quickly but firmly from the electron up to the 
properties of alternating currents, with their 
associated circuits either alone or coupled together. 
Many illustrations are given of alternating current 
and transient phenomena with the aid of oscillo¬ 
grams taken at frequencies of the order of sixty 
cycles per second. Chap. ii. is devoted to a detailed 
consideration of thoso most important electrical 
quantities, resistance, inductance, and capacity. 
The utility of this chapter is considerably enhanced 
by the inclusion of many formulae and tables for the 
calculation of those quantities in practical wireless 
circuits. Tt is interesting to note here that in 
connexion with mutual induction and screening, 
the author is clearly under no misunderstanding as 
to the relationship existing between electric and 
magnetic fields After the above introduction the 
student is taken in the third chapter into a study 
of the oscillatory circuit, which is fundamental to 
either transmission or reception in radio. 

For some reason which is not quite clear, a 
description of the various types of antennae by 
moans of which the oscillatory currents are con¬ 
verted into electromagnetic waves is delayed for 
several chapters. The fourth chapter assumes the 
generation of such waves and describes briefly the 
main phenomena met with in the propagation of 
waves over the earth's surface. This chapter is all 
too short for the subject and most of the important 
English work carried out since 1921 is omitted; but 
we must neither forget the title of the book nor its 
present size. The propagation of electromagnetic 
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waves is nowadays more suitable for treatment in a 
separate monograph. 

After devoting about seventy-five pages to spark 
transmitters, the thermionic vacuum tube receives 
very full consideration, first as a general treatment' 
of the theory and operation of valves of various 
types, and then later in connexion with a descrip¬ 
tion of the circuit arrangements and performance of 
different kinds of valve amplifiers at both audio and 
radio frequencies. Here oscillograms are again 
reproduced as illustrating such points as grid 
rectification and the effect of grid bias on distortion. 
The various modes of producing undamped oscilla¬ 
tions for continuous-wave telegraphy are dealt with 
in Chap, vii., while the following chapter describes 
the means employed for modulating such oscilla¬ 
tions and applying them to radio-telephony and 
broadcasting. As already mentioned, a later 
section of the book is devoted to a description of the 
various types of antennae used in practice, with the 
means of calculating the radiation from them. The 
transient oscillations set up in an antenna when a 
pulse is applied thereto are illustrated with further 
oscillograms, and a brief consideration is given to 
loop antennae and their application to direction¬ 
finding. 

Altogether the author has carried out his some¬ 
what arduous task in a very satisfactory manner, 
and has provided a most useful book of reference 
which should be available to every serious technical 
worker in the field of radio communication. In 
perusing the book, very few misprints have been 
noticed, and the work is both written and produced 
in a most satisfactory manner. 

R. L. Smith-Rose. 


Our Bookshelf. 

The Principles of Electric Power Transmission by 
Alternating Currents . By H, Waddicor. Pp. 
xix +399. (London : Chapman and Hall, Ltd., 
1928.) 21s. net. 

This book is intended for engineering students and 
for electrical engineers who are engaged in trans¬ 
mission and design. All the matters discussed are 
directly useful to engineers. Since Faraday and 
Henry discovered magnetic induction, the theory 
of the transformer has strongly attracted mathe¬ 
matical scientific men. In our opinion there has 
been very little true theoretical progress since 
Maxwell gave the theory of the air core trans¬ 
former in 1865. Fleming has expanded this theory 
and given it in a form which can be easily under* 
stood. When, however, attempts are made to 
take hysteresis and eddy currents into account* 
we have to fall back on approximate f ormul»,and 
in most oases we are ignorant of their limitations* 
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Although it is difficult to deduce formulae for 
the iron core transformer from formulae for the 
air core transformer, 'the converse operation is 
always possible, and if the results do not come out 
correctly, then there must be something wrong 
with the formulae being tested. In this book the 
limitations of the theories are rarely stated. This 
makes progress rapid, but must sooner or later 
cause difficulties to engineers using the formulae. 
For example, the statement that if we add to the 
resistance of the primary n % R 2i where R 2 is the re¬ 
sistance of the secondary and n is the ratio of the 
secondary to the primary current, we get the true 
effective resistance of the transformer on the prim¬ 
ary side, is true for the air core transformer. But 
students have a difficulty in believing that the 
ratio n is a constant, seeing that it is zero on open 
circuit. 

Great stress is very properly laid on making 
the sum of the cost of the operating losses and 
the overhead charges in dollars per annum a mini¬ 
mum, but some of the mathematical equations 
given, as, for example, on p. 95, we have quite 
failed to understand. Although we think that the 
methods of obtaining the formulae used in practice 
given in -the book could be very considerably im¬ 
proved, it contains much valuable information for 
engineers. 

BeMimmung, Vererbung und Verteilung des Ge- 
schlechtes bei den hdheren Pflanzen . Von 0. 

Comma. (Handbuch der Vercrbungswissenscbaft, 
herausgegebon von E. Baur und M. Hart¬ 
mann, Lieferung 3 (II. c), Band 2.) Pp. iv + 
138. (Berlin: Gebriider Borntraeger, 1928.) 
19-20 gold marks. 

The genetics of sex in plants is probably more 
complicated than in animals. It is even doubtful 
how far sex phenomena are comparable in the 
two kingdoms. Certainly they have diversified 
along different lines with the greater individual 
unity and specialisation in the higher animals as 
contrasted with the less clearly defined individuality 
of the higher plants, which have often the power 
of vegetative multiplication in addition to, or 
.even almost replacing, sexual reproduction. It 
is only a few years since sex chromosomes were 
discovered in seed-bearing plants, and the un¬ 
solved problems of ‘ sex * in the Cryptogams and 
in hermaphrodite, monoecious, and polygamous 
Phanerogams are manifold. 

A summary of the present position of our know¬ 
ledge of sex in plants by a pioneer and recognised 
authority on this subject is of considerable im¬ 
portance, Prof. Correns does not deal with 
plants lower than Bryophytes. Utilising Blakes- 
Ws terminolojgy of homo- and heterothallio types 
for the diploid phase, he is able to divide his 
subject under four main headings. Attention 
has lately been concentrated on more or less 
completely dioecious flowering plants, and though 
even amongst them complications appear in 
different genera and species, a useful attempt 
has been made in this work to reduce all the 
examples known in sufficient detail to two general- 
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ised schemes. The work is illustrated by 77 
text-figures (including diagrams) and has refer¬ 
ences to literature oocupying 9 pages. An ample 
list of oontents is provided but there is no index. 

The Modern Calorimeter. By Dr. Walter 1\ White. 
(American Chemical Society Monograph iSeries, 
No. 42.) Pp. 194. (New York : The Chemical 
Catalog Co., Inc., 1928.) 4 dollars. 

Although it is written essentially for the specialist 
in calorimetry, this book is arranged in such a way 
as to be equally valuable to the general scientific 
reader. Dr. White has made important contribu¬ 
tions to recent developments of calorimetry, and 
while his book does not completely cover the whole 
field, it gives a good account of the numerous 
practical details necessary in obtaining reliable 
estimates of aocuracy. The author remarks that 
“ calorimetric processes depend on temperature dis¬ 
tributions and heat flows ; things invisible, hard to 
measure or control with exactness,” and he has 
therefore endeavoured to show the value of sys¬ 
tematic calculations involving accurate estimates 
of the precision and reliability of the various 
methods and apparatus employed. 

The book deals with fundamental processes and 
measurements, particular methods and particular 
apparatus, and calorimeter design and the planning 
of installations. The author refers to it as *' an 
experiment,” and it must be voted a successful one. 

(1) The Life of the Spider , By J. Henri Fabro. 

Translated by Alexander Teixeira de Mattos. 
With a Preface by Maurice Maeterlinck. (People’s 
Library.) Pp. xxxi+288. (London: Hoddcr 
and Stoughton, Ltd., n.d.) 2s. 6rf, net. 

(2) The Spoileru. By J. Henri Fabre. Translated 
by J. E. Michell. Pp. 287. (London : Iiodder 
and Stoughton, Ltd., n.d.) 7 s. M. net. 

The first mentioned of those two volumes consists 
of translations of articles from Fabre’s “ Souvenirs 
entomologiques,” dealing with the life of spiders, 
and with the exception of Chapter ii., none 
has previously appeared in English. The second 
volume, “ The Spoilers,” is written in the form of 
dialogue between a benevolent informer and his 
pupils : various kinds of injurious and other in¬ 
sects are discussed in a conversational manner, 
moths and beetles coming in for the largest share. 
The translations of both books are well done, and 
they should interest the growing body of readers 
to whom popular writings on insect life make an 
appeal. 

Le grandi Industrie chimiche. Gli acidi inorga - 
nici : solforico , nitrico, eloridrico ; fabbricazione , 
maechinarie , impianti. Per Dott. Antonio Aiti 
e Prof. Henry Molinari. Pp. xv +472. (Milano : 
Ulrico Hoepli, 1928.) 48 lire. 

Aiti and Molinari’s work gives an account of the 
actual position of the mineral acid industry which 
usefully supplements the existing treatises, sinoe it 
deals with many processes which are not ade¬ 
quately described in the standard works on the 
subject. It is a valuable addition to the literature 
of ohemi6al technology. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond unth 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

Markings on Diatoms and Resolving Power 
of Microscopes. 

At various times there has been disoussion as to 
the actual nature of the markings on the valves of 
diatoms —whether pits, projections, or perforations. 

Any image formed by a microscope of objects the 
dimensions of which are not large compared to the 
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Fig. 1.—<a) Diatom (from New Zealand), diameter 0-004 inch, magni¬ 
fication 150; photograxih taken with A immersion objective' 
(6) part of a enlarged, magnification 000 ; (c) similar enlargement of 
a negative taken under the name conditions as a, but with the 
objective In, eloser to the diatom. 

wave-length of light, should bo considered rather as 
phenomena the moaning of which has to be interpreted 
than mere magnified oopies of the objects in the field. 
This is true even when the objects are quite thin and 
flat, but when the thickness is variable, tno appearance 
of the image changes very rapidly as the focal piano is 
made to approach or recede from the uneven surface. 

This is well illustrated in Fig. 1, a, 6, and c ; a is a 
photograph of a New Zealand diatom, magnification 
150, token with a Vs immersion objective. The 
diameter of the disc is 0*004 in. and the dots are 
separated by p Ao in,; 6 is an enlargement of part of a 
(magnification 900) ; c a similar enlargement from a 


<«) (fr) (0) 

Fig. 2.—(«) Photograph of n piece of perforated line ; (6) photograph 
from an enlarged copy of a on a tmek bichromate film of gelatine, 
the focal plane of the enlarging lens being about 1 In. from the 
summit of the gelatine bosses ; (r) similar enlargement of gelatine 

S rlnt, the focal plane of the enlarging lens being coincident with 
Ho floor of the depression betwoen the bosses. 

negative taken in the same condition as a, but with 
the focal plane **Aa in, closer to the slide. In Fig. 1, 
6, the dots appear as bright circular patches, while 
in Fig. 1, c, the dots are dark and are separated by 
well-marked hexagonal boundaries. 

These appearances can be explained if the surface of 
the valve is supported or covered with convex bosses 
separated by troughs with somewhat rounded cross sec¬ 
tions. The bosses act os condensers, and when the focal 
plane of the objective approaches that of the bosses, 
the latter show bright images of the source of light. 

Of course, no very good image can be produced by 
a lens the diameter of W'hioh is only two or three 
wave-lengths, but the bosses do produce some con- 
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oentration of the rays passing through them, and the 
size of the bright patch focused by the microscope 
varies with the distance between the focal plane of 
the objective and the approximate focus of the bosses. 

In Fig. 1, c, the focal plane of the microscope 
coincides with the floor of the valleys separatihg the 
bosses, and what is photographed is the virtual image 
formed by the concave trough with some of the 
dependent diffraction bands. 

For the sake of comparison, a surface similar to 
that assumed for the diatom valve, but on a large 
scale, was prepared by photographing a piece of per¬ 
forated zinc (Fig. 2, a) and printing this on a thick 
film of biohromated gelatine. The bichromate was 
removed by soaking in cold water, and the plate was 
then placed for some time in a fairly strong solution 
of glycerine, and allowed to drain. In this way the 
tin altered swollen gelatin e remained as convex bosses, 
which, though rather flat on top, yielded results very 
similar to that obtained from the diatom. Photo¬ 
graphs corresponding to b and c of Fig. 1 are given 
in b and c of Fig. 2. The marking on such diatoms as 
P. Angulatum or A. pellucida differ probably from 
the coarser form only in scale. 

I remember seeing at one of the Royal Society’s 
soirees a photograph of A. pellucida taken by ultra¬ 
violet light with quartz lenses, which might very well 
have been supposed to represent a piece of perforated 
zinc. In 1879, Messrs. Powell and Lealand showed 
me A. pellucida under a A immersion lens, and hero 
the valve appeared covered with parallel linos so well 
defined that it seemed that several more lines might 
have been inserted between them. A small alteration 
of adjustment, however, changed the direction of the 
apparent lines, and in one condition the two series 
were both visible, their intersection suggesting dots. 

The late Lord Rayleigh was, I believe, the first to 
point out that the resolving power of a lens (which 
may be definod as the least distance which must 
separate two objects if their images are also to appear 
separated) depends on the difference of the optical 
length of the rays from the objects to their respective 
images. If this difference does not exceed a quarter 
of a wave-length at least, there will bo no real separa¬ 
tion ; and for complete separation a difference of not 
less than a half wave-length is requisite. This state¬ 
ment applies to all optical instruments, but the 
appearances in the field depend in a great measure on 
the illumination ; whether, for example, the objects 
are self-luminous like stare, or obtain the light by 
which they are seen from a common source, in which 
case there is a phasic relation between the waves in 
each ray. 

Mioroscopista seem to have an exaggerated idea of 
the resolving power of their lenses. With an object 
consisting of alternate opaque and transparent lines on 
a plane film very thin compared with the wave-length, 1 
no objective (no matter what its numerous apertures 
might be, or what form of illumination was employed) 
could separate the lines if their spacing was much 
less than a whole wave-length. In A. pellucida the 
spacing is about half a wave-length, and the fact that 
their resolution is readily effected in ordinary light 
shows that the surface of the valve is uneven. A 
difference of elevation of a two-hundred-thousandth 
of on inoh between the hills and valleys would allow 
ridges or dots to be distinguished, while if the surface 
were plane they would be quite unrecognisable. 

A. Mallock. 

9 Baring Orescent, Exeter. 

1 The only teat plates in which, so far m I know, 
approached, are those which I ruled on films of 
film In question varies from a tenth to a thirtieth 
thickness. 
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A Method of Preparing Sections of Fossil Plants 
contained In Goal Balls or in other Types of 
Petrifaction. 

The method described in this letter was devised in 
collaboration with Dr. R. G. Koopmans of Utrecht. 
A flat surface must first of all be cut or ground on 
the coal ball or other petrified mass parallel to the 
planes in which the sections are required : this 
surface is ground smooth, but a fine polish is not 
necessary. The surface is then immersed for a 
definite length of time in an etching solution of 
hydrochloric acid, the optimum concentration being 
found by trial. The acid dissolves away a film of the 
carbonate of which the mass is largely composed, and 
the plant substance contained in the film is left 
behind, standing in relief above the surface. The 
surface is washed carefully and dried. A solution or 
fluid, which on drying or hardening forms a tough 
film, is then poured over the surface and allowed to 
dry or harden. Several solutions have been used for 
this purpose ; the best as regaids consistency is the 
trade preparation ‘ Durofix,* but other solutions 
containing cellulose compounds may be used. When 
quite hard this film of cellulose-compound may be 
peeled off, as it has considerable tensile strength. 
The plant substance which was left in relief by the 
etching process is embedded in the film and is detached 
with it from the surface of the petrifaction. The 
film is thoA washed, first in the acid and then in water, 
dried, cleared, and finally mounted in Canada balsam 
between a slide and eoverslip. The surface of the 
petrified mass is gently rubbed down on fine car¬ 
borundum paper and is then ready for the removal 
of another section. 

These sections consisting of the plant substance 
embedded in a film of cellulose compound are scarcely 
distinguishable from good petrological slices cut from 
the petrified mass direct, and are usually much 
superior. The thickness of the plant section depends 
on the length of exposure to the acid bath, and may 
be of a very small order if so desired. The sections 
are of uniform thickness and are almost unbreakable. 
From the botanical point of view, the main advantage 
of the new method is that almost continuous serial 
sections may be prepared, since the old method of 
cutting petrological slices allowed at the most three 
sections to five millimetres of material. The sizes of 
the films are limited only by the size of the petrifled 
mass from which they are made. When a petrifac¬ 
tion contains several different objects, it may be 
convenient to cut up the films with scissors and 
mount the parts separately. The cost of making a 
film is negligible compared with the cost of pre¬ 
paring a petrological slice, which involves in its 
production a considerable amount of hand labour. 
With silicified material hydrofluoric acid must be 
used instead of hydrochloric. 

No attempt has yet been made to apply the method 
to plants preserved in pyrites, but here again a 
suitable acid must be chosen to dissolve the pyrite. 

John Walton, 

Department of Botany, 

University of Birmingham. 

Condition of Radium Salts after Storage in Sealed 
Glass Tubes. 

It has recently been found necessary in the Govern¬ 
ment Laboratory to open and subdivide two tubes 
containing radium salts whioh were sealed by us in 
1921, and it is thought that the experience gained in 
opening them may be of interest to others working 
with radium preparations of high grade. 
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The tubes contained 171*8 and 54*0 milligrams of 
radium element as 92 per cent chloride and 50 per cent 
bromide respectively. These salts had been dried at 
240° C. for two hours before they were sealed into thin 
glass tubes, each furnished with a small piece of fine 
platinum wire fused into it. 

To open the tubes a method believed to have been 
devised by the late Mr. Harrison Glow was used/ Each 
was placed in a clean lead tube such as is used to 
contain tooth-paste, and the lead folded down on the 
glass. By applying pressure with a screw jaw spanner 
the radium tube was then cracked, whereupon the 
lead tube was slit with scissors and the radium salt 
washed out. 

We had been led by other workers to expect that 
there would be a considerable gas pressure in the tubes, 
arising from the decomposition of water, but no sign 
of this was observed, as, for example, by distension of 
the tube. The glass of the tubes, although strongly 
coloured, showed no apparent disintegration or 
deterioration from the action of the rays. It may be 
concluded, therefore, that considerable quantities of 
high grade radium salts, scaled in glass tubes, can 
safely be kept unopened for periods of at least seven 
years, provided the drying has been thorough. 

The effect of the action of the radium on the labels 
and packing may be mentioned. Thus on evaporating- 
the filtered radium solutions a gummy organic im¬ 
purity was observed, apparently produced under the 
action of the rays from the paper labels on the tubes 
and from cotton-wool packing. The ootton had 
completely disintegrated, some traces only adhering 
to the tubes. It has been observed in tins laboratory 
that, when cellulose is exposed to /3 and y rays in 
presence of air, it. iB chemically altered, the proportion 
of material soluble in 3 per cent caustic soda solution 
notably increasing. It would thus seem advisable to 
avoid attaching any label or other foreign material 
directly to the glass of tubes containing radium, and to 
store tlie tubes out of contact with organic matter. 

Two further points may be mentioned as regards 
recovery. To purify the contaminated radium, it was 
ignited at a faint red heat in silica dishes. After this 
treatment the dishes were found to be distinctly 
radioactive, and upon treatment with hydrofluoric 
acid four dishes yielded 0*3 milligram of radium which 
had not. been removed by means of hydrochloric or 
hydrobromic aoid. 

Finally, it may be mentioned that more than 
98*5 per cent of the radium salt., after it. had been kept 
in a sealed glass tube for seven years, was still in a 
state soluble in dilute acid. A. G. Francis. 

A. T. IJarsons. 

Government Laboratory, 

Clement’s Inn Passage, 

Strand, W.C.2, 

Sept. 24. 

The Crystal Structure of Solid Methane. 

In view of the recent controversy concerning the 
structure of the methane molecule, it is proposed to 
state briefly the results of an X -ray ‘ powder * 
investigation of solid methane at a temperature 
intermediate between that of liquid air and liquid 
hydrogen. 

Only one modification, a cubic one, was found, and 
the observed spacings indicated a structure based 
upon a face-centred lattice, the unit coll having an 
edge 6*35 A. and containing 4 molecules of methane. 
(This gives, for solid methane, a density of 0*413 
gm,/c.c., while that of liquid methane at its boiling- 
point, - 164° C., has been given as 0-415 gm,/c.o.) 

There are no abnormal spacings except those 
characteristic of a faoe-centred lattice, hence the 
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possible space-groups are : T a , 3 ,a *, 0*, 0**. Of 
these, if it is assumed that all the carbon atoms are 
crystallographic ally identical, and that all the hydro¬ 
gen atoms are identical in this sense, only T a and 
give 4 eqtiivalent positions for the carbons and 16 
equivalent positions for the hydrogens, but it is 
extremely doubtful whether this restriction can be 
applied, on account of the uncertainty concerning 
the symmetry of the hydrogen atoms in the well- 
known ammonium chloride structure. Howovor, if 
this restriction is permissible, the symmetry of the 
carbon atom in solid mothane is evidently either T 
or 

Assuming os a first approximation that the carbon 
atoms are alone responsible for the scattering, a very 
satisfactory agreement between the observed and 
calculated intensities of reflection from the various 
planes (taking into account in the latter the Ponte 
reflecting power factor for the carbon atom in addition 
to the usual factors) is obtained. The question of 
intensities will be fully discussed lator in a more 
complete account of the work. 

Weissenberg has recently concluded from theo¬ 
retical considerations that among substances of the 
type Ca t there is no reason why electrically sym¬ 
metrical molecules (representing a tetrahedral struc¬ 
ture) should not occur just as frequently as molecules 
with dipoles (pyramidal structure), lienee the tetra¬ 
hedral structure for solid methane demanded by the 
results of this research is evidently not in disagreement 
with the most roeent theoretical conclusions on the 
subject. J. C. McLennan. 

W. G. Plummer. 

Physics Building, 

University of Toronto, Sept. 20. 


The Period of Human Gestation. 

There is porhaps no problem of greater human 
interest than that of the factors which govern the 
duration of pregnancy and the onset of parturition, 
and any new information bearing upon the mechanism 
involved is of profound interest, not only to the 
gynaecologist and obstetrician, but also to biologists in 
general, and to the layman in particular. 

No apology xh necessary, therefore, for bringing to 
the attention of a wider scientific circle the im¬ 
portant contribution by Prof. W. A. Jolly, of the 
University of (.'ape Town, in the Journal of Obstetrics 
of the JirUinh Empire, vol, 35, No. 2, “ On the Period 
of Human Gestation.” Collaborating with his col¬ 
leagues, and presumably by observations on European 
women, Prof. Jolly has brought forward a con¬ 
siderable body of evidence to demonstrate at least 
one cause of the fluctuations in duration of the 
gestatory period in human beings. Recognising the 
fundamental physiological comparison between the 
menstrual and gestatory phenomena, he has shown : 

(1) That the period of human gestation is inti¬ 
mately related to the length of the mother’s menstrual 
cycle in any particular case. 

(2) That the physiological period of gestation ex¬ 
tends customarily over eleven cycles, counting from 
the middle day of the last menstrual flow, and not 
ten cycles as is currently assumed. 

(3) That this law holds good in pregnancies in 

which the maternal eyolo is short. When the cycle 
is of 24 days and regular, the pregnancy, counting 
from the last menstrual flow, lasts for 264 days (that 
is, 11 cycles). In 26-day-cycle oases, the pregnancy 
lasts for 286 days, r J 

(4) That in long-cycle cases-—27 days and upwards 
~~ the law is commonly modified by a complication 
resulting from the age of the fmtus, and birth is 
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likely to take place when the tenth missed period 
following conception falls due, or shortly thereafter. 

The extension of Prof. Jolly’s observations and 
deductions for human beings of different races by 
obstetricians, and the application of the underlying 
physiological principle to comparative embryology 
by zoologists, presents a wide field for future scientific 
investigation. 

Raymond A. Dart. 

Medical School, 

University of the Witwaternrand, 

Johannesburg, Sept. 8. 


The Dally Terrestrial Magnetic Variations; and 
the Sun's Magnetic Field. 

R. Gunn has recently suggested (Physical Review* 
July 1928) that the daily variation of the earth's 
magnetic field is due to the diamagnetism of the outer¬ 
most layer of the atmosphere, whore the ions and 
electrons can freely spiral many times round the lines 
of the earth’s magnetic field between collisions ; their 
circular motion renders them equivalent to small 
magnets directed opposite to the field. The magnetic 
effect is, however, far outweighed by that of a drift 
acquired by the charges under the joint action of the 
magnetic fiold, gravity, and the vertical electrostatic 
field which prevents the light electrons from spreading 
upwards much farther than the heavier ions. 

The drift is westward for the eleotrons and eastward 
for positive ions ; it therefore constitutes an east¬ 
ward current. The magnetic field of the drift currents, 
which are stronger over the sunlit than over the dark 
hemisphere, is similar to that due to the diamagnetism 
of the same outer layer, but greatly exceeds it in 
intensity ; both are very similar to the observed 
fiold of the daily magnetic variations. It does not 
seem possible as yet to decide whether the latter are 
caused mainly by the drift-currents in the outer 
layer, or by dynamo action in the conducting layer 
below. The outer layer, though highly ionised, is 
almost non-conducting, as P. O. Pedersen has pointed 
out (“ The Propagation of Radio Waves,” Copenhagen, 
3927); this is because a force F , acting on a charge in 
a magnetic field H f produces no mean motion in its 
own direction, but only a transverse drift, normal to 
F and H. 

The drift-currents seem capable also of explaining 
the rapid outward decrease of intensity in the sun's 
magnetic field, and may play a part in the magnetic 
field of sunspots. The initiation of the general solar 
field and the sunspot fields has to b® explained by 
separate hypotheses. Detoils of these and other 
cognate results will shortly be given elsewhere. 

S. Chapman. 

Imperial College of Science, 

South Kensington, S.W.7, 

Sept. 21. 


The Presence of PhJebotomus chinensls In Syria. 

Recently the Kala-Azar Commission of the Royal 
Society implicated Phlebotomua chinen&ia as a oarrier 
of kala-azar in Northern China. The distribution of 
this sandfly is therefore a matter of the very greatest 
importance. Hitherto it has been found only in 
Northern China and in the Himalayas. 

Among sandflies collected by us in Aleppo in Syria p 
about one per cent wexe found to be Phlebototnus 
chinenaie. It is therefore to be expected that P, 
c hinenaie has a wide and continuous range of dis¬ 
tribution from Northern China to Asia Minor and 
Syria. Kala-azar is present in Turkestan and Trans¬ 
caucasia and has recently been reported from Syria. 
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P. dhinenaia has until recently been considered a 
variety of P. major (syn. P. pemiciosus), which it 
resembles externally. This classification was due to 
the fact that the external male genitalia (which are 
very similar in P. major and P. chinensis) were 
considered to be of specific value, a view which, in 
the light of recent researches, is no longer tenable, 
and to the fact that until quite recently no characters 
were known which could be used for the identification 
of females. 

The Kala-Azar Commission of the Royal Society 
(Proc. Jlpy, JSoc., B, vol. 102; 1928) made P. major 
var. chincnsis a subspecies on the character of the 
spermathecie. We consider P. chinensia to be an 
independent species, for the spermathecse and the 
pharynx in the female and the pharynx in the male 
show constant and very marked differences from those 
of P. major. 

The diagnosis of Handflies in the Mediterranean 
region has hitherto been based only on the character 
of the male genitalia, a character which cannot 
distinguish P. major from P. chin trims. Further 
research based on the characters of the spar mat heca* 
and the pharynx is therefore necessary to determine 
whether P. chinensia is present in the kala-azar areas 
round the Mediterranean from which P. major has 
been recorded. 

If, as we think probable, P. chinsnsia will be 
discovered in these areas, new light might be thrown 
on the epidemiology of kala-azar in the Mediterranean 
region. 8. Adler. 

O. Theodor. 

Microbiological Institute, 

Hebrew University, 

Jerusalem, Sept. 17. 

The Dissociation of Pure Mercury. 

By applying Somm erf old’s expression (Zeit. m fur 
Phyaik , 47, p. 1; 1928) for the conductivity a of a metal 

8?r eH /3n\l 
a= * 3 T * \ 8*v 

to the conductivities of dilute amalgams, it is possible 
to calculate n for pure mercury without a knowledge 
off: e is the charge and l the M.F.P. of an electron, 
n the number of electrons per c.c. 

Let there be c atoms of the metal X per atom of 
mercury. If both X and mercury are divalent, and both 
completely ionised, <r = tr 0 ( 1 + c)* <r 0 ( 1 *f |c - Jc* . . . . 
this equation is of the form obtained experimentally 
for cadmium amalgam, but the coefficients disagree. 
Williams gives for cadmium at 14° 0. (PJviL Mag., 50, 
p. 590; 1925) * - (1 + 4-37c - 6*27c»). 

The two expressions can be reconciled by assuming 
that only a fraction q of the mercury is ionised. Then 
5/3 q c= 4-*37, q** 0* 16, a value confirmed by that obtained 
from the second coefficient; 1/9$* = 6*27, ^ « 0-13. 

Compound formation, and incomplete ionisation of 
dissolved metal aggravate the discrepancy, so that 
the value given for q is a maximum. Specific effects 
do not, however, greatly influence the conductivities 
of those dilute amalgams for which cr increases with c, 
as is seen from the values of the coefficient of c: cad¬ 
mium, 4*37; asino, 4*78; magnesium, 0*18. The 
value for zinc is calculated from Larsen’s results 
(Ann. Ptysih, 4, 1. p.120; 1900). 

A density correction may be introduced. If M is 
the molecular weight of X, d the density of the 
amalgam, d^ that of pure mercury, 
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Hence observed values of a must be corrected by 
multiplication by 

i7 1+ j*Lyvi j 

l_v 1 + 200-6^ J • 

Using Richards and Forbes’s values for tf (Carnegie, 
Inst. Pub., 50) at 20° C. —the slope of the dje c^rve is 
probably but slightly affected by small temperature 
changes—we obtain for cadmium amalgams ^=*0*13 ; 
for zinc amalgams 7 — 0*12. R. S. Bradley. 

The University, Leeds. 

Unit of Acceleration. 

Referring to Mr. Keeping’s letter on p. 478 of 
Nature of Sept. 29, I agree that learners of the 
elements would be helped by a handier specification 
for acceleration ; but a name for unit velocity would 
suffice. Speed is a primary apprehension, and it is 
rather odd that no unit name has been chosen for it; 
oxoept ‘ knot.’ Suppose for a moment that the 
velocity unit were called a 1 vel ’ ; then acceleration 
would be in vels per second, and momentum in 
gram-vels or pound-vels. These are not hopelessly 
bad : context would show whether feet or centimetres 
were intended; in any serious non-teaching specifica¬ 
tion abbreviations arc soldom permissible. 

Too many fanciful and slang names are undesir¬ 
able : they were essential in electrical engineering 
because the real nature of the phenomena were and 
are unknown, so ohms and volts anti amperes have 
proved invaluable. We are now beginning to think 
that the real nature of mechanical quantities is 
unknown too, but anyway wo are aocustoraed to 
them, which is what we mean by understanding ; so 
their units should not be named on the same plan as 
electrical units, by appropriation of great names. 
Watt and Joule, and perhaps Gauss, were fortunate 
in having monosyllabic names, but * Gal ’ would be 
disrespectful. * Erg ’ and 4 dyne ’ have proved fairly 
serviceable, and any further mechanical unit should 
be named on that plan if it is to be international. 

‘ Vel * happens to be suggestive and intelligible in 
several languages. Oliver Lodge. 

Sept. 30. 

Geological Jargonese. 

Ik some of the elementary books used in learning 
languages, a short glossary of difficult words is set at 
the head of each exercise. Will you not follow this 
practice in your technical articles and reviews ? A 
recent obviously brilliant notice of a geological work 
of surpassing interest—on partition of the continents 
—is practically Chinese to us unfortunates who learnt 
our little geology in days when Lyoll and Geikie were 
current and could be read with ease, pleasure and 
profit. Only recently, a visitor to my house, who had 
picked up from my table a number of the Proceedings 
of the Geologists' Association , remarked to me that he 
had found the articles entirely beyond him, although 
he once could master its pages. ‘ Prawns in Aspic ’ 
comes home to most of us. Not a few can under¬ 
stand 1 Preserved in Formaldehyde * written upon a 
museum label. What a mountainous form ‘preserved 
in sima ’ may be, the Gods may know ; no ordinary 
reader of Nature can put meaning into the phrase 
and not a few others like it. Other subjects than 
geology are often made equally impossible for the 
average reader of your wonderful journal. I would 
beg you to help us, if not in the way suggested, by 
choosing reviewers who will write ,an English that 
carries an obvious meaning. 

One who attempts to read 
“Nature” through. 

p2 
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The Live Stock Industry and its Development 1 

By Dr. J. S. Gordon, C.B.E. 


State Aid to the Live Stock Industry. 

NTIL quite recently, all efforts to improve 
the live stock of the British Empire were 
left entirely to private individuals—the breeders of 
pedigree stock—and this small band of enthusiastic 
workers have left behind them a notable monument 
to their skill and unremitting labours in the forma¬ 
tion of breeds and in the improvement which they 
effected in the type and quality of pure bred stock. 

It was only at a comparatively recent date that 
the British Government considered the agricultural 
industry to be of sufficient importance to justify 
the State in making some financial provision for 
its improvement ana development. 

The first parliamentary grant for the special pur¬ 
pose of live stock improvement was voted in 1885. 
This grant was given to Ireland to be administered 
under the auspices of the Royal Dublin Society, 
which adopted the method of subsidising pedigree 
sires, and thus Ireland was the pioneer country in 
the British Empire to undertake live stock im¬ 
provement with the help of a State grant. 

Since 1914, parliamentary grants for the im¬ 
provement of live stook have been made to the 
Ministry of Agriculture and Fisheries and to the 
Board of Agriculture for Scotland, and each of these 
Departments put into operation schemes somewhat 
similar to those in Ireland. 

The live stock schemes originally devised by the 
Royal Dublin Society were continued and de¬ 
veloped by the Irish Department of Agriculture, 
which was established in 1900, and on the forma¬ 
tion in 1922 of separate parliaments for Northern 
Ireland and for the Irish Free State, still further 
extensions of the schemes were made by the Agri¬ 
cultural Departments of these two Governments. 

The latest published figures for each part of the 
United Kingdom and for the Irish Free State show 
the total number of breeding stock, the total num¬ 
ber of bulls, and the number of these sires subsidised 
to be as follows : 



No. of Breeding 
Stock (Cows and 
In-caU Heifers). 

Bulls. 

Subsi¬ 

dised 

Bulls, 

England and Wales 
Scotland. 

Irish Free State . 
Northern Ireland . 

2,790,703 
460,317 1 

1,332,591 
270,283 

88,405 

17,578 

23,275 

4,662 

1287 

937 

2205 

623 


From the following table it will l>e seen that the 
proportion of subsidised to non-subsidised bulls and 
the number of breeding stock per subsidised bull 
vary very considerably in the several parts of the 
British Isles. 

Turning for a moment to the Dominions— 

In Canada the improvement of live stock is 
developed chiefly by two methods : 

1. The Live Stock Branch of the Department of 

* , *i Fr V» m .A h 2 M (Agriculture), delivered 

at the British Association at Glasgow on Bept. 6, 
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Agriculture of the Dominion Government purchases 
and loans out pure bred bulls to specially organised 
associations in newly settled districts and in back¬ 
ward sections in the older Provinces. This system 
was commenced in 1913, and 4692 bulls had been 
placed out on loan up to 1926, an average of 361 
bulls per annum. By this means the value of 



Subsidised, j 

Non- 

subskUsed. 

No. of Cow* per 
Subsidised Bull. 

England and Wales 

1 

to 

69 

2168 

Scotland . 

1 

to 

19 

491 

Irish Free State 

1 

to 

11 

604 

Northern Ireland . 

1 

to 

7 

434 


pedigree sires has been demonstrated and farmers 
have been induced to purchase pure bred sires for 
their own use. 

2. By grading beef cattle, sheep, and lambs 
according to age, quality, and weight when they are 
put on the market, and by demonstrations and' 
propaganda, attention is directed to superior beef 
and mutton. In this way a growing demand from 
the consumer for more tender and juicy joints has 
been created. This plan has directly assisted 
breeders to improve their stock, as considerably 
higher prices can now be obtained for prime beef, 
mutton, or lamb than for coarse joints. The 
Canadian Government is paying special attention 
to this side of marketing with remarkably successful 
results. The home consumption of meat and eggs 
per head has gone up considerably since this system 
of grading was commenced. Thus, in 1916 the 
consumption of eggs per head was sixteen dozen; 
in 1927 it had increased to twenty-eight dozen and 
all exports had ceased. 

Australia (Queensland) in 1925 adopted a scheme 
by means of which the Department of Agriculture 
made available to the approved purchaser of a 
pedigree bull a subsidy of 50 per cent of the cost 
prioe, provided the subsidy did not exoeed£50. 

In South Africa a scheme for the distribution of 
pedigree bulls to farmers in the Transvaal through 
breed societies came into operation in 1924. These 
animals are sold to selected applicants at reduce^ 
prices. Several of the agricultural schools through¬ 
out this Dominion have stud farms, and young sires 
raised on these forms are sold and placed out under 
the Department’s bull distribution scheme. 

Although the value of the State-aided live stock 
breeding schemes in Ireland was clearly shown in 
the great improvement in the stook of the country 
both in q uality and in the increased prices obtained, 
the results achieved were not anything like what 
they would have been if the widespread use of 
animals totally unsuitable for breeding purposes 
had been prohibited. The scrub bull not only in* 
flicted serious damage on the owners of oows > blit 
also lowered the reputation and value of Irish liW 
stock and to a large extent neutralised the good 
effect of the live stock schemes. ;y.. 






October 13,1928] NATUME 575 


These were the chief reasons which induced the 
Governments of Northern Ireland in 1922 and of 
the Irish Free State in 1925 to introduce legislation 
providing that bulls below a certain standard of 
merit should not be used for breeding purposes 
and that all suitable bulls should be Hoensed. By 
subsidising pedigree sires we have the means of 
improving and grading up our stock, and by per¬ 
mitting the use of none but licensed sires we get 
rid of the inferior animals and prevent them from 
doing harm. This ensures that the improvement 
is continuous and that much quicker results are 
produced. 

In England and Wales there is only one premium 
bull to every sixty-nine non-premium bulls, and 
there are 2168 cows to each premium sire, whereas 
in Northern Ireland, where more than half the 
number of bulls are pedigree animals, there is one 
premium bull to every seven non-premium bulls 
and 434 cows to each premium sire. Yet after 
forty years 1 experience of the premium scheme, we 
have found it absolutely necessary to bring in a 
licensing system to supplement the former owing 
to the progress of improvement being so com¬ 
paratively slow. 

Great Britain has the reputation of having the 
finest pedigree stock in the world, and yet probably 
nowhere else in the British Empire is improvement 
in the cross-bred cattle more urgently needed. It 
is a strange anomaly that our pure-bred stock are 
exported to all parts of the Empire and to foreign 
countries for the improvement of the native stock, 
while at home our own cross-bred stock are in 
comparison so inferior to the pure-bred stock. 

In Canada, United States, Australia, and South 
Africa the elimination of the scrub bull has received 
attention, and these countries in recent years have 
instituted with considerable success campaigns 
against the use of inferior sires. Western Australia 
introduced legislation, which came into operation 
in 1924, to enable its agricultural department to 
get rid of scrub bulls. 

1$ Further State Aid Required ? 

Would it be advisable for the State to devote 
larger funds than are granted at present to the 
improvement of live stock ? My opinion is that, 
as the money whioh has already been applied to 
this purpose has proved so reproductive, and as the 
live stock breeding industry is so important to the 
whole community, it is questionable if funds ex¬ 
pended in any other way could produce anything 
like the same returns. 

In January 1923, Mr. T. P. Gill, who for more 
than twenty years was Permanent Secretary of 
the Department of Agriculture, Dublin, stated be¬ 
fore the Commission on Agriculture appointed by 
the Irish Free State, that— 

By the infusion of pure bred blood and better 
methods of keeping, feeding, and management, pro¬ 
ducing an animal which matures more quickly, 
fattens more cheaply, and yields more beef and 
milk, the intrinsic value, independent of price fluc¬ 
tuations of Irish cattle, has been increased since the 
department started in 1900 by about £5 per head. 


This is based on the estimates of the British 
Salemasters who handle this import as well as of 
the most experienced Irish cattle traders. On the 
number of cattle exported last year, counting the 
exports only, this would mean an increased annual 
income of approximately £5,000,000 for an expendi¬ 
ture of £20,000, or a return of 250-fold. 1 ’ 4 

If we calculate that the increased value was only 
£3 per head, it means £3,000,000 per annum, or a 
return of 150-fold. 

Some will think, perhaps, that I have laid too 
much stress on the importance of the pedigree sire 
in the improvement of stock, but the improvement 
which has taken place in the stook of the Argentine 
Republic gives us food for thought. In 1848 the 
first shorthorn bull was imported into that country. 
At that time only native breeds existed, animals 
whioh from our standard were of very inferior 
quality and extremely slow-growing. The Rural 
Society founded in 1875 was the chief agency in 
bringing about improvement in the live stock of 
the Argentine chiefly through the importation of 
pedigree sires and through the shows of live stock 
neld by the Society. 

In 1895 native cattle constituted 50 per cent of 
the total in the province of Buenos Aires. In 1914 
this had declined to 3-5 per cent. The cross-breda 
and half-breds increased during this period of 
twenty years from 49-2 per cent to 93-9 per cent, 
and the pure-bred or pedigree cattle from 0-6 per 
cent to 2-5 per cent. 

Similar progress in the case of sheep has been 
recorded. In 1895 native breeds constituted 16 6 
per cent of the total; in 1914 they had fallen to 
2-3 per oent. The cross-breds increased during this 
period from 83 per oent to 95*6 per cent, and the 
pure-breds from 0*5 per cent to 2-1 per cent. In the 
other provinces an equally noticeable improvement 
has been effected. 

Between 1895 and 1922, 41,519 pedigree bulls 
were exported from the British Isles to the Argen¬ 
tine. 

To-day the best quality Argentine chilled beef 
ranks next to the best home-produced, and in 
Smithfield Market it commands prices higher than 
some of our own home-produced and considerably 
higher prices than any other imported beef. 

The following figures from the Statist show the 
prices of home and Argentine beef for the year 
before the War, for 1926 and for 1927 : 


Class of Beef. 

Prices per Stowe of 8 lb. 

Jaw. 30, 1014. 

Dec. 2, 1026. 

Dec. 8, 1027. 

Argentine 
chilled hind¬ 
quarters 
Scottish sides. 
English sides. 

3s,8d.to3s.lCkf. 
4s. fld. to 6s. 

4s. 2d. to 6s. Id. 

8s. lOd. to 4s. 4d, 
6s. 6d. to 7s. 4d. 
4s. Bd. to 5s, 6d. 

4s. 8d. to 5s. 
6s. 4d. to 7s. 
4s. to 4s, lOd. 


English sides, it will be observed, have actually 
fallen in price since 1914, whilst Argentine chilled 
beef has nsen. The substantial difference in favour 
of English beef over Argentine chilled beef which 
existed in 1914 has disappeared. The two principal 
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factors in this revolutionary change are the use of 
pedigree sires and marketing methods. Surely no 
stronger argument could be put forward for the 
urgont necessity for the improvement of the cross¬ 
bred cattle of the British Isles. 

Need for Extended Research, 

Although I consider that the pedigree sire is the 
best foundation for the improvement of live stock, 
it is by no means the only way by whioh improve¬ 
ment can bo brought about. The changes and 
improvements already mentioned are largely the 
results of the ability and judgment of the breeder 
himself, but latterly he has been assisted consider¬ 
ably by the agricultural scientist, chiefly along four 
distinct lines of research and experiment: (1) 
animal nutrition, (2) animal diseases, (3) animal 
breeding, (4) marketing. 

Animal Nutrition .—Animal nutrition is of the 
greatest importance from three points of view— 

(a) Most stock owners will agree that the greatest 
mortality in live stock is due either directly or 
indirectly to imperfect nutrition and not to dis¬ 
ease— probably seven out of every ten deaths 
occurring on farms in the British Isles (excluding 
those caused by accidents) are due to imperfect 
nutrition, 

( b ) Owing to early maturity and forcing young 
animals forward to an age when they are ready to 
be killed, a much more thorough knowledge of 
foods and the science of feeding is necessary than 
under the old system. In the case of cows with 
high milk yields and of poultry where high egg 
records are being produced, such knowledge is 
speoiallv required. 

(c) The practical farmer as a rule has little or 
no knowledge of how to form well-balanced rations ; 
indeed he has a very slight knowledge of the 
composition of foods and of their physiological 
action. How could it be otherwise when we con¬ 
sider that it is only of recent date that attention 
has been given by agricultural scientists to the 
necessity for balanoed rations in feeding different 
kinds of stock and how little even they know about 
the digestibility of foods, the proper balance of a 
ration, and the action of minerals in relation to 
health and disease resistance. 

tn 1890 the British Government gave local 
authorities (county councils) in Great Britain grants 
to be used either for reducing rates or for agri¬ 
cultural and technical instruction purposes. Many 
of the county counoils from the beginning utilised 
those funds entirely in developing agricultural and 
technical instruction schemes, and in later years 
all the county councils expended these grants in 
this way. From 1890 until a few years ago practi¬ 
cally all the funds made available to local authori¬ 
ties for the development of agriculture were ap¬ 
plied to agricultural education, experimental and 
research work chiefly in connexion with soils, 
manures, and crops, comparatively small amounts 
being devoted to research and experimental work 
on live stock problems, 

While I realise the great advantage to be gained 
by the application of science to soil, fertiliser, and 
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crop problems, the chief factor in the British Isles 
is five stock, and it has been to & great extent 
neglected. It is the chief source of our formers* 
income—the hub of the wheel—and, so long as 
the production of live stock is an economic sucoesS 
and crops are utilised chiefly by converting them 
into live stock products, more attention should 
be given to research on live stock problems than 
to the experimental side of soils, manures, and 
crops. 

This position is, however, being rectified, and we 
have now research stations engaged in animal nutri¬ 
tion work at Aberdeen, Cambridge, Belfast, and 
Dublin, but the funds available are quite inadequate 
if this work is to be developed on broad lines and 
is to be of practical assistance to the stock breeder 
in his efforts to overcome many of his difficulties 
and losses. 

Animal Disemes .—I am sure that no one will 
question the need for extended research into the 
diseases of our farm animals or the necessity for 
protecting our live stock industry against epidemics 
which annually threaten it so seriously. In con¬ 
nexion with the latter I may refer to the outbreaks 
of foot-and-mouth disease in Great Britain, which 
have been almost continuous einoe 1919, and have 
been the cause of the loss of so many stock through 
slaughter. During the last nine years, 1919-1928, 
no fewer than 162,214 cattle, 114,679 sheep, 71,636 
pigs, and 256 goats have been slaughtered, and the 
compensation paid to farmers amounted to 
£5,314,000. This does not by any means cover 
the full value of pedigree stock, as only commercial 
prices are paid in compensation, nor does it include 
the administrative expenses incurred in stamping 
out each outbreak of this disease. Moreover, when 
whole herds of pedigree stock are slaughtered, it 
moans in many instances the destruction of the 
life work of breeders—work which can never be 
replaced—and for this loss no sum could ever 
compensate the breeders or the State. 

Here is a field of research which would justify 
the State in devoting large sums in order to employ 
the most skilled scientists obtainable to ascertain 
a means of prevention. When we consider the 
enormous cost to the nation and the constant 
danger of losing our best pedigree herds, as well 
as the possibility of losing our trade in pedigree 
stock with other countries, the justification for 
further and immediate research in this direction is 
apparent. 

Considerable loss to our agriculturists is caused 
by many other animal diseases regarding the pre¬ 
vention of which very little is known. The most 
important are tuberculosis, abortion, infertility or 
sterility. The first named not only causes loss 
through the death of animals but also is a constant 
source of danger to human beings through the 
consumption of milk from tubercular cows. The 
latter two diseases are widespread in many areas 
and affect seriously the production of stock. These 
are only a few of the many animal diseases into 
which research is required and for which adequate 
funds are urgently needed. 

Animal Breeding. —One of the greatest problems 
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which breeders have to face in the management of 
their studs, herds, and flocks, is the selection of 
sires. Both amateur breeders and old experienced 
breeders have the same difficulty, namely, how to 
select a prepotent sire. The only way in which 
breeders can determine this at present is by the 
offspring. This means a delay of two years in 
the case of beef cattle and from three to four 
years in the case of dairy cattle. If, at the end 
of that time, the sire proves unsuitable, the owner 
may have from two to four crops of calves inferior 
to their parents and, therefore, of no use in im¬ 
proving the herd, and such animals have to be 
sold at an unremunerative price. The owner suffers 
a considerable loss in time as well as money, and 
runs the risk of ruining Ills herd if he retains animals 
of this blood. 

Owners of small flocks or herds cannot afford to 
keep more than one high-priced sire, and therefore 
are handicapped much more than those who own 
large herds or flocks. The latter can afford to 
keep a number of sires on trial, mating each with 
only a few females until each sire is proved, instead 
of risking all the herd with one unproved sire, as 
has to be done in most cases by small breeders. 
In Scotland most of the herds of pedigree cattle 
are in the possession of tenant farmery, many of 
whom have only small farms. In Northern Ireland 
there are G82 pedigree herds, and the majority of 
the owners have farms less than fifty acres. These 
breeders could not afford to keep more than one 
sire or to pay a very high price for a pedigree sire. 
Money may enable the breeder to procure a high- 
class sire of a fashionable pedigree, but this is no 
guarantee that the sire will prove to be a good 
stud animal. Experience and judgment also assist 
the breeder in his selection, but even the most 
experienced breeders and keenest judges often pur¬ 
chase animals which turn out quite unsuitable as 
sires. 

Another problem is how to induce breeders of 
commercial stock and even breeders of pure-bred 
dairy stock to keep bulls until such time as the 
value of their progeny can be determined, and then 
to retain, so long as they will produce stock, those 
sires which are proved to be suitable. This ques¬ 
tion is of the greatest importance in dairy herds, 
where frequently the bull is dead when his daughters 
are proved to be good yielders of milk and butter- 
fat. Well-bred bulls should be retained until the 
daughters have demonstrated their sire’s true value, 
and, by the exclusive use of such pure-bred bulls, 
a real advance would be made in the breeding of 
dairy stock. 

Many pedigree herds and flocks have made names 
or high reputations simply as the result of having 
one prepotent sire, and when that sire died these 
herds for years afterwards lost their reputation for 
high-class stock. If the animal geneticists could 
show how to diagnose a prepotent sire or how to 
breed animals with this hereditary trait and make 
breeding more of a certainty and less of a gamble, 
it would encourage and give a stimulus to the 
breeding of high-class animals, which would reach 
touch further than any form of State subsidy given 
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directly to breeders of pedigree stock, and would 
be worth millions in money to stock breeders 
throughout the world. 

Conclusion. 

To sum up, I should like to emphasise* the 
supreme importance of the live stock side of our 
agricultural industry, the immense scope for de¬ 
velopment which exists, and the exceedingly rapid 
strides which can be made in its development by 
the application of our present knowledge along 
properly organised lines. We can do for stock in 
the relatively short period of ten to fifteen years 
what has been accomplished for crops from 1840 
to the present time. Unless we bestir ourselves 
and organise our efforts we shall find our home 
markets for stock and stock products in the hands 
of our competitors, who already, by purchasing 
the best of our pedigree sires, are placing on our 
markets products which are superior to the great 
bulk of our home-produced supplies. 

The pressing necessity at the moment is for im¬ 
provement in our commercial cattle—the great 
disparity between them and our pedigree stock is 
little short of tragic. The means towards this end 
are: (1) The increased use of pedigree sires, and 
in this direction the State can with great advantage 
to itself provide a powerful stimulus by the rapid 
extension of the premium scheme; (2) the elimina¬ 
tion of the scrub bull, which, to my mind, with 
human nature as it is, will only be accomplished 
in an effective manner by legislative means. 

It must not be forgotten, however, that as pro¬ 
gress is made in grading up our stock by breeding 
methods, it is imperative that there should be 
corresponding developments in our knowledge of 
nutrition, disease resistance and elimination, and 
in animal genetics. Research in these branches of 
agricultural science has in the past been starved. 
The funds devoted to such work are quite inade¬ 
quate when viewed in the light of the importance 
of the live stock industry, which in England and 
Wales alone is worth, approximately, £154,000,000 
per annum. 

In connexion with this work may I stress the 
necessity for such research to apply itself more 
directly than at prosent is the case to the solution 
of practical problems. I realise clearly the need 
for fundamental research, or, as it is now called, 
long-range research, but agricultural scientists 
should be, as the designation implies, essentially 
applied workers. In setting themselves some of 
the problems which 1 have sketched, they will 
meet with sufficient really fundamental problems 
to keep them employed for many years to come. 

Finally, I would reiterate the necessity for a 
comprehensive reorganisation of our methods of 
marketing stock and stock products. If it can be 
accomplished on a voluntary basis so much the 
better, but I am convinced that compulsory legisla¬ 
tion will eventually be necessary. Much valuable 
time will be saved by facing this position at once. 
There is a bright future for the live stock industry, 
but only if we are prepared to attack the problems 
which it presents in alive and organised manner. 
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The Synthesis of Cane Sugar, 

The End of a Chapter. 

By Dr. E. F. Armstrong, F.R.S. 


T HE synthesis of cane sugar in the laboratory 
has brought to triumphant completion a long 
chapter of endeavour on the part of the chemist. 
It has always been regarded as the crowning success 
to be won in the long series of victories achieved by 
the chemist in synthesising natural organic pro¬ 
ducts, which began with Wdhler’s first synthesis 
of urea a hundred years ago. It is of considerable 
interest, therefore, to indicate some of the stages of 
progress and the lessons which have been learned 
from them. A technical and, even more, a com¬ 
mercial synthesis of this product of the sugar cane 
and of the beet remains to be effected, but the 
possibility of doing this in competition with the 
plant is very remote. 

The origin of the sugar cane is obscure, but it is 
known that it has been cultivated in eastern 
tropical Asia from great antiquity and that it spread 
westwards and eastwards, reaching the new world 
early in the sixteenth century, and the West Indies 
in 1641. Markgraf in 1747 was the first to find 
sugar in the beet, thereby pointing the wav to the 
foundation of the beet sugar industry in Europe, 
which did not actually commence, however, until 
1801. 

Naturally, cane sugar early engaged the attention 
of the chemist, and the first experiments to deter¬ 
mine its empirical formula date from Lavoisier, 
though it was only definitely established by Liebig 
in 1831. Whilst the question of the constitutional 
formula of the sugars, and of cane sugar in 
particular, has persistently occupied the activities 
of many chemists, the chief progress made will 
always be associated with the name of the master, 
Emil Fischer, whose achievement in unravelling the 
complex stereochemical relationships of the iso¬ 
meric hexose sugars and in effecting their synthesis 
stands second to none other in the domain of 
organic chemistry. 

Sucrose was shown to be a compound of the two 
simple hexose sugars, glucose and fructose, com¬ 
bined together in such a manner that the product 
was highly susceptible to hydrolysis by the weakest 
acids, but very stable towards action by alkalis. As 
the investigation continued it became clear, partly 
owing to the work of Tollens, that gluoose and 
fructose, when in combination with other sub¬ 
stances, existed preferentially, if not entirely, not 
as aldehyde and ketone respectively, but behaved 
as if they had the structure of compounds contain¬ 
ing a carbon-oxygen ring. For a long time this 
ring was considered to consist of four carbons and 
oxygen, though it is true that the assumption was 
based mainly on the analogy with the acid lactones 
and was without any definite chemical evidenoe. 
The hypothesis gave a ready explanation of the 
existence of two isomeric series of glucose derivatives 
and of isomeric glucosides. 

The constitutional formula of cane sugar was 
formulated by Fischer and by Tollens on the basis 
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of a four carbon-oxygen ring structure for its 
components, and many attempts were made to 
effect its synthesis by combining them or their 
derivatives in synthesising natural products. In 
no case were these efforts—and they were numerous 
in the years 1890 to 1910—rewarded by success. 
A claim by Marchlewski in 1891 has never been 
accepted by sugar chemists, and even the possession 
of orystallme aoetoohloro derivatives of the sugars 
failed to give the much-sought-after cane sugar. 

The work of the St. Andrews sohool, started 
by Purdie, particularly of Irvine, in studying 
the methylated derivatives of the carbohydrates 
opened up a new field of investigation, out of which 
it was found that glucose reacted in other forms 
than the accepted stable ring, and afterwards that 
the supposed ring structure of glucose itself had to 
be challenged. The work during the next decade, 
after some disillusions, has evidenced further 
complexity in this already complicated field. 
Suffice it to say that it has been proved for eaoh of 
the sugars that it can react in more than one ring 
form according to circumstances, whilst the par¬ 
ticular ring form present in reference compounds 
has been studied. In this connexion the work of 
Haworth deserves the highest possible recognition. 

There was thus established an up-to-date formula 
for sucrose—differing very little, it is true, from 
that of Fischer and Tollens—which enabled once 
more hopes to be held out of effecting the so long 
sought synthesis. Hopes, but no certainty, for, 
as workers in the field of the sugars know well, 
the experimental difficulties are extreme, because, 
whilst the glucose element in sucrose is, in the 
stable so-oaUed a-modification, easy to make and to 
purify in the form of its compounds, the fructose 
element is, in the y-modification, which is unstable, 
difficult of isolation, even in its derivatives, and 
likely to change. The many efforts of a thoroughly 
systematic and scientific character to effect the 
synthesis of sucrose from the requisite derivatives 
of a-gluoose and y-fructose have met with no better 
success at the handB of Irvine and his school^ of 
Haworth and his co-workers, than attended tho$8 
of Fischer and Armstrong, Ryan and others, all of 
whom had the potential components of the elusive 
sucrose at their disposal. Complex mixtures, 
apparent isomerides of sucrose itself, always re¬ 
sulted. 

More success has now attended the efforts of our 
Swiss colleagues, Pictet and Vogel, who, working on 
much the same lines as their predecessors, sought to 
condense the tetra-acetate of a-glucose with the 
tetra-acetate of y-fructose in the presence of 
phosphoric anhydride. A complex mixture re* 
suited, from which a well-marked crystalline con* 
stituent was separated on solution in boiling alcohol 
and subsequent cooling. This product has proved 
to be identical with sucrose octacetate in melting- 
point and optical rotatory power. : 
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On hydrolysis, cautiously effected by means of 
sodium methylate, sucrose itself was obtained in 
measurable crystals. Naturally, in a matter of 
such importance, the identification of the synthetic 
sugar has to be very complete. Pictet and Vogel’s 
product had the correct optical rotatory power both 
before and after inversion ; the melting-points of 
the modifications, crystallised from ethyl alcohol 
and from methyl alcohol, were also the same as 
those of the natural product: sweetness and other 
properties were in accordance with expectation. 
There seems no room for any other course than a 
whole-hearted acceptance of the synthesis and the 
congratulation of Pictet and Vogel on their truiji 
great achievement. 

Much is to be learned from this chapter of 
chemical science—not the least being the value and 
necessity of manipulative skill of the highest order, 
involving an apprenticeship and a practical training 
of a rigour which is sometimes in danger of being 
overlooked to-day. Again, there can be no better 
example of the need of maintaining an open critical 
mind towards accepted conclusions and the advan¬ 
tage of reopening a question, in spite of apparent 
finality, when new view-points arise. 

Writers of detective fiction have taught us that 
the end of a ohapter is by no means the least excit¬ 
ing portion, and this is obviously true of the sucrose 
ohapter. If its structure has now been established 
and confirmed by synthesis, more than ever is it 
necessary for the organic chemist to look inside the 


molecule so as to explain, for example, its behaviour 
on acid hydrolysis and the readiness with which the 
hexose molecule can assume different forms. The 
original formula of glucose, as an aldehyde, postu¬ 
lated a very active substance ; perhaps we shall 
learn how and why this may react in many, differ¬ 
ent modifications according to circumstances, thus 
providing a clue to reactions in the plant and in the 
animal. 

The physicists proceed apace with a knowledge 
of the structure of the atom ; in the domain of 
contact catalysis, much has been done to gain an 
explanation of the nature of absorption at the 
surface of a catalyst, and an understanding is being 
sought of how a catalyst works,—whether, for 
example, an impact of energy proceeds from one 
point in an organic molecule, at which it is received, 
along a carbon chain to another point at which the 
actual chemical change ocours. 

It may well be that the study of the subtle 
changes in internal structure in the sugar group, 
where a unique aeries of highly specific catalysts is 
available, will be highly fruitful, and it is with this 
hope that we confidently await the beginningx»f the 
new chapter. The one we close is full of fame—a 
long list of honoured men of science of all nations, 
of which but a few have been mentioned, have each 
in their turn contributed to a problem which has all 
too long baffled solution. There can be no more 
appropriate celebration of the centenary of the first 
orgamc synthesis. 


The Artificial Silk Industry. 


y\MONG the new industries of the present cen- 
A tury, there are few which have developed 
so rapidly as the artificial silk industry. In a 
“ Survey of Textile Industries ” 1 recently issued, 
much interesting information is given about this 
now important industry. It is pointed out that 
scientific research and experiment have played an 
essential part in its development. Production on 
a Commercial scale dates back to 1896, when a few 
hundred tons were produced in France by the 
nitro-cellulose or * Chardonnet * process, though 
since then the viscose, acetate, and cuprammonium 
processes have been perfected. Of these, the 
viscose is now the most general, and is estimated 
to*account for at least 80 per cent of world pro¬ 
duction. Each of the methods differs to some 
extent in regard to the raw materials used, and also 
in the chemical treatment employed. Their re¬ 
spective products vary from each other in regard 
tp strength, fineness, lustte, permeability to 
moisture, eto. In all, however, the essential 
feature of their manufacture consists of a succession 
of chemical processes applied to cellulose, derived 
generally from wood or cotton. In the visoose 
method, for example, sulphite wood pulp, obtained 
from pine or spruce logs, forms the raw material. 
Thp cellulose is first converted into a viscous pulp, 
which is then squeezed through small nozzles and 
■ 3 . 


Slimy of Textile Induatrl#*— 
Artificial SUk: betas Part S erf a Sumy of Industrie*, 
(loedon: Stationery OOoe, l«S.) 8#. <W. net. 
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emerges in the form of continuous filaments, 
which after further chemical treatment can be 
converted into yam by a ‘ doubling process.' 
More recently, it has been found possible to 
produce short lengths known as ‘ staple-fibre/ 
which can be spun like cotton or wool. 

In the Committee’s report it is shown that, from 
a commercial point of view, artificial silk has 
certain important advantages over cotton, wool, 
or natural silk. Its price is not affected by 
fluctuations in supply due to unfavourable weather 
or the ravages of insect pests. Its raw material 
(timber) is abundant, and output can be expanded 
(with the proviso that steps may have to be taken 
eventually to safeguard future timber supplies) to 
almost any extent by the erection of the necessary 
factories. Its price is mainly dependent on the 
cost of manufacturing processes, and these are 
more amenable to human control than are the 
direct products of Nature. Nor is its production 
neoessarily confined to nations possessing a par¬ 
ticular type of climate or other natural resources. 
The industry has, in fact, been developed mainly 
in industrial countries which, besides being favour¬ 
ably situated for obtaining raw material, possess 
a well-developed chemical industry and a supply 
of trained chemists and other skilled employees. 

As is well known, there has been a remarkable 
expansion of the industry since the War. At 
fiifct, the new fibre suffered from certain defects, 
suoh as inflammability and liability to damage by 
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moisture, but since the War these defects have 
been overcome and the product has been made 
more attractive. Changes in fashion and the 
increasing demand for elegance in wearing apparel 
have greatly extended the market. At the same 
time, the price of natural fibres, such as wool and 
cotton, had soared to unprecedented heights, 
while the price of artificial silk was falling sub¬ 
stantially and seemed less likely to fluctuate. 
Economic conditions were thus favourable to a 
rapid expansion in its production. 

Artificial silk differs from other textile fibres in 
being a continuous smooth filament without scales 
or protruding hairs. Though not so strong as 
cotton or so elastic as wool, it has the advantages 
of softness and peculiar dyeing properties. It can 
be used alone or in combination with other textile 
materials for the production of a large variety of 
manufactured articles. By utilising artificial silk, 
the older textile industries have been enabled to 
produce new kinds of fabrics as well as novel 
designs and original forms of ornamentation. 


[Octobbb 13. 1323 

Though the industry originated in France, 
leadership had passed to Germany and Great 
Britain by 1913. In 1922 the United States 
took the first place in regard to the volume of 
production, while more recently a notable feature 
has been the rapid rise of Italy to seoond place. 

In Britain, Germany, the United States, and 
Italy there has been a marked tendency towards 
increasing the scale of production, as it has been 
found that the large firm can introduce important 
economies of production. A movement towards 
international syndication has also become notice¬ 
able, and this would appear to have been due in 
the main to a desire to improve marketing facilities. 
There has been a rapid growth of important and 
intricate international agreements among producing 
firms, and in this movement British interests have 
taken a leading part. In 1927 the three largest 
firms in Britain, Germany, and Italy entered into 
agreements with each other, and it is said that this 
combination controls more than 70 per cent of the 
world’s production of artificial silk. 


Obituary. 


Sir Horace Darwin, K.B.E., F.R.S. 

QIR HORACE DARWIN, whose death on Sept. 
O 22 is widely regretted, was born in 1851, the 
fifth son of Charles Darwin and the third of the 
group of brothers to become a fellow of the Royal 
Society. He was educated at Trinity College, Cam¬ 
bridge, taking his degree as a Senior Optime in 1874. 
Immediately afterwards he entered the works of 
Messrs. Easton and Anderson and went through 
the ordinary apprenticeship course in the shops. 
While there he designed and built his first instru¬ 
ment, a klinostat, for demonstrating responses of 
a plant to the stimulus of gravitation. At the end 
of his apprenticeship he returned to Cambridge, 
and shortly afterwards joined Dew Smith, who 
was engaged in designing and making instruments 
for physiological investigations. 

Michael Foster had recently come to Cambridge, 
at first as Trinity prselector in physiology, later 
as professor, and found that for nearly all the 
apparatus lie required, only German instruments 
were available. Darwin and Dew Smith became 
partners and started the organisation which at a 
later date grew into the Cambridge Scientific 
Instrument Company. During this period, along 
with his brother George, he designed a bifilar seismo¬ 
graph which was set up in a basement room at the 
Cavendish Laboratory. The rocking microtome, 
developed from an idea of W. H. Caldwell, was one 
of the instruments designed during the partnership 
whioh has proved of very great value to biologists. 

At first the apparatus dealt with was mainly 
that needed in a biological laboratory, but before 
long the range was extended. Callendar’s work 
on the platinum thermometer (1883 -95) directed 
attention to the electrical method of measuring 
temperature; the need for resistance boxes 
designed for thermometry was further emphasised 
by Griffith s experiments on the mechanical 
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equivalent of heat (1893), and electrical instruments 
of various kinds were taken in hand. After ten 
years the partnership came to an end. Dew Smith 
retired, and in 1895 the Cambridge Scientific 
Instrument Company was constituted. Darwin 
was chairman and the chief shareholder. 

It was soon recognised that we had at Cambridge 
a firm of instrument makers the work of which 
would bear comparison with any in the world, 
while the head of the firm was a man with a genius 
for design and a knowledge of mechanics which 
enabled him to express his design in the simplest 
form consistent with the purpose for which the 
instrument was intended. In 1903 the value of 
his work was reoognised by his election as a 
fellow of the Royal Society. 

In 1909, at the suggestion of Lord Haldane, 
Mr. Asquith appointed the Advisory Committee 
for Aeronautics “ for the superintendence of the 
investigations at the National Physical Laboratory 
and for general advice on the scientific problems 
arising in connexion with the work of the Ad¬ 
miralty and War Office in Aerial Construction and 
Navigation.” Darwin became a member, and threw 
himself into the work with his usual energy and 
devotion. It was clear that measurements both 
on the full scale and in the wind tunnels at the 
laboratory were needed; for these instruments 
were required, and the Committee turned to him 
for suggestions and advice. Methods for measuring 
the stresses in the structure of an airship and the 
strength of the fabric interested him ; the vagaries 
of the compass soon attracted the attention of 
the Committee, and with some of these he dealt 
in notes submitted to his colleagues. At a later 
date he watched with keen appreciation the work 
of Keith Lucas on the compass, and realised the 
importance of a * turn indicator,’ a device to assist 
the pilot in maintaining a straight course. His 
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own instrument for this purpose proved of value 
in a critical time. 

During the War Darwin was an active member 
of various committees, and in 1017 became chairman 
of the Air Inventions Committee. His height finder, 
for determining the height and position of an object 
in the air, developed as it was by A. V. Hill and 
his associates, was perhaps the most important of 
the devices for which he was personally responsible, 
but his advice and help were sought continually 
by many workers. 

Darwin’s own views as to instrument design are 
expressed in his Wilbur Wright Lecture delivered 
in 1913, or more fully in the article which he 
contributed with his colleague, Mr. C. C. Mason, 
to the “ Dictionary of Applied Physics ” (vol. 3, 
Instruments, the Design of Scientific). Maxwell in 
1876 and Kelvin on many occasions had laid stress 
on the importance of geometric design ; he quotes 
with approval Maxwell’s statement (“ Handbook 
to Loan Collection of Instruments,” 3876) : 41 When 
an instrument is intended to stand in a definite 
position on a fixed base, it must have six bearings 
so arranged that if one of the bearings were 
removed the direction in which the corresponding 
oint of the instrument would be left free to move 
y the other bearings must be as nearly as possible 
normal to the tangent plane at the bearing.” He 
then shows by examples the advantages of adopting 
a geometric design, though he is careful to point out 
that there are cases when it is best to disregard 
the principle entirely. As to the qualifications of 
the designer : he is to be “ a mechanical engineer 
with much scientific knowledge, well acquainted 
with the methods of manufacture available, and 
in order to avoid unnecessary cost the instrument 
should not require great skill to make.” 

Those who knew him and his work will agree 
that Darwin filled the bill far more completely 
than any of his contemporaries. His father’s letter 
congratulating him on having passed his previous 
examination, quoted in the Times , applies in full 
measure to him. Discussing what makes man a 
discoverer of undiscovered things, Charles Darwin 
wrote: “The art consists in habitually searching 
for the cause and meaning of everything which 
occurs. This implies sharp observance and requires 
as much knowledge as possible of the subject 
investigated.” 

It was Darwin’s habit to study from all sides 
the purpose for which he was asked to design an 
instrument, to acquaint himself by careful observa¬ 
tion with the details of the experiment or measure¬ 
ment to be carried out, and then when thoroughly 
saturated with the problem, to evolve, sometimes 
with extraordinary rapidity, a piece of apparatus 
suited for the work. His interest extended to all 
the instruments made by his Company, though 
in a varying degree. Among those which find a 
place in the booklet describing special instruments 
for which he was more directly responsible, are a 
cathetometer made twenty-five years since for the 
National Physical Laboratory—a similar instru¬ 
ment is now being constructed for Japan—a 
^ptotroheliograph designed fpr the Solar Physics 
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Observatory at Kodaikanal, a camera for taking 
star photographs—the result of a suggestion made 
by Prof. Turner—and various forms of comparator, 
specially those built for the Indian Geodetic 
Survey, in which were embodied a number of 
suggestions due to Sir David Gill. Some of his 
aeronautical instruments have already been men¬ 
tioned. Experiments to determine the value of g 
always attracted him ; the half-second pendulums 
made at Cambridge are well known, and the last 
piece of apparatus he was able to design himself 
was a vacuum box for Sir Gerald Lenox-Conyngham, 
in which to swing the pendulums for a projected 
survey. The drawings for this are in pencil on 
squared paper and are dated August 1925. 

The changes which have taken place during the 
last fifty years in British instruments are far- 
reaching, and throughout the industry Darwin’s 
influence was felt; ho was a leader in the advance, 
the guide who pointed out the direction in which 
improvement was to be found, the friend who never 
grudged the help he was able to give. 

This is not the place to write in detail of Darwin’s 
other activities. He was a member of the Cam¬ 
bridge Town Council for some years, Mayor in 
1896-97, and in 1919 he was appointed one of the 
Royal Commission to inquire into the Universities 
of Oxford and Cambridge. He married in 1880 the 
Hon. Emma Farrer, and leaves two daughters ; his 
only son was killed in the War. R. T. G. 


The oldest seismologist in Italy, or indeed in the 
world, Prof. Giulio Crablovitz, died on Sept. 19‘ 
He was born at Trieste in 1846. Though without 
academic training, his fitness for geophysical studies 
was recognised by his appointment in 1885 as 
director of the geodynamic observatory of Casa- 
micciola, founded as the result of the disastrous 
Iscbian earthquakes of 1881 and 1883. At this 
observatory he remained for more than forty 
years, until its suppression in 1926, furnishing it 
entirely with instruments of his own design., his 
horizontal pendulums, and his well-known geo¬ 
dynamic levels. He was also a member of the 
government commission which planned the geo¬ 
dynamic branch of the central meteorological office, 
and was one of the founders of the Italian Soismo- 
logical Society. C. D. 


We regret to announce the following deaths: 

Prof. Panagie Cawadias, a distinguished archaeo¬ 
logist of Athens, who was an honorary member of 
the Section of the History of Medicine of the Royal 
Society of Medicine, on July 21, aged eighty years. 

Dr. S. F. Clarke, professor emeritus of natural 
history at Williams College, known for work on the 
hydroids of the American coast and on the embryo¬ 
logy of the alligator, on Aug, 1, aged seventy-seven 
years. 

Dr. P, E. Goddard, curator in anthropology in 
the American Museum of Natural History, who was 
known for his studies on the linguistics of the Apache 
Indians, on July 12, aged fifty-eight years, 

,,Dr. C. L. Wilbur, Chief Statistician of the Division 
of Vital Statistics of the U.S. Bureau of Census from 
1906 until 1914, on Aug. 9, aged sixty-three years. 
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News and Views. 


The Bishop of Birmingham’s paper at the Church 
Congress on “ The Uniformity of Nature and the 
Freedom of Man” was an utterance of great interest 
to students of science. Dr. Bames did not claim to 
provide any final solution of the problems which sur¬ 
round this subject; but, what is perhaps an equivalent 
servioe, he indicated where the real problems lie. He 
said that we are confronted with two which are “ un¬ 
solved and at present insoluble.” In the first place, 
we cannot understand how mental processes can 
affect physical events ; and, in the second place, 
“ assuming that mind has an influence in the physical 
world, wo cannot explain why the laws of that world 
appear to form a closed system.” Dr. Barnes did not 
consider the first difficulty solved by the assumption 
that “ there is associated with mind some ‘ vital 
force,* '* since it has not yet been possible to point to 
any definite process in which such vital force discloses 
its activity. Nor, as a solution of the second diffi¬ 
culty, would he accept the idea that the will may 
exercise a sort of directive power without interfering 
with the principle of the conservation of energy, since 
all such contentions fail to satisfy the mathematical 
physicist. 

Db. Babnks reminded his hearers that the twentieth 
century, like the seventeenth, has opened with a re¬ 
markable series of scientific discoveries. In the seven¬ 
teenth century the result of these discoveries was the 
rise of new philosophic systems, notably that of 
Descartes, which “in a popular and debased form 
held its own until the nineteenth century.” It is an 
obvious reflection that whereas in our own century 
the corresponding new scientific discoveries (notably 
those in the sphere of physical science) have taken 
plaoe, we still await the genius who will embody them 
in a new philosophic system. The nineteenth-century 
naturalism is for practical p*iq>oses a form of Car- 
tesianism, and no longer tenable. Will the new 
philosophy, when it comes, provide an adequate solu¬ 
tion of the body-mind problem ? Though he nowhere 
definitely says so, we conceive this to be the hope of 
Dr. Bames. For the present he will not contribute 
to confusion of thought by adding to the number of 
expedients whereby many have sought to escape from 
the existing impasse. As he puts it: ‘‘ I do not pre¬ 
tend to be able to explain the relation of mind and 
body, and I confess that none of the many theories 
which have been put forward are free from objection. 
But it seems to me that the physioal and psychical 
worlds are in truth only different aspects of a single 
unity.” And if these last words do offer a solution, 
it is one that is perhaps foreshadowed by the new 
physioal theories. As Einstein has made us aware 
that space and time are artificial constructions by 
which the human mind breaks up a single unity, so 
it may be that the body-mind dualism is an artificial 
construction. Dr. Bames, with his customary oandour, 
admits that “ it is difficult to realise in what way the 
physical side of the unity can belong to a mechanistio 
system, oomplete in itself, while the psychical side is 
not so limited.” Yet is it certain that the physical 
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side is as completely mechanistio as it seems T Trtff. 
Eddington has said, apropos of the new quantum 
mechanics, that ” whatever view we may take, of free¬ 
will on philosophical grounds, we cannot appeal to 
physios against it.” 

We are inclined to wish that Dr. Bames could have 
found space to deal with the psycho-physical problem 
from the side of physiology as well as from the side of 
physics (though the latter of course is his own proper 
province). To many it appears that the researches 
of neurologists like Sir Charles Sherrington and Dr. 
Henry Head have shed much fight on the function of 
consciousness, and the nature of spontaneity. The 
thinking public, however, will register another addi¬ 
tion to the debt of gratitude which it already owes to 
a bishop whose candour is as notable-as his learning. 

In December lost, a few hours after one of the 
Christmas lectures to juveniles had been given at the 
Royal Institution, there was a series of alarming 
explosions in an electric main outside the building. 
Windows of the Institution were broken and the base¬ 
ment was filled with poisonous gas ; and it is easy tQ 
understand that had the explosions occurred while a 
lecture was being given deplorable consequences and 
loss of life might have followed. Though the cause 
of the accident was outside the Institution, yet the 
managers were forced by it to give serious attention 
to conditions of safety and possibilities of escape from 
the building in case of fire or panic. A report was 
therefore obtained from the architect, and the result 
is the definite conclusion that the lecture theatre is 
not fire-proof, that there are not sufficient direct exits 
to the street, and that the gallery may almost be a 
death-trap. The fact that there has been no accident 
or loss of life in the theatre during the existence of 
the Institution does not absolve the managers from 
responsibility for the future now that they have the 
possibilities of danger so clearly shown by the archi¬ 
tect. It was on this account that a special meeting 
of members was summoned for Monday last, for the 
particular purpose of empowering the managers to 
prepare plans for any essential alterations to the 
structure in order to bring it within modem build¬ 
ing regulations as to safety without destroying the 
historic character of any part of the Institution. The 
meeting approved of the managers’ action and em¬ 
powered them to proceed with the preparation of 
the necessary plans for submission to a further meeting 
of members in November. . 

It is estimated that a sum of something like 
£76,000 would be required to remove all objections 
that can be raised against the safety of the lecture 
theatre while preserving its present. character, to 
provide easy and sufficient exits, to construct certain 
new rooms and corridors, and generally to enable 
the building to satisfy existing regulations for public 
buildings in which audiences assemble or work is 
carried on. Should the members of the Institution 
decide, as eventually they must have to do, that the 
theatre and certain other parts of the building should 
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be reconstructed, there ought not to be much diffi¬ 
culty in securing the amount required for the purpose. 
The Royal Institution has a world-wide reputation, 
not only for brilliant research, but also for its work 
for the extension of interest in progressive knowledge 
by means of the Friday evening discourses and other 
stimulating lectures. In its laboratories the great 
electrical industries were created by Davy and Fara¬ 
day, and it is scarcely too much to say that most 
British leaders of science in the past century or so 
have been associated with the Institution in one way 
or another. If it is reported, therefore, that for safety’s 
soke alone a large part of the Institution must be 
reconstructed* then it is the duty of the members and 
the managers to see that this work is put in hand, and 
it is hoped that they will be relieved at an early date 
of any anxiety as to the provision of the necessary 
sum to carry out the work in full sympathy with the 
wonderful historic past of the Institution and with 
the desire to ensure its continuance in perfect safety. 

At the northern end of St. Martin’s Street, Leicester 
Square, in neighbourly proximity to the offices of this 
journal, a building of architectural distinction and 
pride of frontage has been in course of erection for 
many months past. Destined as it was to be the 
habitation of a new public library for the City of 
Westminster, it offered ample compensation for one 
formerly in St. Martin’s Lane, long since transferred 
elsewhere in order to meet local exigencies. On 
Monday last the Dean of Westminster performed the 
opening ceremony on behalf of the Mayor of West¬ 
minster and the chairman and members of the 
Public Libraries Committee. A large company was 
present. Special interest attaches to the occasion, 
for on the site of the new library Btood the historic 
dwelling-house of Sir Isaac Newton, oocupied by him 
from 1710 down to 1725, when ill-health necessitated 
removal to Kensington, where he died two years later. 
In course of time, and during the residence of Dr. 
Charles Burney, the house became known as Newton 
House, and was the rendezvous of a musical, literary, 
and artistic coterie, which included Garrick, Sir 
Joshua Reynolds, and Dr. Johnson. Adjoining on 
the site, and also demolished, was the Orange Street 
Congregational Chapel, erected original]y in 1685 for 
Huguenot refugees. An inscription on the facade of 
the new building gives Newton’s period of living at 
his house as 1710-1727. Presumably the latter date 
should have been cut 1725, for Brewster tells us that 
the philosopher left St. Martin's Street early in that 
year for Kensington, and certainly he did not return. 
The Dean of Westminster, speaking on books and 
knowledge, referred to the great gift conferred on the 
population of that part of the municipality by the 
provision of the library. The historical associations 
garlanded around the spot should themselves serve 
as a mental stimulant. 

The Pereira Medal, awarded annually by the 
Pharmaceutical Society of Great Britain, was pre- 
septed on Oot. 3 to Mr. Hubert A. Turner, who was 
the first candidate in England to pass the new Ph.C. 

held early this year. Jonathan Pereira 
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was a physician who, in 1843, became the first pro¬ 
fessor of materia medica in the Society’s School of 
Pharmacy. He was a brilliant lecturer and research 
worker and well known as an authority on his subject. 
After his death in 1853 a fund was raised by sub¬ 
scription with which a prize was established in the 
form of a medal called the Pereira Medal/ This 
was to be awarded annually by the Council of the 
Pharmaceutical Society to the candidate who should 
succeed at a competitive examination in the subject 
of materia medica. All candidates must have qualified 
as pharmaceutical chemists since the last examina¬ 
tion for the Medal took place. The Medal had been 
awarded each year Bince 1861, and is regarded as 
the 1 blue ribbon 1 of pharmacy. 

At the opening of the new session at the Phar¬ 
maceutical Society of Great Britain on Oct. 3, Mr. 
R. R, Bennett delivered the inaugural address, taking 
as his subject “ Pharmacy as a Career.” He pointed 
out that education is not simply the acquirement of 
items of knowledge but the training and development 
of the student’s faculties : study should be systematic 
and regular, when a subject can be mastered in what 
may seem an incredibly short time. It is of great 
advantage to make notes or an abstract of what is, 
read, since the mere fact of writing impresses the data 
on the memory and leads to their arrangement in 
proper sequence. Reading should be methodical and 
critical : a little, well digested, is better than too 
much, which may destroy originality and independent 
thought. The amount of work should be measured 
by the degree of concentration applied and not by the 
actual time spent on it, and all work is much easier 
and more quickly mastered if the student is interested 
in his subject. For success in pharmacy, as in other 
professions, interest in the subject chosen for a career 
and hard work are the essential foundations ; and 
it is achieved by competence, capability, and indi¬ 
viduality. The law imposes a certain minimum effi¬ 
ciency as represented by tho qualifying examination ; 
but no pharmacist should be content with this. He 
should keep abreast of recent pharmaceutical research 
and literature as well as the trends of modern medicine. 
At the same time he should keep in touch with his 
professional brethren in order to maintain broad 
views. It should be the concern of every student to 
make himself as efficient as possible, so as to enhance 
the reputation of his profession, and to refrain from 
any action which might act deleteriously upon it. 
If possible the student should undertake some post¬ 
graduate research in pharmacognosy, chemistry, or 
pharmacology, facilities for which are provided in 
the Society’s laboratories, and all students should 
make the fullest use of the opportunities they can 
enjoy at the Society’s School of Pharmacy, 

The Electrical Association for Women, of which 
Mrs. Wilfred Ashley is president, is undertaking a use¬ 
ful campaign to bring to the notice of architects, 
electrical authorities* and builders, the importance of 
suitably wiring new houses for electric light and power. 
A preliminary survey of the new houses that are being 
built shows that building authorities are not making 
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adequate provision for electric supply, and that the 
electric * outlets * installed are often in unsuitable 
positions. It is not advisable, for example, to have 
an outlet in the centre of a wall space which would 
otherwise be possible for furniture. In a leaflet the 
Association given the plan of the standard house re¬ 
commended by the Ministry of Health, and suggests 
suitable positions for the outlets in the various rooms. 
A large amount of labour-saving can be effected when 
an adequate electric service is available. In the living 
rooms outlets should be provided for a vacuum cleaner 
as well as for the fire, fan, and kettle. There should 
also bo outlets in the bathroom for water boater, 
towel rail, and fire. The outlets in the kitchen should 
he waist-high and sunk in the wall. The Association 
is doing good work by pointing out some of the 
methods of lessoning the drudgery of household 
work. 

In Electrical Communication for July, Mr. Hollo 
Appleyard giveH an interesting sketch of the life and 
work of Georg Simon Ohm. Beyond the fact that 
he was the discoverer of Ohm's law, it is safe to say 
that he is practically unknown. He belonged to a 
German burgher family well known as locksmiths. 
In 1805, at the age of sixteen years, he entered the 
University of Erlangen. Lack of means caused his 
university career to bo interrupted, but ho graduated 
in philosophy in 1811. In 1813, Erlangen was the 
storm centre of the struggle against Napoleon, no 
less than 33,000 troojw being billeted on the 8000 
inhabitants. In 3817, through the influence of King 
Friedrich Wilhelm III., he was appointed a lecturer 
on mathematics and physics at Cologne. As a 
teacher he was inspiring and his zeal never flagged, 
but it was arduous work to get his discoveries recog¬ 
nised in the German universities. At this period 
Hegel’s philosophy was at its zenith of popularity. 
As Hartmann said, it is more attractive to prove the 
laws of Nature by 4 sovereign ’ speculation than to 
perforin the tedious and irksome tasks of observing 
and testing experimentally. The triumph of Ohm 
did not come until 1841, when the Council of the 
Royal Society of London awarded him the Copley 
medal for his researches into the laws of electric 
currents. The results of these researches were pub¬ 
lished in his book, “ Die galvaniselle Kette,” and in 
Poggendorff# Annalen. The Royal Society stated 
that Ohm had established for the first time the laws 
of the electric circuit. Physicists in England found 
Ohm’s law of the greatest value in their experimental 
work. Had the law been known earlier the industry 
of experimenters would probably have led to rapid 
developments in electrical applications. In 1833 
Ohm obtained a professorship at the Polytechnic 
School ftt Nuremberg, and in 1849' ho was appointed 
professor of physics at Munich. He died in 1854. 
Outside the College gates lie was little known, but the 
good Beed he sowed has grown and flourished luxuri¬ 
antly. 

The Leicester Literary and Philosophical Society 
performs a good work in arranging a winter series of 
discourses by eminent lecturers, “ to enable members 
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to keep in touch with modem thought and discovery 
in as many spheres as possible, and to afford them an 
opportunity of forming a personal impression of 
famous men.” The Transaction* of the Society for 
1927-28 oontain short contributions on “ Qhinese 
Life and Thought,” on the petrology of the Swanimote 
Rock, and on the flora of Rutland. The more in¬ 
timate work of the Society is carried on by a severe 
splitting up of its activities into ten sections, each 
dealing with a particular branch of knowledge, after 
the manner of the British Association. While sub¬ 
division of this kind is necessary on account of the 
enormous membership of the latter body, it seems 
doubtful if much is to be gained by so great specialisa¬ 
tion in a local society. In view of the tendency of 
scientific workers to pursue self-contained specialties, 
there is much to be said for l'ctaining in local societies 
the broad policy of common meetings, where each 
interest gathers information from every other interest 
and keeps in touch with activities all along the front 
of scientific progress. 

The wide scope of the exploration work undertaken 
or assisted by the National Geographic Society of 
Washington was indicated in a paper which Col. 
E. Lester Jones read to the recent International 
Geographical Congress at Cambridge. The Society 
is )>est known for its National Geographic Magazine, 
a monthly publication which specialises in superb 
photographic illustrations that are generally of 
geographical interest. In addition, there are given 
every month a number of excellently produced colour 
plates which add much to its value. This magazine 
has an extraordinarily wide circulation, and has been 
of great value in schools and in popular education 
generally. The Society has no endowments or govern¬ 
ment subsidy, but from the income derived from its 
journal has been able to devote large sums to geo¬ 
graphical exploration as well as to award from time 
to time the Hubbard gold medal. Among recent 
efforts of the Society have been help given to the late 
Admiral R. E. Peary, to Com. R. E. Byrd, including 
a sum towards his present Antarctic expedition, to 
many expeditions to Alaska and to the West . Indies, 
especially in regard to the study of volcanology and 
seismology. Some of these researches have been 
published in special volumes. It is a matter for 
congratulation that the profits derived from the sale 
of a popular magazine, in itself of educational value, 
are put to such useful purposes. 

A bust of Michael Faraday will be unveiled at the 
Central Public Library, Walworth Road, S.E., by 
Lieut.-Colonel Kenelm Edgcumbe, president of the 
Institution of Electrical Engineers, on Wednesday, 
Oct. 17, at 4 f.m. 

At the invitation of the Egyptian Government, 
Sir Jagadis Bose paid an official visit to Egypt on 
Sept. 12-19. He lectun*ed and gave demonstrations 
of his recent investigations, which are regarded as 
having an important bearing on the sciences of agri¬ 
culture and medicine. The Egyptian Government 
proposes to send some of the post-graduate students 
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of the University to the Bose Institute, Calcutta, for 
special training. 

Mr. Leslie Hounbbield delivered his presidential 
address on “ The Integrity of the Technical Man ” 
before the Institution of Automobile Engineers on 
Oct. 2. The Graduates Prize of the Institution for the 
session 1927-28 has been awarded jointly to Mr. F. 
Gaye of the Derby Branch, for bis paper on “ Notes 
on Automobile Gears,” and to Mr. C. I. Kelly of the 
London Branch, for his paper on “Petrol Engine 
Lubricants and Lubrication.” 

Applications are invited for the following ay>- 
pointments, on or before the dates mentioned :—A 
superintendent of the Zoological Gardens, Clifton, 
Bristol—Appointments Committee, Zoological Gar¬ 
dens, Clifton* Bristol (Oct. 14). An inspector of 
materials in the Aeronautical inspection Directorate 
of the Air Ministry—The Secretary, Air Ministry (S.l), 
Ad astral House, Kingsway, W.C.2 (Oct. 22). A 
physician for mental diseases and lecturer on psycho¬ 
logical medicine at St. Thomas's Hospital—The Secre¬ 
tary, St* Thomas’s Hospital, London, S.E.l (Oct. 25). 
A resident assistant pathologist in the pathological 
department of the Royal Free Hospital and London 


(R.F.H.) School of Medicine for Women—The Secre¬ 
tary, Royal Free Hospital, London, W.C.l, or the 
Warden and Secretary, London (R.F.H.) School of 
Medioine for Women, London, W.C.l (Oct. 26). A 
senior lecturer in physics in the Durham Division of 
the University of Durham—The Head of the Depart¬ 
ment of Science, University of Durham, South Road, 
Durham (Oct. 27). A junior lecturer in electrical 
engineering in the University of the Witwatersrand, 
Johannesburg—The Secretary to the High Commis¬ 
sioner for South Africa, Trafalgar Square, W.C.2 
(Nov. 1). A principal of the University College of 
South Wales and Mon mouth shire—The Registrar, 
University College of South Wales and Monmouth¬ 
shire, Cardiff (Jan. 1). A woman lecturer in geography 
at 8t. Peter’s Training College, Peterborough—The 
Principal, St. Peter’s Training College, Peterborough, 
A physicist with electrical experience, under the 
directorate of Radiological Research of the Research 
Department, Woolwich-—The Chief Superintendent, 
Research Department, W oolw ich, S. E. 18. An assist - 
ant lecturer in mathematics, and demonstrator in 
physios or mechanics, at Faraday House Electrical 
Engineering College.—Dr. A. Russell, Faraday House, 
Southampton Row, W.C.l. 


Our Astronomical Column. 


September Fireballs.— As is usual at this period 
of the year, fireballs have been abundant. On Sept. 
14, 8 h 45 m , G.M.T., a large meteor appeared in the 
north-west sky as seen from Kinsale, on the south coast 
of Ireland. It emitted a bluish-wliite light and lit up 
the sky as it fell rapidly from the direction of Perseus. 

On Sept. 15, at about midnight, a splendid fireball 
was observed from Co. Cork. It moved slowly from 
north - west to south - west, and displayed gorgeous 
colours. It was directed from a radiant on the north¬ 
west horizon at 239° + 20° and pursued a long flight. 

On Sept. 21, ll h 10 m , G.M.T., a fireball brighter 
than Venus fell from 39 j° + 25° to 42° + 6° in 4 seconds 
as seen from Shore Ends, Essex. 

On Sept* 30, 7 h 40 m , a magnificent meteor was 
viewed from many places in the north of England. It 
traversed a long path, south-west to north-east, from 
over the River Solway to far out into the North Sea, 
and was directed from a radiant at 251° - 20° or 
237° - 2° in Scorpio or Serpens. The height of the 
nearly horizontal flight was about 57 miles. 

•Einstein and Relativity. —R. D. Carmichael 
contributes a paper to Scientia for September, in which 
he dwells on the aesthetic side of Einstein’s theory of 
relativity. He points out that this theory was in 
the main deduced from the central idea of expressing 
the laws of Nature in such a form with respect to the 
four-dimensional continuum that there should be no 
change in the form on passing from one system of 
reference to another. To do this was an effort of pure 
thought, and the form of the laws resulting from this 
effort of thought led to the postulation of the three 
well-known astronomical tests of the new theory, 
namely, shift of perihelion, bending of light by gravi¬ 
tation, and shift of spectral lines in a gravitational 
field. The conclusion is drawn that M there is a deeply- 
founded solidarity between the laws of human thought 
and the laws of external nature.” 

A ‘ dialogue 1 on the same subject has been pub¬ 
lished by A. M. Robertson of San Francisco. It 

No. 3076, Vol. 1221 


charges Einstein with faking bin result for the deflec¬ 
tion of light at the sun’s limb, 1-75", from an article 
published by Soldner about a century earlier. Soldner 
adopted the corpuscular theory of light and the 
Newtonian law of gravitation. Through some slips 
he got a result twice the sizo that this law really gives, 
and agreeing with Einstein’s shift. But the calculation 
is such a simple one, and has been verified so often, 
that there is no question of Soldner being in error ; 
the charge against Einstein is therefore invalid. 

Minor Planets.— The present year promises to bo 
a record one for the discovery of minor planets. The 
number in the first two-thirds of the year is well over 
a hundred. 

The planet 1071, now named Brita, givos a good 
illustration of the amount of labour that is involved 
in searching thousands of observations before it can 
be decided whether an object is really new. 1071 was 
discovered in 1924, but was not numbered then, the 
observations being insufficient : last December Herr 
Reinmuth, in searching for 553 Kundry, found another 
planet, which was provisionally lettered 1927 YB. 
Mr, B. Asplind calculated a circular orbit for YB, 
which made him suspect its identity with planet 1071. 
Further research supported the identity. He after¬ 
wards found that tno objoct had been detected in 
1910, when it was given the letters JZ , and some years 
later it was also detected at Simeis, Crimea, and 
designated Simois 99, Mr. Asplind also calculated its 
place in 1914, and Reinmuth. on re-examining plates 
of that year, has found images agreeing with the 
calculations, so that the planet’s orbit is now well 
determined (Astr. Nach ., 5684). 

Tokyo Aatron. Bull . for July 30 last states that the 
remarkable orbit announced last year for planet 
1927 BD is erroneous. That orbit was of a cometary 
character, and extended to the orbit of Uranus. A 
mistake has been found in one of the observations 
used. The true orbit is nearly circular, with a period 
of 6 years 2 months, and an inclination of 17£°. 
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Research Items. 


Native Culture of the South-West. —Under 
this title, Mr. A. L. Kroeber lias written a valuable 
analysis of the problems of the anthropology of the 
south-western United States which consequentially 
analyses the methods of American archwoiogy and 
ethnology arid more particularly the method of 
1 cultural areas.’ It has been published by the Univer¬ 
sity of California as No. 9 of Vol. 23 of the Publications 
in American Archwoiogy and Ethnology . More especi¬ 
ally, of course, the author is concerned with the 
origins of south-western culture and the direction 
from which cultural influences penetrated the area. 
The question is made difficult by lack of information 
relating to adjacent areas, especially northern and 
southern Mexico. Incidentally, reference is made to 
the possibilities of chronological correlation from 
Mr. Douglass’s work on tree-growth which has carried 
a year identification system for the American south¬ 
west back to A,r>. 1300, beyond which there is a 
floating block of several centuries of identifiable year 
growths. To this block belong rafters from Pueblo 
ruins, such as Aztec and Bonito, of the third or great 
Pueblo period, while the Spanish conquest falls into 
the fourth period. It should therefore be possible 
to obtain a record back to a.b. 1000, from which period 
rafters could be obtained to reflect on Mexican con¬ 
ditions of the general Toltec period, and possihly 
confirm legendary Aztec chronologies. In regard to 
extra-continental influences in the south-west, little 
reached the area from South America, though it shares 
certain elements, such as maize culture, the turkey 
and rain rituals of South American origin with the 
central area. Asiatic traits are practically absent, 
except a hesitating occurrence at the farthest extent 
of distribution of the sinew-backed bow. Trans¬ 
pacific influences are scarcely to be expected, but in 
Southern California is the cosmogony of Luiseno and 
Gabrielian, thoroughly Polynesian in character, and 
the Gabrielino and Chinn ash shell fish-hooks, which 
are strictly Micronosian in form. 

Population in Nyasaland.— Dr. F. Dixcy, 
Government Geologist of Nyasaland, has published 
in the Geographical Review, vol. 18, No. 2, a study of 
the distribution of population in Nyasaland. Accord¬ 
ing to African standards the population is large, 
numbering in the 1926 census 1,290,885, a figure 
which gives an average of 34*6 per square mile as 
compared with Tanganyika 11*26, Northern Rhodesia 
3*2, Southern Rhodesia 5*1, and Portuguese East 
Africa 7*0. Distribution, however, is uneven, and 
varies from 201 per square mile down to less than 
10 i>er square mile in an area comprising 21,255 square 
miles. The most densely populated areas are in the 
Lower Shite valley, about Port Herald and the 
Chiradzu district and adjacent parts of Blantyro. 
The most sparsely populated aroa is the northern 
Nyasaland Plateau, a section which suffers great 
losses by migration to Rhodesia and South Africa. 
The imputation problem is closely bound up with the 
question of water supply. A number of areas are 
otherwise suitable for settlement provided water 
could be supplied. It is especially needed, not so 
much for agricultural purposes as for domestic use, 
This is indicated by the alignment of habitations along 
a network of streams in country uniformly equal in 
soil. For the moment the problem is in danger of 
being overlooked, owing to the unusually favourable 
conditions of the last three years. The population 
tends to concentrate along the lake shore and along 
the larger streams and rivers. The average number 
of inhabitants in a village ranges from a minimum of 
57 in B lantyre to a maximum of 259 in 8outh Nyasa. 
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There are 18 villages with a population of more than 
1000. Kota Kota township is formed of a number of 
villages with an aggregate population of 5438 ; but 
the largest individual village, near Fort Johnston, 
numbers 2562. In the fertile areas lying in strips 
along the river valley or lake shore, it is not easy to 
find an unoccupied site. 

The American Indian as a Wild Fowler. —G. D. 
Sprot, a Scottish naturalist now resident in British 
Columbia, contributes an. interesting article on the 
wild-fowling methods of the Indians of Vancouver 
Island to the Canadian Field-Naturalist for September 
last. His attention was directed to the subject by the 
discovery of two 70-feet poles, which had been known 
to stand on the shore sinco 1862, and must have been 
the standards of flight nets in use almost a hundred 
years ago, though no authentic account exists of the 
use of such nets on Vancouver Island. Inquiry showed 
that other varieties of netting were employed. On 
dark still nights dip nets were used from canoes, a 
torch being lighted and at once extinguished in the 
neighbourhood of flocks of geese. This performance 
repeated several times bewildered the birds, so that 
they did not attempt to fly away and could be quickly 
scooped out of the water by the net. Drop nets wore 
also employed from canoes, as well as various kinds of 
arrows and spears, but the most unusual method of 
capture was the use by young Indians of a natural 
* bird lime.’ A large wood slug (Limux) having been 
located, was gently stroked until it had exuded a 
quantity of slirne. This was spread in the approved 
fashion upon prominent twigs on bushes near hovering 
groups of the rufous humming-bird, and so tenacious 
was its grip that one coating was sufficient to hold a 
number of the birds, which the Indian youths treated 
rather barbarously as playthings. 

The Beaver in Denmark. —The beaver has long 
been extinct in Denmark, but evidence is accumu¬ 
lating to show that it existed for a long space of time 
in prehistoric days. A summary of the records has 
been made by Magnus Degerbol in a recent short paper 
(Saertryk. Vidensk. Medd. Dansh. naturk. Foren., Bd. 
86, 1928). Trees gnawed by beavers found in different 
peat bogs indicate their presence in the last inter¬ 
glacial period, and similar circumstantial evidence 
shows that they were one of the early immigrants after 
the glacial period, occurring during the first succeeding 
temperature optimum (“ Allerodrid”). They were 
present in the post-glacial forest period, and in the 
Azilian stone age the occurrence of many bones at 
human settlements shows that they were hunted by 
man. Thereafter the traces of beavers begin to be¬ 
come fewer. Bones have been found in the kitchen 
middens of neolithic age in Northern Sjaelland and 
Lolland, but they are much less numerous than in the 
earlier deposits, while from the most recent neolithic 
layers only a single find has been recorded* The 
author now adds a unique record from a settlement at 
Hasmark Senderby which belongs to the Bronze Age, 
and this is the final record of the presence of the 
beaver in Denmark. 

Japanese Land Mollusca, —The second instal¬ 
ment of Dr. Pilsbry’s “ Review of Japanese Land 
Mollusks ** ( Proc . Acad. Nat . Sc t. Phiktd vol. 80) 
deals with that part of the genus Buhadra, the only 
large and conspicuous land shells of the Japanese 
Empire, grouping about E. herklotsi . The group as 
a whole would appear to have been generally diffused 
over the Main Island, Shikoku, and Kiushiu with its 
satellite islands, at some former period of emergence 
which united them, but without land connexion with 
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Ye 880 or Korea. One special pattern of coloration, 
described as the * nimboaa pattern,’ is restricted to 
the south-western two-thirds of the Main Island and 
Shikoku, whilst the sinistral species are confined to 
the northern half of the Main Island. As yet practi¬ 
cally nothing has been recorded of the ecological 
relations of any of the Euhadras. Systematic descrip¬ 
tions of the species in question are given, and one new 
species, E . latispira , and several new subspecies are 
defined. The seven plates in illustration are remark¬ 
ably fine and leave no tiling to be desired. There are 
also figures and sketch maps in the text. 

Arthropodan Legs. —H. E. Ewing (Smithsonian 
Misc . Coil vol. 80, No. 11, 1928) lias investigated the 
legs and leg-bearing segments of certain groups of 
Arthropoda. His more important conclusions are as 
follow: The generalised type of arachnidan log appears 
to possess one more segment than the maximum of 
eight allowed by Hansen for the Crustacea. The 
generalised pauropod leg is composed of eight lings 
representing six or possibly seven true segments— 
coxa, first and second trochanters, femur, tibia, 
tarsus, and pretarsus—and with this the generalised 
thysanuran leg is homologous except that it jiossessos 
a subcoxa, usually platelike in form. The typical 
collembolan leg has a subcoxal segment and the tarsus 
is either lacking or is represented by a short rudiment 
at the base of the daws. The primitive insectan 
type of tarsus was throe-clawed, as in the Pauropoda, 
Symphyla, and certain Thysanura ; the two- or one- 
clawed condition found in some Thysanura or in the 
Collembola is not primitive, but is derived from the 
three-clawed type. Evidence is discussed bearing 
on the presence of an additional segment—the cervical 
—in the insect thorax, which should be considered 
homologous with the legless postoephalic segment 
of pauropods and certain symphylids. The primitive 
thoracic tergal plates were simple structures without 
condyles or apodemes and did not completely cover 
the dorsal surface of their respective segments. The 
primitive thoracic sterna of an insect were probably 
transversely divided into two sternal plates the 
posterior of which articulated laterally with the 
inner condyles of the coxsb. 

Leaf Scorch. —In the Journal of Pomology and 
Horticultural Science f vol. 7, Nos. 1 and 2, July 1928, 
Mr. T. Wallace completes his examination into this 
frequent cause of loss to the orchard grower. He con¬ 
cludes that all the available evidence points to leaf 
scorch arising from defective nutrition, whilst in many 
cases it develops as the result of unsatisfactory con¬ 
ditions of water supply within the plant. The soil 
conditions associated with leaf scorch in the field also 
suggest unsatisfactory conditions of water supply. It 
has been shown that certain soil conditions are con¬ 
ducive to the trouble ; in some of these soil areas 
proper manurial treatment may enable orchards to be 
developed profitably, on others the grower would be 
better advised not to attempt to grow fruit trees. 
Another paper by Mr. N. H. Grubb in the same 
journal, upon the effect of potash fertilisers upon 
apple trees, again shows the value such potash manur¬ 
ing may have, under certain conditions, in preventing 
the development of leaf scorch. 

Cambrian Fossils from California. —Twenty 
years ago Cambrian fossils were discovered in beds 
resting on an eroded granite surface at Bristol Moun¬ 
tain, near Cadiz, California, There appear to be two 
layers of fossiliferous shales in the senes, of which the 
upper has been determined as belonging to the Middle 
Cambrian, but whether the under one should be 
referred to that or to the Lower Cambrian remains 
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to be decided. Charles E. Resser disousses (Smithson. 
MiscdL ColL , vol. 81, No. 2) these fossils, which, with 
the exception of a single Brachiopod (Paterina) y belong 
to Trilobita of the genera Mesonacis (including three 
new species), PcBdumias f and Dolichometopus. Three 
very dear plates illustrate the paper. 

Underground Water Supplies of South Africa, 
—For nine years Dr. A. du Toit has been associated with 
the Union of South Afrioa Irrigation Department, and 
in the course of his investigations into underground 
water supplies he has analysed the data and results 
of more tn&n ten thousand boreholes. The wealth 
of information so collected has now been conveniently 
condensed in a paper of the utmost practical and 
theoretical interest presented to the South African 
Society of Engineers (Trans. Mins, of Proceedings , 
1928). Dr. du Toit discusses the mechanism of 
infiltration; fluctuations of the water-table ; selection 
of sites ; yields and resources ; and various engineer¬ 
ing questions ; and finally ho summarises the water¬ 
bearing qualities of all the chief formations from the 
Old Granite to the Tertiary beds. The following 
statement indicates the vast importance of ground 
waters to the South African communities : “ The 

occupancy of the vast spaces of South Africa and 
their closer settlement have been made possible 
principally through the agency of the boring machine. 
I firmly believe that more has been achieved towards 
the general development of the country from the 
comparatively few thousands of pounds spent annu¬ 
ally upon State boring than from all the millions 
expended upon large diversion and storage schemes.” 

The Tango (Japan) Earthquake of Mar, 7, 1927. 
—This earthquake, with its toll of 2900 lives, the most 
destructive in Japan since the great shock of 1923,. 
still engages the attention of Japanese students. 
According to Messrs. Watanabe and Bato (Japan Imp. 
Oeol. Surv. Hep., No. 100 ; 1928), its disturbed area 
contains nearly 60,000 square miles. Up to the end 
of March, the number of after-shocks recorded was 
899. As already mentioned in Nature (vol. 122, 
p. 36), this earthquake was due to successive dis¬ 
placements along two pre-existing faults, nearly at 
right angles. The present authors notice, however, 
that the faults are not continuous. The more im¬ 
portant fault, the transverse Go-mura fault, has a 
general trend about north-north-west and south- 
south-west. It consists of a series of eight faults 
arranged en dchclon, and, with few exceptions, the 
rock on the east side is relatively depressed by ns 
much as 1 metre and shifted through 2 or 3 metres to 
the north. For several miles to the west of this fault 
the Japan sea coast has been permanently uplifted 
by amounts ranging up to 1 metre. The author* 
suppose that the fault is a reversed one dipping to 
the west, and they suggest that the earthquake was 
caused by the uplift of the land on the west side, and 
that the vibrations, when they reached the perpen¬ 
dicular Yotsugi fault, gave rise to a sympathetic 
earthquake there. Prof. B. Koto, to whom we owe 
the well-known investigation of tho Mino-Owari fault- 
displacements of 1891, has also made a detailed study 
of the two faults illustrated by more than fifty photo¬ 
graphs (Tokyo Jour. Foe. ScL t vol. 2, pp. 265-329 ; 
1928). He also notices the double origin of the earth¬ 
quake, and, on this account, he calls it an 1 inter¬ 
secting twin earthquake.* 

Tangential Grating Spectrograph. —The firm of 
Adam Hilger, Ltd., has furnished life with particulars 
of "new products supplied by them, and we notice 
descriptions of two instruments of particular interest 
to scientific workers. In the past three years a new 
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method of studying soft X-rays and the extreme 
ultra-violet region of the spectrum has been developed 
by Dr. Jean Thibaud. His spectrograph employs the 
principle of the tangential grating. When tho rays to 
be analysed are incident almost tangentially upon the 
grating, tho dispersion is increased, the effect being as 
if the lines of the grating were much nearer together. 
In this way very pure diffraction spectra of X-rays 
may he obtained with Bhort exposure. As the rays in 
question are very easily absorbed, the whole apparatus 
must be enclosed in a chamber which can be evacu¬ 
ated. The instrument can, however, be sot up and 
taken to pieces in a few minutes, as all the joints are 
metallic cones or planes made vacuum-tight with 
rubber grease. By calibrating the grating with a well- 
known line in tho visible spectrum, standard measure¬ 
ment of the wave-length of X-rays is possible. This 
gives an independent method for determining the 
dimensions of the space lattice of crystals, which leads 
to now and precise estimations of Avogadro’s number 
and the fundamental electronic charge. 

Reflection Echelon Grating. —In 1898, Michel- 
son, in describing the echelon spectroscope, suggested 
the idea of a reflection echelon grating, but realised the 
difficulty of construction. In a communication to the 
Optical Convention of 1926, W. 13. Williams discussed 
the theory of the reflecting echelon, and concluded 
that the progress made in optical technique had made 
an echelon of this type a practical possibility. Em¬ 
ploying his suggestion of a number of fused silica 
plates of equal metrical thickness placed in optical 
contact, the firm of Adam Hilger, Ltd., has boon 
successful in making reflection echelons having full 
theoretical resolving power. Three sizes are available, 
having 26. 33, and 40 plates, the resolving power (for 
wave-length 4000 A.) being 876,000, 1,150,000, and 
1,400,000 respectively. Tho echelon is fitted in a 
levelling mount which provides for visual or photo¬ 
graphic use of the grating. The reflection grating 
presents a number of advantages over the transmission 
grating, the first and foremost being that it can be 
used over u far wider spectral range. It may be 
remarked that some of the advantages of a reflection 
echelon were considered by Lo Surdo in 192L 

Electrical Therapeutic Apparatus. —We havo 
received from Messrs. Watson & Sons (Electro-Medical), 
Ltd., a brochure on electro-medical apparatus which 
contains an illustrated account of the standard items 
of equipment for all branches of physio-therapy. 
The ' Poly Iron ’ valve universal machine calls for 
special mention. This machine has been designed to 
meet the demand for a noiseless earth-free unit which 
will supply the different varieties of current used for 
therapeutic work, and also power for cautery and 
light. Alternating current is required. The special 
features of the machine are that it has no moving 
parts, if is noiseless and iH 4 earth-fro©’; this latter 
ensures absolute protection to patients from danger¬ 
ous electric shocks. Considerable space is given to 
diathermy apparatus, and in some of the more recent, 
designs an open air-cooled tungsten spark gap is 
fitted in place of the ordinary enclosed gas spark gap. 

Photo elastic Determination of Stresses. —The 
issue of the Physikalische Zeitschrift for Aug. 1 con¬ 
tains an account by Dr. M. W&ohtler, of the more 
recent researches on the determination of the stresses 
in materials by the photoelastic method. The method 
lias been adoptee! almost universally where the 
materials were of such shapes that calculations of 
uie stresses could only be rough approximations. 
But it has its limitations, and the author is careful 
to state them. The double refraction produced by 
stress is not in all oases proportional to the stress, 
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and the deviation from proportionality increases as 
the breaking point of the material is approached. 
Celluloid shows both time and fatigue effeots from 
which glass is free. Examples of the method are 
given in a number of cases in which the stresses are 
simple and can be calculated, and the agreement 
between the results of the two methods is found to 
be satisfactory. References to 102 memoirs on the 
subject are given. 

The Quantum States of Electrons in Mole¬ 
cules. —The first of a new series of papers by Prof. 
R. S. Mulliken, on the electronic properties of molecules, 
has been published in the August issue of the Physical 
Review. The ideas and methods lie has employed 
are essentially those of Hunt!, but these have been 
supplemented by other hypotheses, the whole reduced 
to a set of working rules for analysing spectroscopic 
dnd other relevant data, and the rules then applied 
to the diatomic molecules formed by the light elements 
between lithium and fluorine, the main properties of 
sixteen such systems being finally collected in a single 
comprehensive table. It is possible, as Prof, Mulliken 
himself points out, that some of his results may be 
very approximate, but he has at least found it possible 
to correlate a great amount of experimental and 
theoretical material, and it is probable that con¬ 
clusions generally similar to those at which he has 
arrived will ultimately come to bo adopted. Prof. 
Mulliken ’b opinion on two controversial subjects will 
be noted with interest; he accepts the view that a 
, molecule C # is the emitter of the Swan bands, and ho 
takes the low value of 13*5 volts for the least ionisation 
potential of molecular oxygen. 

Television and Radio vision. —At the present 
time, when television and radiovision are developing 
so rapidly, it is of interest to havo a record of the 
progress that has been matte by inventors in various 
directions. We therefore welcome the pamphlet that 
has been written on “ la television (Slectrique ” by 
Dr. A. Dauvillier, who was one of the earliest pioneers 
in France to propose a system of vision far exceeding 
the range of the human eye. Ho divides the systems 
into two classes. In tho first class an attempt is 
made to transmit all the rays forming the picture 
simultaneously, arid in the second, the rays are sent 
in succession, advantage being taken of the per¬ 
sistence of images on the retina. The second class 
is subdivided into others depending on whether the 
transmission and reception are mechanical or ‘statical.* 
Ayrton and Perry made some suggestions so far back 
as 1877 in connexion with the first system, but 
Fournier d’Albe’s acoustic method of television (1924) 
was the first practical method. In connexion with 
tho second system, many inventors—Leblanc, Nipkow, 
Belin, Ekstrom, Mihaly, Baird, Jenkins, and Alex- 
anderson—have done valuable work. Baird trans¬ 
mitted outline images by television in 1926, and in 
1926 he transmitted the human face. He is also the 
only person who has transmitted an image when the 
object is in total darkness. He has sent images across 
the Atlantic and to a ship at sea. He has transmitted 
colour television and shown stereoscopio television. 
A number of systems use mechanical methods for 
emission and statical methods for reception. B. 
Rosing uses a rotating prismatic mirror as an analyser 
and modulates by a photoelectric current the intensity 
of the cathode beam. In his * telephote,’ Dauvillier 
has developed the Rosing method into a practical 
instrument which has the merit of simplicity, . The 
receiving apparatus consists of a cathode oscillograph. 
In Nature for June 18, 1908, Mr. Campbell Swinton 
suggests a purely statical method which has many 
I theoretical advantages. 
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Homogeneous Catalysis. 


F previous discussions held by the Faraday Society, 
the influence of surfaces and of light on the 
velocity of chemical actions has been reviewed, and 
it was with the object of obtaining a summary of the 
present position in respect to homogeneous reactions 
that a further discussion was held at Cambridge on 
Sept. 28 and 29. 

The application of the term catalytic to any re¬ 
action occurring in homogeneous phases lias been 
considered by some to be unsuitable, but provided 
that the original definition of Berzelius is not con¬ 
sidered to be too broad for practical purposes, there 
is really little objeotion to this title. Our knowledge 
of the mechanism of many gas reactions has been 
made more complete chiefly by the work of Bodenstein 
and Hinshelwood ; even the famous case of nitrogen 
pentoxide, which has defied the attacks of many 
investigators, has just been solved by Bodenstein, 
the pioneer in gas reaction technique. Yet, as the 
recent work of Kistiakowsky on the decomposition 
of hydrogen iodide reveals, it cannot be said that all 
is known as to the mechanism of these apparently 
simple reactions, what molecular target area or what 
activation by collision really is. No less than seven 
of the comm unicat ions, including those of Drs. 
B&ckstrOm, Christiansen, Dhar, Hinsbelwood, Mardles, 
and Polanyi, were to a great extent devoted to what 
is undoubtedly on© of the centres of interest at the 
present time, namely, the mechanism of chain re¬ 
actions, and Messrs. Egerton, Gamer, and Moureu 
took part in the discussion. These are of peculiar 
interest, in that they include a number of cases of 
reactions which proceed at great but measurable 
speed in a sort of no man's land between ordinary 
chemical reactions and explosions. 

In general, a chain reaction, as indicated by its 
name, consists of a reaction of such a type that when 
one molecule of the reactants suffers reaction, it 
causes others to react, The number of molecules 
induced to react, that is, the (bain length, may vary 
with the reaction from two or three molecules to 
several millions. Some investigators insist that there 
are in reality two problems to be solved, how a chain 
starts and how a chain is propagated. Others em¬ 
phasise the importance of the propagation and 
believe that ordinary kinetic collision suffices to set a 
chain in action. 

There are at least three different views as to the 
nature of the chain mechanism in these reactions ; 
it is indeed possible that there are reactions conform¬ 
ing to each type. Historically, the oldest view is that 
of Nemst, in which an atom mechanism is postulated. 
This process can be visualised most roadily by the 
following equations applicable to the combination of 
hydrogen and chlorine ; 

(1) Cl + H, —HC1 + H 
(2) H + Cl a —> HC1 + Cl. 

Provided a chain has once started, it will on this view 
terminate when the atoms which form the chain 
links are fixed by some atom accepter. 

A second mechanism is that first advanced by 
Christiansen, in which it is suggested that the product 
of combination, containing as it does at the moment 
of formation both the original energy of activation 
and that resulting from combination, can excite a 
fresh molecule of one of the reactants. This sugges¬ 
tion has been applied by B&ckstrfon, especially to 
the oxidation of benzaldehyde, and by, Hinshelwood 
to the oxygen-hydrogen combination. It may be 
represented by the following equations : 

(1) A + O^ AO', 

(2) AO^ + O^AO. + OV 

m W!*, vol. mj 


It is worthy of note that inhibitors in these reactions 
which have been examined so exhaustively by Moureu 
and his co-workers frequently undergo oxidation 
themselves, suggesting that the breaking of the chain 
is effected by a reaction involving either the species 
AO' a or O'*; likewise that these reactions occur not 
only in the gas phase, but also in solutions where 
numerous collisions with solvent molecules must take 
place between each chain link, if collision, and not 
radiation be the mechanism of propagation. 

Finally, there exists the hypothesis of Semonoff, 
in which it is postulated that reaction centres are 
formed ; these diffuse through the reacting system 
and act as initiators of chemical reaction until 
destroyed by chemical reaction or adsorption on the 
surface of the vessel. Some investigators believe that 
ions, which are possibly always formed in small 
quantities, especially in these reactions, are to be 
identified with the reaction centres of Hemenoff. 
Many of those reactions increase rapidly in speed 
after a period of induction, and it is a necessary 
consequence that the chains must branch or that the 
concentration of reaction centres must increase during 
the reaction. A chemical formulation of this action 
may be mado by postulating a dissociation of one of 
the reactants ; for example : 

A + O -> AO' 

A0' + 0 8 —^ AO+ 20. 

In this case each single molecule of active product 
AO' produces two oxygen atoms, giving riso to two 
fresh reactive molecules. 

It was a pity that the limitations of time did not per¬ 
mit of a more adequate discussion of these reactions 
so that a serious attempt might have been made to 
reconcile the somewhat divergent opinions expressed. 

The second part of the meeting was devoted to 
discussion of the mechanism of homogeneous catalysis 
in solution, and with the exception of an interesting 
paper by Prof. Boeseken in which he developed his 
well-known views on the application of the theory 
of molecular * dislocation * to homogeneous reactions 
and citod an interesting application in the effect of 
catalysts on the polymerisation of acetaldehyde, the 
session was almost entirely confined to the question 
of the mechanism of reactions accelerated by hydrogen 
ions. In the discussion on this subject it was clear 
that the interest of the various invostigators was 
directed to two different aspects of the problem. 
Some were clearly interested rather in the mechanism 
of the reaction, that is, the nature of the reacting 
complex and how it reacts, whilst others were more 
interested in the formal relationship between con¬ 
centrations and reoction velocity. Both of these 
aspects are of course, to a certain extent, inter¬ 
dependent. 

The investigations of Kendall on complex formation 
in ester-water, ester-acid, and acid-water systems 
may be said to be representative of the first group of 
investigations ; we may include the views of Lapworth, 
Goldschmidt, and of F. O. Rice on the nature of the 
complexes formed by the hydrogen ion in aqueous and 
alcoholic media. The mechanism of the changes 
taking place in the action of mutarotation, where a 
sugar hydrogen ion complex is involved, has been 
elaborated bv Bronsted and by Lowry. Emphasis is 
laid upon the amphoteric character of esters and 
sugars by Euler, but as observed by Brdnsted, it is 
difficult to decide which are reactants and which 
products in a reversible system which can be denoted 
by, the equation 

O- + H,0^±HO + OH- 

where HG represents the sugar undergoing change. 
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The second group of investigations includes those 
in which attempts have been made to deduce the 
mechanism of these reactions from investigations on 
the formal relationship between concentrations and 
reaction velocity. The abnormal effects of strong 
acids as well as the effects of the addition of non- 
electrolytcs have long been known and different 
interpretations of the accelerating effects have been 
advanced from time to time. In this discussion the 
summaries presented by Drs. Bronsted and Dawson 
respectively may be said to have been representative 
of the difference in point of view. 

According to Dawson, the catalytic effect of an 
acid in aqueous solution may well be ascribed to the 
sum total of a number of soveral effects, those due to 
the acid and its components and of the medium. We 
may represent the velocity of such a reaction by an 
equation of the following type : 

v - R X H + + R 8 A 4- R 3 OH- + R 4 HA 4 R 0 H 8 O. 

In this equation R x . . . R a represent the specific 
activities of the various catalytic reactants. In order 
to justify such an equation it is necessary to evaluate 
with accuracy the actual concentrations of the re¬ 
actants ; this is, in the case of electrolytes, no easy 
matter. 

The view advanced by Brfrnsted and by Bjerrum 
is baaed upon the hypothesis of the existence of a 
quasi-complex or very unstable combination botween 
reactants and catalyst and in mass equilibrium with 
them, the rate of change of this complex being so 
slow that the mass equilibrium is always established. 
This hypothesis leads to a very simple formulation of 
the reaction velocity : 

t>-ArA . B -4-- 

JAB 

where f A > /b. /ab are the activity coefficients of the 
reactants and' complex. Whilst the theoretical 
evaluation of the relationship between the values of 
the activity coefficients and the concentrations in the 
case of electrolytes has not yet. been completely 
solved, in spite of tho progress achieved by Milner, 
Debye, and Hiickel, yet their experimental determina¬ 
tion by a number of methods does not present serious 
difficulties. 

Br6nsted and his co-workers have presented a 
number of investigations in which this formulation 
of the reaction velocity has been shown to be justified, 
and in tho cose of weak acid and salt mixtures the 
differentiation between primary and secondary kinetic 
salt effects is clearly exemplified, although the con¬ 
tribution by Harned and Akerlof demonstrated the 
complexity of the changes introduced when strong 
salt solutions are employed. The termination of the 
second day’s discussion likewise proved too abrupt 
for either of the protagonists to make many converts 
to their views. Ekic K. Rideal. 


New Buildings at the University of Leeds. 

im]>ortant stage in the ambitious but urgently 
necessary development scheme of the Univer¬ 
sity of heeds was reached on Tuesday, Oct. 2, when 
the foundation-stone of the new buildings was laid by 
Her Grace the Duchess of Devonshire. 

After the ceremony, honorary degrees were con¬ 
ferred upon Her Grace The Duchess of Devonshire; 
Sir Albert Ernest Bain, chairman of the Finance 
Committee of the University ; Mr. Alexander Camp¬ 
bell, chairman of the House and Estates Committee 
of the University ; Mr. Morton Latham, Master of 
the Clothworkers* Company, 1912-13, and chairman 
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of the Trusts and General Superintendence Com¬ 
mittee of the Company, 1915-28. 

The Mining Block is the first of the new buildings 
to be erected under the scheme for the enlargement 
of the University, which was designed by Messrs. 
Lanchester, Lucas, and Lodge, the winners of the 
architectural competition. The Department stands 
at the extreme north of the University’s site and 
forms the right wing of the new University front as 
seen from Woodhouse Lane. Towards the cost Of 
this building the Yorkshire Coal Owners’ Association 
has contributed £25,000, and the Miners’ Welfare 
Committee, £10,000. In accordance with a decision 
reached by the University authorities after very 
oareful consideration, the front of this building, as 
well os the other buildings, will be of Portland stone. 
The back elevation will be of a good local brick with 
stone dressings. The building is 158 feet long. The 
general width of the building is 44 feet, but the 
central portion stands farther back in the form of a 
single storey glass-roofed shed which is capable of 
easy modification should the necessity arise owing to 
the development of the work of the Department. In 
common with the other buildings in the scheme, the 
block will have a flat roof, and the height of the 
parapet above ground level is 46 feet. 

The work of construction is in the hands of Messrs. 
William Airey and Son (Leeds), Ltd. The building 
is in three main floors with a partial basement. In 
the basement a gallery is being built the full length 
of the building, especially designed for carrying out 
experiments in mine ventilation and similar problems. 
The ground floor accommodates the main laboratory, 
machinery room, crushing shed, and subsidiary rooms 
for stores and other purposes. The first floor houses 
laboratories for research, gas analysis, photometry, 
and general assay work, together with rooms for the 
staff. The second floor is devoted to the lecture 
theatre, drawing office, museum, and staff rooms. 

The building will be heated by hot water, un¬ 
concealed panels being used partly in the ceilings 
and partly on the walls instead of the ordinary typo 
of radiator. The department will be equipped with 
the most up-to-date apparatus and machinery de¬ 
signed to give students a complete scientific training 
before entry into this important branch of industry. 


Cotton Growing in the Sudan. 

rPHE Sudan Government, in collaboration with the 
1 Empire Cotton Growing Corporation, has issued 
the “ Report for 1926-27 of Agricultural Work in the 
Sudan,’* in which the programmes of work for the 
following season are included* The Gezira Research 
Farm, which was established in 1918 in connexion 
with the irrigation project, comprises an area of more 
than 400 acres ana possesses well-equipped labora¬ 
tories. Considerable progress has been made during 
the year in bringing the farm up-to-date, and the 
establishment of two more stations where similar 
problems could be tested under different conditions is 
now suggested. 

Cotton is the principal crop dealt with. In the 
chemical section the salt content, salt and moisture 
movement, and nitrate content of soils in relation to 
plant growth, are under investigation. The beneficial 
effect of heavy applications of gypsum on the perme¬ 
ability of Gezira soil is most marked, the uptake, 
penetration, and distribution of water being greatly 
improved ; farther work on this important question 
is in progress. 

On the botanical side, the effect of climate and other 
factors such as time of planting on growth, isbeihg 
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studied, a close correlation being found between 
excessive dower bud shedding and water deficiency. 
Length of lint may be influenced by meteorological 
conditions, low temperatures tending to induoe the 
production of short lint. Longer lint also appears 
to be produced by the first formed bolls rather 
than those developed later. Black arm and Root 
rot are the principal diseases, and white ants and 
thrips the chief insect pests of cotton under investi¬ 
gation. 

Developments have been made in the plant breeding 
section, surveys being carried out to determine the 
districts most suitable for cotton growing in connexion 
with the establishment of variety testing stations. 
The actual composition of the soil appears to be of 
little importance provided it is capable of holding 
water and is reasonably penetrable by roots ; the 
natural vegetation affords a fairly trustworthy index 
of the soil nature. Further, although a sufficiency of 
water is essential, areas subjected to flooding or undue 
surface erosion are unsuitable. Variety tests include 
both Egyptian and American type cottons, and spin¬ 
ning and grading tests are to be included in order to 
obtain information as to the relative value of the 
varieties to the grower. 


University and Educational Intelligence. 

Cambripok.—-W. L, Edge and N. A. de Bruyne 
have been elected to fellowships at Trinity College. 

London. —A course of nine free public lectures will 
be delivered on Wednesdays, at 5.30 p.m,, at King’s 
College, on “ The Indebtedness of Industry to Pure 
Science.” The course begins on Oct. 17 with an 
introductory lecture by Sir Oliver Lodge. Succeeding 
lectures will deal with the r61e of chemistry in the life 
of the nation (Prof. A. J. Allmand); electrical science 
and industry (Prof. Ernest Wilson) ; the human 
factor (Dr. F. A. P. Aveling); physiology and national 
efficiency (Prof. R. J. S. McDowall); electrical com¬ 
munication and its indebtedness to physics (Prof. 
E. V. Appleton); the practical applications of zoology 
(Prof. Doris L. Mackinnon); the relation of botany 
to the grain, rubber, and cotton industries (Prof. R. 
Buggies Gates); the influence of geology on modern 
life (Prof. W. T. Gordon). 

Eng. Capt. Edgar C. Smith will deliver a course of 
three lectures in the Department of Engineering, 
King's College, at 5.30 p.m. on Oct. 16, 23, and 30, on 
“ A Hundred Years of Naval Engineering.” Students 
of the College Faculty of Engineering are admitted 
free, and other students at a reduced fee. 

Thic London School of Hygiene and Tropical 
Medicine is continuing its courses of lectures and 
practical demonstrations for employees of business 
firms and other bodies who are about to proceed to 
tropical and sub-tropical countries or are home on 
leave. These courses of instruction, in addition to 
providing simple rules for guidance in regard to 
preparation for life in the tropica and personal 
hygiene, also embrace a short account of some of the 
more common diseases, with advice in regard to 
measures of protection against suoh diseases, and some 
guidance in simple methods of self-treatment. One 
such course was given in July, and another has been 
arranged beginning on Oot. 22 at 11.30 a.m. ; an 
evening course will also be given if there are suf¬ 
ficient applicants. Full particulars can be obtained 
from the Secretary, London School of Hygiene and 
TVbpical Medicine, 23 Endsleigh Gardens, Euston 
Roaft W.C.L 
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The Royal Technical College, Glasgow, which many 
of our readers have no doubt visited while attending 
the meeting of the British Association, is now entering 
upon its hundred and thirty-third session. The College 
oners in its day classes four-year degree or diploma 
courses in all branches of engineering, naval archi¬ 
tecture, chemistry, dyeing, sugar manufacture, metal¬ 
lurgy, and building, and a three-year course in textile 
manufacture. In connexion with its courses of study 
in engineering, which are held during the winter 
session, thus leaving students free to spend the inter¬ 
vening summers in works, the College has enlisted 
the co-operation of a large numlier of firms interested 
in the training of engineers. These firms allow 
selected apprentices facilities for carrying out a scheme 
of study conjoined with practical work. The studies 
of the first and second years are common to all 
branches of the degree courses in engineering, special¬ 
isation beginning in the third year in the civil, mechani¬ 
cal, electrical, mining, and chemical branches. By 
means of a scheme connecting the evening science 
classes conducted by local education authorities with 
the corresponding classes of the College, it lias become 
possible for evening students within thirty miles of 
Glasgow to qualify for admission to third year and 
even more advanced courses at the College. Last 
session these affiliated classes were conducted in more 
than one hundred centres with an enrolment of 4101 
students, exclusive of preparatory classes. The David 
Elder evening lectures in astronomy to be given in the 
College during the coming session will include courses on 
“Speculative Astronomy ” by Prof. George Forbes, 
who hopes to develop a speculation as to the existence 
of an unknown planet outside the orbit of Neptune, 
beginning Oct. 17, and on “Modem Cosmologies,” 
by the Rev. Hector Maephorson, beginning Jan. 9. 

English and American secondary schools are to 
form the subject of a co-operative study organised 
by the University of Pennsylvania in consultation 
with prominent educationists in both countries. 
The scheme, an outline of which appears in the June 
issue of School Life , the official organ of the United 
States Bureau of Education, embraoes not only a 
comparison of the main facts and tendencies in the 
recent development of secondary education, but also 
a detailed comparative study of some thirty schools 
in each country, namely, twenty public high schools 
and ten privato (independent) sohools—five for boys 
and five for girls—in the United States, and twenty 
municipal and county secondary schools and ton 
independent schools in England. An outstanding 
feature of the scheme is the careful provision for 
obtaining a factual basis, as complete as possible, 
for useful comparison of the working out in actual 
practice of the systems of teaching in force in the two 
countries. In order to test the results of teaching, 
English pupils will take American examinations and 
vice versa, and papers will be graded both by English 
and American teachers independently; results will 
be compared and comments exchanged ; questions, 
answer papers, and results of joint matriculation 
board examinations in England will be compared 
with those of the college board in America. Prof. 
E. D. Grizzell, of the University of Pennsylvania, will 
be in residence in England during the year 1928-29, 
and will actively participate in the study of the 
English schools. Any principal of a school of one 
of the types above mentioned who is interested in 
the study and, especially, any who would like to 
co-operate in the detailed plan for comparison of 
certain sohools, is requested to writer to Prof. Arthur 
J, Jones at the University of Pennsylvania, Phila¬ 
delphia, Pa.> U,S.A, 
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Calendar of Customs and Festivals. 

October 14. 

Pack Fatb. —At Sherborne, on the first Monday 
after Old Michaelmas Day. Popular tradition held 
that it originated at the termination of the building 
of the church, when all the workmon packed up their 
tools and held a fair or wake, Up till the beginning 
of tho nineteenth century it was hold in the church¬ 
yard, For some three or four weeks before tho fair, 
processions of boys paraded the town blowing cows’ 
horns. At twelve o’clock on Sunday night the fair 
was proclaimed by tho ringing of the church bell and 
tho blowing of cows’ horns. The streets of the town 
were paraded and bonfires were lit. At four o’clock 
the bell rang for a quarter of an hour, and the sale 
of oxen, sheep, lambs, and pigs began, usually being 
completed by twelvo o’clock. Tradesmen’s yearly 
accounts were settled on this day, when they pro¬ 
vided beef and ale for their customers. 

October 16. 

A customary tenure of Eskdale, Yorks, is con¬ 
nected by tradition with this day, on which, in the 

? 'ear 1140, William de Bruce, Ralph do Percy, and a 
roeholder Allotson, while bear-hunting, assaulted a 
hermit with fatal results. As a penalty they held 
their lands of the Abbot of Whitby on condition that 
on Ascension Eve they should come to the wood of 
Strayheads, and at sunrise an officer of the Abbot 
should blow his horn and deliver to each a certain 
number of stakes, * stowers,’ or ‘ yadders,’ “to be 
out with a knife of penny price,” which they were to 
take on thoir backs to Whitby before nine o’clock, 
and at low water fix them at the brim of the water 
soi that they stood for nine tides while the officer 
shall blow k out mi you 1 nino times for their crime. 

October 17. 

St. Ethelroda, daughter of Annas, king of the East 
Anglia, born about A.o. 630 at Ixning, on the borders 
of Cambridge and Suffolk. She took the veil, and 
though twice married by the insistence of her parents, 
maintained her vow. She is therefore styled “ twice 
a widow and always a virgin.” She founded a con¬ 
vent in tho Isle of Ely, where she died in a.d. 679. 
Her name is said to have boon corrupted to Auldrey 
or Audrey, the name given to the annual fair held at 
tho Isle of Ely. The word ‘ tawdry 1 is said to be 
derived from the fact that showy face and similar 
articles were sold at St. Audrey’s ; but an alternative 
derivation connects it with her death from a swelling 
in the throat as a retribution for having been addicted 
to wearing fine necklaces in her youth. 

October 17 (O.S.). 

This day is regarded in Morocco as favourable for 
beginning tho operations of the first of the two plough¬ 
ing seasons provided rain has fallen. Of the days of 
the week, some tribes maintain that Thursday is more 
favourable than 8unday. With some, only the leading 
man of the village begins on that day. Certain rites, 
varying in detail from tribe to-tribe, must be per¬ 
formed. A loaf of bread specially baked is taken to 
tho field and either eaten by all present before plough¬ 
ing begins, or after it has rested between or on the 
horns of the ox during the day ; sometimes it is 
broken with the plough beam. Before sowing crops, 
excepting barley, some of the seed is picked up by 
the plough point, cooked and eaten. Pomegranate 
juice is sometimes squeezed on the horns of the oxen 
or rubbed on the neck and back to avert the evil eye. 
Among the Ait Ytisi, as the farmer is about to set 
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out he says, w Come on and fetch water, 0 women,** 
and they reply, 0 O wheat and barley, O Farmer.** 
This is repeated three times. No water is fetched, 
but the dialogue in itself i$ supposed to ensure ade¬ 
quate rain and plentiful crops. Pomegranates are 
orushed on the plough point so that the grain may be 
as plentiful as the pips. Special magical efficacy is 
ascribed to the ceremonial meal as a means of securing 
the well-being of the crops. It is customary at the 
first ploughing to promise the grain from a certain 
portion of the field to a certain saint. This grain is 
presented to the descendants of tho saint, who divide 
it with the scribes of his shrine. 

With the Morocco ceremonial may be compared 
that of the Bhainas of the Central Provinces of India, 
which is performed at the shrine of Thakurdeo the 
day before the sowing begins. The priest makes an 
offering and repeats a charm, then kneeling, strikes 
the earth seven times with a ploughshare, and sows 
seven handfuls of rice, sprinkling water over tho seed. 
Then the villagers walk seven times round the altar 
in pairs, one turning up the earth with a ploughshare, 
the other watering the seed. 

October 18. 

St. Luke’s Day. —On this day a fair known as 
Horn Fair used to be held at Charlton, Kent. The 
name of the fair was derived from the custom of 
carrying or wearing horns, which were also displayed 
conspicuously on each stall. A reference to this 
custom dates from the year 1593. A long polo with 
reins woven on it was put on the shore of the river. 
It was at one time the custom for a procession to go 
from Bishopsgate Street to Charlton, where the pro¬ 
cession marched round the church three times. It 
included a king, a queen, a miller, a councillor, and 
other characters, all wearing horns in their hats. On 
Blackheath females were whipped with furze and other 
1 indecencies ’ performed, while it was also customary 
for men to go to the fair in women’s clothes. There 
is also mentioned a procession from Cuckold’s Point, 
near Deptford, tlirough Greenwich to Charlton. At 
the beginning of the nineteenth century, when the 
fair was no longer held on the traditional site of the 
green opposite the church, but in a private field, 
horns still continued to be the most prominent article 
on sale, and most of those at the fair wore masks or 
dressed as women or some grotesque character. 

The fair is evidently an institution of great an¬ 
tiquity. Early writers are prone to regard the fair 
as an exploitation of the usual jest, while others con¬ 
nect it with the ox, the symbolic animal of St. Luke. 
While the pole may well have a phallic significance, 
and the whipping of women and other ‘ indecent 1 
customs on Blacklieath are doubtless fertility rites, it 
is possible that the horns here, as well as the cow 
horns used in connexion with Pack Fair at Sherborne, 
may be connected with cattle sacrifices of the early 
winter festival. 

A divinatory practice for marriage on St. Luke’s 
Day—” fitter for this purpose than St, Agnes ”—which 
strongly suggests its origin in the charm or love 
potion, is recorded. "Take marigold flowers, a sprig 
of marjoram, thyme, and a little wormwood, dry them 
before a fire, rub them to powder, then sift through 
a fine piece of lawn ; simmer these with a small 
quantity of virgin honey in white vinegar over a slow 
fire ; with this anoint your stomach, breast, and lips, 
lying down, and repeat these words : 

* St. Luke, St. Luke, be kind to me, 

In dreams let me my true love see.’ ” 

The charm goes further than most, for the character 
of the husband will be indicated, that is, whether he 
will be loving and true orunfaithful. ' 
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Societies and Academies. 

Paris. 

Academy of Sciences, Sept. 3.—G. Bigourdan : The 
unification of radiotelegraphic time signals. A sug¬ 
gested modification of the time signals, giving an 
easy identification of each minute.—Paul Vuillemin ; 
Relations of the conidial apparatus with the mycelium 
of Aspergillus .—N. Iarotzky : A method for obtaining 
a maximum of short wave ultra-violet rays. A modi¬ 
fication of the quartz mercury vapour lamp, in which 
high tension currents of 80,000 volts are employed. 
By altering the resistance a mercury spectrum can 
be obtained giving radiations of 253 /u/*. The special 
advantages for therapeutic work are indicated.—J. 
Savornin : The coal baBin of Djerada (Eastern Mor¬ 
occo). The coal seam described is anthracitic, and 
contains 15 per cent of ash.—Jules Welsch : Contri¬ 
bution to the knowledge of the Jurassic fauna of 
Poitou. Oxford-Argovian stage.—E. Poyarkoff; The 
fertility formula in the silkworm. The difference 
between the average weight of a female cocoon and 
a male oocoon in the silkworm is the average weight 
of eggs laid by the female.— F. Rathery, R. Kourllsky, 
and Mile. Y. Laurent: The reciprocal influence of 
folliculin and of insulin on the glycaemia of ovariectom- 
ieed dogs.—Et. Burnet and D. Olmer : The transmis¬ 
sion of the exanthematous fever of Marseilles to the 
lower apes. * 

Sept. 10. — G. Bigourdan: The observatory of 
Delambre at Bruy&res (Seine-et-Oise).— Constant 
Lurquin: Some algorithms characteristic of prob¬ 
ability.—Midcislas Biernacki : Integral functions.— 
Farid Boulad Bey: The geometrical determina¬ 
tion of the lines of influence of forces in con¬ 
tinuous beams of any form.—Nemours-Auguste and 
Martin: The relation between fertility and high 
frequency in radio telegraphy stations. It has been 
suggested that there is a tendency for operators in 
wireless telegraphy stations to become sterilised. 
Experiments on mice exposed to high frequency 
currents for fifteen days continuously negative this 
view : the fertility of the mice was unaffected by the 
treatment.—Philippe Fabre : Tho kinetic theory of 
the neuro-muscular stimulation by short waves.— 
Bordas and Neveu : Public baths. A discussion of 
the possibilities of infeotion in public baths. The 
authors regard this danger as a very real one, and 
make suggestions as regards the purification of the 
bathwater.—Et. Burnet and J. Bance : The properties 
of purified stroptooocous-soarletinous toxin. 


Cafe Town. 

Royal Society of South Africa, Aug. 15.—Sir Thomas 
Muir : Note on Briosohi’a treatment of the product of 
two sums 6f eight squares.—W. A. Jolly: On the 
action current staircase in skeletal muscle. It is a 
familiar fact that the twitches of a muscle stimulated 
by a series of stimuli exhibit at first a progressive 
increase in size, and this is usually regarded as demon¬ 
strating that previoxis stimulation has an improving 
effect on the muscle’s responsive power. The present 
paper is oonoemed with the staircase obtained in the 
first few responses when the action currents of the 
muscle are recorded as indicators of its activity. 
Records have been obtained from the tibialis anticus 
and gastrocnemius muscles of the pithed Xtnopus (the 
8 .A. clawed frog or toad) on indirect stimulation 
through the uncut and also the severed sciatic nerve 
by means of submaximal break induction shocks. 
The rates of stimulation employed are 15 and 20 per 
second. After the staircase phenomenon had been 
recorded ha both muscles by stimulation of the uncut 
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sciatic nerve, the nerve was severed in the thigh central 
to the stimulating electrodes whioh were left in place. 
This procedure, which is known to increase the nerve’s 
irritability, abolishes the staircase phenomenon, sug¬ 
gesting that we are dealing at first with a tissue of 
slightly depressed irritability and that stimulation 
improves its condition and increases its responsiveness, 
so giving rise to the staircase. The shortening of the 
latent period is consistent with this.— E. 0* Engel: 
Notes on two larvre of South African Diptera belong¬ 
ing to the families Leptidee and Asilid®. Lam - 
promyia sericea , Westwood, is the larva of a Leptid fly 
of the sub-family Vermileonin®, a group represented 
also in southern Europe and the southern Uruted 
States. The larvae of this group make conical piia in 
loose sandy soil, exactly like the pits of ant-lions and 
serving in the same way for the capture of ants and 
other terrestrial insects. Hypetechia nigripennis 
Wied. belongs to the family Asilidro (the Robber- 
Flies). Most of the Robber-Flies are long-bodied and 
long-legged and use their spiked hind legs in capturing 
other insects on the wing ; but Hyperechia and other 
members of the sub-family Laphriinro bear a striking 
superficial resemblance to certain of the Carpenter 
Bees, and their larvae are parasitic; in the nests of the 
bees which they mimic. The larval mouth-parts are 
much reduced, presumably in correspondence with the 
parasitic mode of life.—-Louis P. Bosnian and H. 
Zwarenstein : The effect of temperature on the blood 
sugar level and the glucose tolerance in Xenopns 
Lewis, Tho blood sugar levels at 5 D , 10°, 20°, 25° C., 
are respectively 69, 57, 44-2, 37 mgm. per 100 c.c. 
1 c.c. of 2per cent solution of glucose ( - 20 mgm.) was 
injected into the dorsal lymph sac;. This is equivalent 
to the ingestion of 50 gm. glucoso by a man weighing 
70 kgm. in carbohydrate tolerance teats. Tho toler¬ 
ance curve at 5° C. shows a maximum of 124 mgm. 
3 hours after injection and returns to normal 4 hours 
later. At 10° C.: max. of 119 mgm. J hour after in¬ 
jection, normal 5J hours later. At 20 u O. : max. of 
173 mgm. J hour after injection, normal 6£ hours later. 
The corresponding figures for man are : normal blood 
sugar 90 mgm. per 100 cc. ; max. of 180 mgm. J hour 
after ingestion of 50 gm. glucose ; normal 1 hour later. 
—E. J. Wayland : An account of a pebble industry 
in the Transvaal. Various artefacts found at Belfast 
in the Transvaal fall into two industrial groups. The 
first consists of a number of artificially chipped quart¬ 
zite pebbles ; the seoond has Mousterian affinities. 

Leningrad. 

Academy of Sciences. Comptcs rendus , No. 16-17. 
—F. Loewinson-Lessing : Magnetisation as a method 
for the rapid field determination of iron in bauxites. 
Artificial magnetisation may be used as a method of 
quick approximate determination of the content of 
ferric oxide in bauxites, perhaps also in certain clays 
and in limonite ores.—S. Jakovlev : The Tikhvin 
sands. An area of sand dunes in the Cherepovetz 
province is described. The dunes were formed prob¬ 
ably before the xerothermic period, but shortly after 
the Glacial period.- S. Ognev: A new form of the 
steppe oat from the Transcaspian region. Description 
of Octolobus manul ferrugineus sbsp, n. from the 
Kopet-Dagh mountains in Transcaspia.— N. N. Jakov¬ 
lev : Heredity of acquired characters in the palaeozoic 
corals Rugosa . These corals were fixed by one side, 
and as a consequence their calyx grew unequally. 
This unequal growth persisted even when the animal 
had no need to grow in that way ; .thus an acquired 
character was inherited.— N. N. Jakovlev : Terato¬ 
logy and morphogeny of the abrachiate crinoids. 
Seven abnormal specimens of Hemistreptacron abraoh- 
iaHts were found amongst nearly a thousand 
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specimens examined, the anomalies mainly presenting 
such characters as may be due to an interruption in 
the individual development; the forms resulting are 
interesting from the point of view of the ontogeny 
of the genus.—D. A. Grave : The method of mag¬ 
netic detection of iron ores suggested by Steklov is 
criticised from the point of view of mathematics, the 
argument being based on Gauss’s theory of earth 
magnetism. -P. Schmidt : A rare Japanese deep-sea 
fish, Ereunios grallator, Jordan and Snyder. Detailed 
re - description and measurements of the species, 
based on a specimen in the Academy collection, this 
being the third known example of the species.— 
B. Lichkov : Contribution to the geological history 
of the Polesie. Geomorphologioal studies in the 
Polesie lead to the conclusion that during the quater¬ 
nary period there existed on the Dnieper, Pripet, 
and probably on other South Russian rivers wide 
inundation areas reaching the area of glaciation. 
This disposes of the existing idea that desert con¬ 
ditions prevailed in the Polosio during the quaternary 
period.- C. Markov : Ancient continental dunes in 
the north-west part- of the Leningrad province.— 
A. Leskov : Gagea granulosa Turcz. Re-description 
of the species and its distribution in Russia,— 
A. A. Birula : Lower course of the Volga as a zoo- 
geographical frontier. A central-Asian scorpion 
Buthus eupeus thcrsiUm C. Koch is recorded for the 
first time from the right (western) side of the Volga ; 
since that river is an absolutely impassable barrier 
for scorpions, the question arises how the species 
arrived there, and it is suggested that the lower 
course of the Volga may have changed relatively 
recently, shifting to the east as compared with the 
former bod, which may have coincided with the ba«in 
of the Xarpa lakes.—M. Korsakova : Studies in the 
chemistry of denitrification processes. Denitrifying 
bacteria may be divided into two groups : some can 
develop at the expense of nitrates, while others 
require the presence of ammonia, nitrogen, or amine 
nitrogen. For the bacteria of the second group, 
amino-acids serve also as a source of carbon ; these 
bacteria possess a disamidaso which is able to split 
up tlio amine nitrogen.—V. Romanovskii : The 
statistical criteria of group characters. Some remarks 
and supplements to Pearson ’h theory of coefficients of 
racial likeness. 

Compter rendus, No. 18-19.--V. Jasnitskii : Some 
results of the hydrohiological investigations in Lake 
Baikal fluring the summer of 1925. Benthos and 
plankton organisms were studied ; bottom samples 
wore taken and a map of the distribution of the 
bottom flora of the southern part of the lake was 
prepared,—Th. Pleske : Description of a new species 
of the genus Eulalia (Diptera, Stratiomyidae) from 
Korea. Eulalia coreatui sp. n. is described and a key 
to the species of the subgenus Zoniomyia given,— 
V. Vlodavec : Two new deposits of alkaline rocks in 
the Kola peninsula. The peninsula is unusually rich 
in alkaline rock deposits, there being now ten separate 
deposits known. Analyses of rocks are given.— 
D. Serdjutchenko and P. Tchirvinskii: The paly- 
gorskite and pyrit-e from the Trudov mine in the 
Donofcz basin. The palygorskite has the formula 
K w Mg a Al s Si T 0, 4 .4H g O.—J. Beliajev : Classification 
of the points of longitude determined by astronomical 
observations. Eight different classes of longitude 
points are recognised and the permissible limits of 
error for each class stated,— B. Kuzmin : On a 
problem of Gauss.-—0. Tchekanovskaya : A modifica¬ 
tion of the abdominal extremities in Diogenes variant 
Heller ^ (D. pugikuor Roux) caused by parasitic 
oast ration. Hermit crabs, Diogenes various, para- 
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sitised by Peltogaster, often develop reduced ex* 
fcremities; castrated males in many cases exhibit a 
tendency to the deduction of the specifically male 
appendages and to the development of the female 
ones.—G. I. Poplavakaya : A contribution to the 
flora of the Crimea. A list of species of plants new 
to the Crimea, and a description of two new species, 
Phelipusa Helenas and Sorophularia exilis 8pp. nil.— 
N. Prokopenko : A seam of nakrite in the eruptive 
rocks of Totaikoi near Simferopol. Geo-morphological 
and mineralogical description of the nakrite.— P. I. 
Lebedev : Alutinisation of lavas of Alagoez in Ar¬ 
menia. Both in the crater of Alagoez and on its slopes 
alutinised lavas are common. There are several 
varieties of them and their chemical analyses are 
given.— F. I. Lebedev : Contribution to the mineralogy 
of the Tetjuche deposits of silver, zinc, and lead. 
.Analyses and mineralogical description of smith- 
soiutes from two deposits in the Russian Far East. 
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Kirkpatrick. Pp. 22, (CamUridge: W. Heffpr and Hone, Ltd.) Is, net. 

Air Ministry, Aeroniutloal Research Committee: Reports and 
Memoranda. No. 1144 (Ac. 812): Report on the Development of a Hot- 
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The Journal of the Insbluitl-m of Electrical Engineers. Edited by P. 
K Rowell. Vol. 60, No. 881, September. Pp. 909 lOOt + xxxll. (Jionddn ; 
E. and K. N. Spoil, Ltd.) 10s. 0d. 
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John L, Grinllnton. Pp, tv+ 289-383 +plates 12-3S. (Calcutta: Govern¬ 
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Journal of the Indian Institute of Science. Vol, 11 A, Part 7: t. 
Estimation of Iodine in Soils, by Roland V. Norris and D. A, Rama ltao; 
H. Carbohydrate Changes during the Ripening of Plantain*, by S. 
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the Alcohol-soluble Protein, by NuggehaUl Nnrayana and Roland V. 
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Tim Scientific Proceeding* of the Royal Dublin Society. Vol. IP, 
(V.S.), Nun. 1-8. I : Award of the Boyle Medal for Pure Science to 
william ttingiose Gelation Atkina, 1928; Report of the Coinniifctwi of 
Science and its Industrial Applications; 2: Award of the Boyle Medal 
for Applied Science to Walter Ernest Adenay, m«; Report of the 
Committee of Science and Its Industrial Application#; 8 : A Simple Pe rm 
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Current, by Dr. J. II. J. Poole; 4 : Influence of Temperature on Response 
to Ele-tricat Stimulation, by Prof, Henry H, Dixon and T. A. Rennet- 
Clark; 6: Sttfpinfjiwn pulinorww, a new Carboniferous Coral, by Dr. 
Lout* B. Smyth; 0 : Report of the Irish Radium Committee for the Veer 
192?, by Maurice It. J. Hayes and Dr. Welter C. Stevenson; 7 : Spectro¬ 
graph io Analyses of Irish Ring-Money and of a Metallfc Alloy fonhd in 
Commercial Calcium Carbide, by Dr. A. Q, G, Leonard and PWhelan; 
8; “ Blossom-Wilt ” of Apple Trees and " Wither-Tlp" of Pham Times, 
with fl pedal reference to two Biologic Forms Of tftmflfa oin*nn t Bon., tar 
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Board of SduoeUon. Report of the Departmental Committee on 
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Stall onety Office,) is. net. 
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Medical Practice# of the Creek Indians, by John R. Swanton; Abort* 
ginal Culture of the Southeast, by John R. Swanton ; Indian Trail# of 
the Southeast, by William Edward Myur. Pp. vii+900+10 platea. 
(Washington, D.C. : Government Printing Office.) 2.76 doliaiH. 

Department of the Interior: U.S. Geological Survey. Water-Supply 
Paper 671: Surface Water Supply of the United States, 1023. Part 11 : 
Pacific Slope Batina m California. Pp. vili + 481. M) fonts. Waiet- 
Supply Paper f>70 : The Ground-Water Resource# of Mississippi. By 
Lloyd W. Stephenson, Willlani N. I.ogan and Gerald A. Waring ; with 
Discussions of the Ohemicul Character of ths Waters, by C. S. Howard. 
Pp. vii + 616 + 12 plates. 90 cent#. Water-Supply Paper 682: Surface 
Water Supply of the United States, 1924. Part 2 : South Atlantic Slope 
and Eastern Gull’of Mexico Basin#. Pp. iv+0fl. lOceftts. (Washington, 
D.C. : Government Printing Office.) 

Bulletin of the National Research Council. No. (IS : Selected Topic# 
In Algebraic Geometry. Report. o( the Committee on Rational Trans¬ 
formation#. Pp* 806. (Washington, D.C. : National Academy of 
Sciences.) 4 dollars. 

Transaction# of the San Diego Society of Natural History. Vol. 5, 
No. IB: A new Fox from the Cape Region of Lower California, Mexico. 
By Laurence M. Huey. Pp. 208-210 +plates 26-20. (San Diego, Calif.) 

Sltzungflberlabte der PhyKikalisch-medlEliiischen Srzleikt 211 Erlangen. 
Hera usgege ben von Oskar Schulz. Band 58-69, 1920-1927. Fp. xx + 485. 
(Erlangen : Max Mencke.) 

Bulletin of the American Museum of Natural History. Vol. 67, Art. 7 : 
Termite# of the Belgian Congo and the Cameroon. By Alfred Edwards 
Kmeraon. Pp. 401-574 + plate# 20 88 . (New York City.) 

Skrlfter utgitt av Del Norsk* Vidanakap^Akadomt ( Oulu. Matomatlsk- 
naturvidauskapalig klasae, 1928, No. 4 : Untereuchungen liber die Kristall* 
atruktur von Se#quioxyden und Vorbindungem ABO 3 , Von William 
Moulder Z achariasen. Pp. 105. (Oslo: Jarob Dybwad.) 12.00 kr, 
Jajjanpse Journal of Chemistry : Transactions and Abstracts. Vol. 2, 
No. 4. Pp, 109*148. Vol. S, No. 1 . Pp. 70. Vol. 8 , No. 2 . Pp. 71-108. 
Vol. ft, No. 8 . Pp. 109-193. (Tokyo: National Research Council of 
Japan.) 

Department of the Interior: Bureau of -Education. Bulletin, 1028, 
No. 9: School* and Classes for the Blind, 1020-27. Pp. 7. 6 cents. 
Bulletin, 1928, No. 10: Industrial School# for Delimpirnte, 1020-1027. 
Pp. 22. Scents. (Washington, D.C. : Government Printing Office.) 

Conseil International de Recherches, Union G&xfosique etOAophysique 
Internationale : Section Internationale d’Hydrologic sclent!Hquc. 
Bulletin N. 10: Etude# poursuivles dans les dltforents pays sur les 
d 6 b 1 t# solide# des oours d'eau (Egypte, France, Itatle). Pp. 44. 
Bulletin N. 11 : Rapports sur lAtat do Thydrologle, Tch 6 coalovaquie. 
Pp. 19. Bulletin N. 12 : Reunion pl^niisre de la Section (Prague, 
Septembro 1927). Pp. 67. (Veueaia.) 

Agricultural Experiment Station: Michigan! State College of Agri¬ 
culture and Applied Science. Special Bulletin No. 178 : Michigan Rasp¬ 
berry Diseases. By O. W. Bennett. Pp. 62. Technical Bulletin No. 92 : 
A Study of the Cause of Honey Fermentation. By F. W. Fabian and 
R. I. Qninet. Pp. 41. (East Lansing, Micb.) 

Occasional Papers of the California Academy of Sciences. No. 16: 
The Amphibian! of Western North America; an Account of the Species 
known to inhabit California, Alaska, British Columbia, Washington, 
Oregon, Idaho, Utah, Nevada, Arieona, Sonora, and Lower California. 
By ^Joseph B. Sleviu. Pp. 162 +23 plate#. (San Francisco, Calif.) 

8 dollars. 

proceedings of the Imperial Academy. Vol. 4. No, 7, July. Pp. xxv- 

KTil+81«.4?8. (Tokyo.) 
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Scientific Papers of the Institute of Physical anti Chemical Research. 
No. 156 j Effect of a Circular Hols on the Btreas Distribution of a Bum 
under Uniform Bending Moment By Zlrd Tori. Pp. 65-S0. 4ft sen. 

S o, 157: Untersuchung der Dekahydroohlnolinderlvate. Xitteilung 4: 

bar den Hofineamtchen Abbau du Octohydro-a-methylindols, von 
Shin-Ichiro Fujtee. Pp. 91-98, 20 sen. (TOkyO: Iwsnaml Shoten.) 

Department of the Interior: Bureau of Education, Bulletin, 1028, 
No. il: Educational Surveys. By Arthur J. Klein, Walter S. Deffen- 
bangh, Tltnon Covert and Edith A. Lathrop. Pp. 07, (Washington, D.C.: 
Government Printing Office.) 15 cents. 


Cataloguer, 

A Catalogue of Mathematical and Physical Books. (No. 168.) Pp. 68. 
(Cambridge: Galloway and Porter, Ltd.) 

A Catalogue of Hclentiflc Books ; Including a portion of the Ornitho¬ 
logical Library of Dr. A. H. Evans. (No. 444.) Pp. 82. (Cambridge: 
Bowes and Bowes.) 


Diary of Societies. 

FRIDAY , October 12. 

Diesel Engine USers' Association (at 19 Cedogtn Gardens, 8.W.), at 
5.30.—H. B. Freeman ; Marine Oil Engines. 

Royal Society or Medicine (Clinical Section), at 5.80. 

Institution or Electrical Kmoineers ,(North • Eastern Students’ 
Section) (at Armstrong College, Newwwtle-on-Tyne), at 7.15- —I. H. 
Hedley: Chairman's Address. 

Junior Institution or Engineers, at 7,80.—F. Squirrel): The Use of 
Instruments In the Boiler-House. 

Institute or Mrtalh (Sheffield Local Section) (In Non-Ferrous Section, 
Applied Science Department, Sheffield University), at 7.80.—tt. D. 
Barklie: Alternating Current Eloctrolynls. — Dr. E. B, Sanlgar: 
Sodium Cyanide in Silver Plating. 

Oil and Colour Chemists' Association (Manchester Section) (at Milton 
Hall, Manchester), at 7.30.—Dr. V. G. Jolly: Pigment and Vehicle. 
Royal Society of Medicine (Ophthalmology Section), at 8.30.—C. H. 
Walker: Some Recent Change* In the Incidence of Ophthalmic 
Diseases (Presidential Address).—fi. Wollt: Report on a Case of a 
Large Implantation Cyst of the Conjunctiva, with Ulusti ations and 
Pathological Report. 

SATURDAY, October 18. 

Mining Institute or Scotland (at Hertot Watt College, Edinburgh), at 
8.—D. C. Gemmed and J. Heron: Some Impressions of German 
Mining.—Discussion on following Papers:—J, A. B. Horsley: Design 
end Maintenance of Flame Proof Enclosures, with Special Reference 
to Coal Face Machinery. W. Maurice: More about Better Mine 
Lighting.—J. M. Williamson and J. Bilsland : An Experience of 
Machine Mining In a Highly Inclined Seam.—G. W. Smith : A Trial 
Bore for Oil in South Africa, and the Results. 

North or England Institute or Mining and Mechanical Engineers 
(Northumberland and Durham Branch) (at Armstrong College, New* 
uastle-upon-Tyne), at 8.—Dr. H. Louis : Protection against Damage 
by Subsidence. 

Physiological Society (In Physiology Department, Guy's Hospital 
Medical School), at 4 .— G. P Crowden: The Recovery-Production of 
Adrenalin.—H. 1. Maistor, W. H. Ogilvle, and Dr. M. S. Pembrey : 
Excretions of the two Kidneys under DUferant Conditions,—Dr. M. 8. 
Pembrey: Weights of Hearts of FceUl and Newly Born Animals.— 
A. St. George lluggett: The Placental Glyoogen.—C. M. Burns: The 
Inflnenco of Guanidine Halts on the Growth and Composition of Bone. 
— Dr. E. D. Adrian and D. W. Uronk : Apparatus for Demonstrating 
Nerve and Muscle Action Currents.—Demonstrations R. A. Collier : 

A Simple Photographic A Mach men t. to an Ordinary Drum.—Prot 
R. J. S. McDowall: (a) A New Volume Recorder; (6) A Simple 
Apparatus for Mlcro-adjuatment in' all Directions.—Dr, E. D. Adrian 
and 1). W. Bronk : Impulses In Single Motor Nerve Fibres or In Small 
Groups of Muscle Fibres.—K. E. Harris, T. Lewis, and J. Vaughan : 
Urticaria produced by Cold. — B. T. Squeles : The Ultra-Violet Fluor¬ 
escence or Urine.—K. P. Poulton, W, It. Spun ell, and E. C. Warner: 
A Convenient Form of Apparatus for Measuring the Respiratory 
Kxohangfs of Carbon Dioxide and Oxygen over Short or Long Periods. 
—H. D. K&y : Class Experiments on Knzymle Synthesis, 

MONDAY, October U». 

Society ron the Preservation or the Fauna or the Empire (at 
Zi«>logical Society of London) (General Meeting), at 4,—Kxhibition by 
Mrs. V. Akeley of a film dealing with Gorilla Life, 

British Psychological Bocibtt (Education Section) (at London Day 
Training College), at 5.45. — Miss E. Wheeler: Backwardness In 
Arithmetic. 

RlecttrioaL Association for Woken (at K.L.1LA. Lighting Service 
Bureau, 15 Savoy Street), at 7.—W. J. Jones: Electric Light In 
Factories as tt atfects Production and Hygiene. 

Bradford Engineering Society (at Bradford Technical Colloge), at 
7.80.—R. A. Thwattes: Electricity Supply In Rural Areas. 

INSTITUTION OK HEATING AND VENTILATING RNOINERRH (Associate 

Members and Graduates Branch—Lon don and District) (at Borough 
Polytechnic), at 7.80.—Debate on Steam v. Hot Water Heating. 
Hunterian Society or London, at 7.80.—Dr. A, Westerman ; Gleanings 
from the Minutes (1907-1928) (Presidential Address). 

Institute or Metals (Sheffield Local Section) (conjoint meeting In Non* 
Ferrous Section, Applied Science Department, Sheffield University), 
at 7.80.—C. Johns: Influence of Pressure on Rocks and Metals (Sorby 
Lecture). ^ 

TUESDAY, October 1ft. 

" Royal Society of Medicine, at 5.80.—General Meeting. 

Institution or Heating and Ventilating Engineers (Associate 
Members and Graduates Branch—Manchester and District) (at 
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Milton Hall, Manchester), at 7*—A. Hlndley: Pipe Siring for Hot 
Water Supply Installations. 

Royal Aeronautical Socijry (Leeds Branch) (at Leeds).—Prof. & 
Brodetsky: The Aerodynamics of Wing Sections. 

WEDNESDAY, Octobbk 17. 

New co hen Society fob Tea Study or the History or' Enoinicrino 
and Technology (at Science Museum, South Kensington), at 6.80.— 
W. H, Deskin : Early Days of Railway Signalling. 

Royal Microscopical Society, at 7.80.—J. H. Barnard and F. V. Welch: 
An Electrically Heated Warm Stage with Compressor for Use with 
High Power Objective*.—Prof. E. Ghosh: Two New OiHates from 
Sewer Water. 

O.B.C. Society for Constructive Birth Control and Racial Pro* 
cress (at Essex Hall, Strand), at 8.—Dr. M. Beddow Bayly : Voronoff 
and his Rejuvenation Experiments. 

THURSDAY, October 18. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.80,— 
H. Sutton : Light Alloys and their Use In Aircraft. 

Institute of Meta La (Birmingham Local Seotion) (In Engineers 1 Club, 
Birmingham), at 7. 

Royal PaorooRAFerio Society or Great Britain, at 7.—Exhibition 
by Lantern of Colour Slides. 

Oremioal Society, at 8.—Prof. T. M. Lowry, H. Monreu, and O. A. H. 
MacConkev: Studies of Dynamic Isomerism. Part XXVIII. Absorption 
Spectra of the Ketonlc and Knolic Forms of an a-diketone,—w. A. 
Kirkby and Prof. R. V. Wheeler: Explosions in Closed Cylinder*. 
Part J. Methane*alr Explosions In a Long Cylinder. Part It. The 
Effect of Length of the Cylinder.—O. O. de 0. Ellis and Prof, U. V. 
Wheeler: Explosions In Closed Cylinders. Part III. The Manner of 
Movement of Flame.—B. FlUrscheim and K, L. Holmes: Fontanltro* 
aniline. 

British Institute or Radiology, at 8.30.—Dr. L. A. Rowden: The 
Future of Medical Radiologist!*.—W. V. Mayneord: A Slide Rule for 
Radio Dosage Calculation. 

Institution of Mining and Metallurgy (at Geological Society). 
FRIDAY , October 19. 

Medical Officers op School** Association (at 11 Chandos Street, 
W.l), at 6.— Surg. Comdr. 8. F. Dudley: Mlcrobic Dissemination in 
Schools. 

Royal Ooli.eoe of Surgeons or England, at 6.—Sir Arthur Keith: 
Demonstration of Problems in Human Anatomy which arise out of 
the Identification of a Skull attributed to lxml Darnloy—Illustrated 
by Specimens. 

Booibtt or Chemical Industry (Liverpool Section)(in Muspratt Lecture 
Theatre, Liverpool University), at <h—B. D. w. Luff: The Rubber 
Industry. ; 

Institution or Mechanical Engineers, at6.—It. W. Allen : Presidential 
Address. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.—Informal Meeting. 

Junior Institution or Enginerrs, at 7.80.—R. H. Sharp: Technical 
Advertising. 

North-Bast Coast Institution of Engineers and Shifbuilderb 
(Newcastle-upon-Tyne). 

Society of Dyers and Colourists (Manchester Seotion) (at Manchester! 
— G. B. Holden: The.Application of Paints to Textiles (Chairmans 
Address). 

PUBLIC UCTURII. 

SATURDAY , Ootoekb IS. 

Hormikan Mubeom (Forest Hill), at 8.80.—Prof. J. R. Ainsworth DavU: 
The Animal Conquest of the Sea. 

TUESDAY, October 16. 

Grisham College (Bsslnghsll Street), at 6,—A. R, Hlnks: A Study of 
the Solar System. (Succeeding Lectures on Ont 17, 18, and 19.) 

WEDNESDAY, October IT. 

Royal Institute or Public Health, at 4.—Dr. E. Graham Little: 

The Health of the Medical Practitioner. 

Kino's College, at 5.80. —Sir Oliver Lodge: The Indebtedness of 
Industry to Pure Science ; Introduction. 

THURSDAY, October 18. 

University College, at 4 .—Dr. D. H* Scott: Aspects of Fossil 
Botany, (Succeeding Lectures on Oct. 26, Nov. 1 and 8.) 

SATURDAY , October 20. 

Horninlan Museum (Forest Hill), at 8.80.—Mias M. A. Murray: 
Sculpture in Ancient Egypt. 

CONORIUI8, 

October 12-15. 

Italian Congress of Internal Medicine (at Borne).—Prof. F, Schbpftr, 
L. Domlnlcl, and X. Gortan: Tumours of the Spinal Cord.—Prof. U. 
Gabbi: Undulsnt Fever and Bang's Bacillus.—Prof, L. Farranini and M. 
Ghlron; Diuresis and Diuretics.—Major G. 0, D'Ambrosio: Functional 
Cardiac Disorders In Relation to Military Service. 

October 19. 

Housing and Health (at Town Hall, Windsor), at 8.—Dr. W. Butler; 
The Heir House.—Miss Joan BunderUnd ; The 014 Hodja ■ 
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! State Control of Exploration. 

T HE spread of sovereignty to polar regions has 
resulted in various measures of authority in 
uninhabited or sparsely habited lands. These vary 
from the effective jurisdiction of Denmark in 
western Greenland and the police control of Arctic 
Canada to the merely nominal jurisdiction without 
resident authority in the British claims in the Ross 
and Falkland dependencies in the Antarctic. As 
the rule, the authority is exercised solely in the 
interests of the native fauna, and is aimed at 
restricting the destruction of game and at the same 
time levying some tribute on hunter and whaler. 

The latest Arctic power is Norway, with her 
new-found possession of Spitsbergen, or to be more 
precise, the archipelago of Svalbord, an ancient 
name revived to embrace all the islands between 
lat. 74° and 81° N. from long. 10° to 35° E. 
Norwegian control of these islands was granted by 
the Supreme Council in 1920 and became operative 
in 1925. Norway's first act was the promulgation 
of game laws to restrict the ravages of the winter 
fur trappers; and now measures have been 
announced for the regulation of exploring expedi¬ 
tions that employ Norwegian vessels or engage 
Norwegian subjects in Norwegian ports. This will 
apply to most expeditions to Spitsbergen, since 
Norwegian subjects are nearly always included in 
their personnel, even if Norwegian vessels are not 
employed. Such expeditions in future must notify 
Norges Svalbard og Ishavs-imdersokelser, the 
government department set up for the purpose. 
Their plans and equipment will be considered by 
a committee, which includes a government ship 
surveyor and a member with personal experience 
of Arctic wintering. This applies particularly to 
such expeditions as intend to winter or are propos- 
ing to go to regions where conditions may necessitate 
wintering. 

The regulation is a wise one. It may rob the 
Arctic of many adventurous talcs that the future 
might produce, since well-found and efficiently led 
expeditions do not produce the same measure of 
adventure or yield the same thrills as those in 
inexperienced hands ; but we cannot regret that 
loss. Experience has shown that several expedi¬ 
tions in the recent past have been so poorly equipped 
or badly led, through lack of experience, that they 
have got into difficulties which necessitated relief 
measures either by the coal-mining companies in 
Spitsbergen or by the Norwegian State. The 
possibility of this burden and expense must be 
avoided in future so far as possible. On financial 
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grounds alone the new regulation of the Norwegian 
Government is justified. The sum expended, on 
relief expeditions in Spitsbergen in recent years 
would have handsomely financed several useful 
polar expeditions. There is no reason to anticipate 
any interference with properly conducted expeditions 
or any desire to discourage legitimate enterprise. 

Norwegian interest in her new possession does 
not stop there. The Spitsbergen department to 
which we have referred is organising, as indeed it 
has done for several years, the survey and scientific 
exploration of the country in so far as this work 
remains to bo accomplished. It is now proposed, 
for the suggestion cannot be made obligatory, that 
all scientific expeditions to Spitsbergen should con¬ 
sult the Spitsbergen department before maturing 
their plans. By so doing, an expedition will save 
spending time on work that is already partly or 
wholly done or avoid overlapping the field of work 
of contemporary expeditions. Help of a more 
practical nature will also be available in reference 
to literature and maps and advice on routes and 
equipment. This information will be provided free 
of charge, and all that, is asked in return is a report 
of the work of the expedition and copies of any 
publications concerned with its results. The in¬ 
stitution of an inquiry office and bureau of advice 
has much 'to be said in its favour. There have 
been too many instances of overlap of work, and 
this applies not merely to Spitsbergen—especially 
when the results of expeditions have been long 
delayed in publication, and the difficulty of tracing 
the numerous papers, often in obscure journals 
of small circulation, is only too well known 
to all workers in polar regions. The Norwegian 
Spitsbergen department also promises the publica¬ 
tion of research papers, at the cost of printing only, 
in its Skrifter ont Svalbard og Ishavet. Anyone who 
has had occasion to work in Greenland and made 
use of the MeMeleUer om Grtinland must realise 
the value of the regional grouping of papers in this 
way. 

Another aspect of Norwegian work in Spitsbergen 
deserves notice. The nomenclature of the islands 
is in a state of chaos. Many features have had 
several names, and many names have been corrupted 
and changed in usage. Some years ago Sir Martin 
Conway tried to unravel the muddle by going back 
to the earliest names for each feature. But 
historical precedence, though logical, is not always 
practical, especially in a land that is inhabited 
or much frequented. The Norwegian Government 
is now engaged in a survey of all Spitsbergen 
names with the view of reaching a state of finality. 
No. 3077, Vol. 122] 
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We understand that priority will be a general 
guide, but we trust that usage will not be overlooked. 
Familiarity may give a name justification ; and 
it is to be hoped that the tendency which Nor¬ 
wegian maps of Spitsbergen have already shown 
of translating proper names of a descriptive nature 
will not be generally followed. Proper names, 
even if they are difficult of pronunciation by 
Norwegians, have at least historical value. It 
must be remembered that most place names in 
Arctic regions are labels that will be used only in 
scientific works and will not pass into popular use. 
There can, however, be no objection to the recom¬ 
mendation that new names proposed by any expedi¬ 
tion should be submitted for approval to the 
Spitsbergen department. This measure is justified, 
and comparable steps are advisable in all polar 
lands. The Geographic Board of Canada is now 
engaged in a survey of all place names within the 
Dominion and has done much to dispel confusion. 
It is hoped that the Norwegian Spitsbergen depart¬ 
ment will be as successful. 


Epistemology for Physicists. 

An Account of the Principles of Measurement and 
Calculation . By I)r. Norman R. Campbell. 

Pp. x + 293. (London: Longmans, Green and 
Co., Ltd., 1928.) 12*. M. net. 

HIS is a somewhat difficult book to review, 
and we are not quite certain that its title 
adequately describes its contents. In the first 
place, we may note that ‘ Calculation ’ seems 
here to denote a process quite different from the 
arithmetical investigations with which many of 
us are accustomed to associate the term. In his 
Chapter xii. Dr. Campbell gives the equations : 
x = vt, 

which he says can be established if a particle be 
projected horizontally in a gravitational field— 
although we fancy he might find it difficult to 
establish them except as conceptual limits, even 
if he could catch a 4 particle * and projeot it 
horizontally. From these equations he deduces 
algebraically : 

y =fx*l(2v*), 

and terms the process 1 calculation/ His chapter 
shows that he understands by calculation the 
deduction of mathematical results {by some form 
of algebraical analysis) from the equations, which 
are more or less approximately satisfied by the 
numerical values provided by physioal experiment. 
The computer wil[ meet only with disappointment 
if he hopes to find included under the ** Principles 
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of Calculation ” anything approaching a treatise, 
or even an essay, on the science of computing. No 
york on this topic exists in English, and the 
German text-books are by no means wholly satis¬ 
factory. 

When, however, we have accepted Dr. Campbell's 
definition of * calculation/ we see that his work is 
an epistemology of measurement and of the 
application of mathematical processes to the 
functional tables based on measurement, which 
appeals essentially to the physicist, and not to 
the computer. Although the reviewer has spent 
hie whole life in measurement and calculation, 
he is very doubtful whether a careful study of the 
first 134 pages of the present work has at all 
cleared up for him his notions on the classification 
of magnitudes, on units and on factors. He has 
the misfortune to be English, and Dr. Campbell 
is Scottish, and therefore is probably a stronger 
logician. The great English physicists, in the 
reviewer's opinion, have in the past worked, 
perhaps, more by instinct than after a logical 
analysis of their fundamental conceptions. The 
inter-racial difference is well marked when our 
authoT comes—as he does at considerable length 
and with some degree of novelty—to deal with 
the “ Principle of Similitude ” as applied to the 
argument from dimensions. Hero lie writes : 
“ All the difficulties and controversies of the 
subject have arisen from Rayleigh’s tragic inability 
to give any clear account of a method of reasoning 
which he himself used with such great success 99 
<P. 270). 

The physicist who has reached * instinctively 9 
a solution even in Rayleigh's tragic fashion may 
test it and retest it experimentally without 
troubling himself greatly about the epistemology 
involved in his process. Nay, he may appeal, 
and justifiably appeal, to that famous proposition : 
“ Qui veram habet ideam, simul scit se veram 
ha'bere ideam, neo de rei veritate potest dubitare.” 
Many great scientific discoverers have probably felt 
the truth of this without venturing to appeal to it, 
but it may not be a way of safety for the lesser 
workers. The only test of the relative virtues 
of the epistemological and ‘ instinctive 9 training— 
supposing, of course, a teacher of high order— 
would be for the latter to persuade half his pupils 
to study closely Dr. Campbell's first 130 pages 
and to tell the other moiety to proceed without 
doing so, and then to determine statistically their 
relative success in later experimental investigations. 

Numerical dimensional problems have ever been 
ft great stumbling-blpok to the student of slow 
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receptivity at the start of his physical career; 
often far too little time and practice are devoted 
to them. Will Dr. Campbell's introduction to 
the general principles of measurement help such 
students ? Only an experiment on a big eale 
can answer the question. We hope it may be 
made. 

We have already referred to the topics of 
Chapters xii. (Calculation) and xiii. (Argument 
from Dimensions). Between these and the earlier 
eight, mostly elassificatory chapters, are inserted 
three chapters on w f hat are really statistical 
problems. A great deal of this seems to suggest 
that Dr. Campbell is not so fully acquainted with 
modern mathematical statistics as we might have 
anticipated. He is, we think, particularly un¬ 
fortunate when ho comes to deal with correlation 
in his chapter on 4 approximate laws/ In the 
great majority of cases that the physicist has to 
handle, the bi-variate relation is not linear, and 
the student can learn little from the coefficient 
of correlation. He should be introduced straight 
away to the correlation ratio, which will he far 
more helpful to him. 

Again, Dr. Campbell uses the term ‘ mean error 9 
in the Gaussian or German sense ; a use not 
established in England, 1 where the term 1 standard 
deviation * is now fairly current. Although he 
rejects the normal curve of errors,—-and rightly 
rejects it as a universal law,—his reasons for doing 
so (p. 182) seem to the present reviewer invalid. 
The ‘ fetish ’ character of this law can only and 
has only been demonstrated by showing that the 
astronomical errors and other distributions of 
deviations which are supposed to obey it, certainly 
do not, when a test of ' goodness of fit 1 is applied 
to these frequency distributions. Yet, although 
Dr. Campbell rejects the 4 fetish/ he tells us on 
p. 169 that l< the probable error is two-thirds 
of the mean error 9 9 ! Again, at times he takes 
4 range ’ as a measure of the accuracy of his observa¬ 
tions apparently in preference to standard devia¬ 
tion; but while the latter varies randomly with 
the sample, the former is a definite function of 
the number of observations, and the student must 
carefully bear this in mind. When Dr. Campbell 
lays such stress on terminological exactitude, we 
read his pp. 192-3 with some surprise. Taking 
two variates x and y, using a bar to denote mean 
quantities, and the symbols $ and ij to be given 
by g^z-x, yj «y -y, we have the definition of 
the. coefficient of correlation j s . He 

1 Id English writings * mean error * means what it says, the mean 
arithmetical error, regardless of sign. 
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now supposes all the observations to be repeated 
and denoted by x' and He then takes : 

as the mean errors of x and y. It is not easy to 
see why E s and E v are really the ‘ mean errors.' 
Tho moan error for any given value of x cannot be 
found from two observations at that point. Does 
Dr. Campbell suppose the observational error to 
be the same throughout the range of x ? If it be 
not—and the present reviewer’s experience is 
not in favour of the constancy of error at all points 
of a physical range—then what is the true physical 
meaning of E x and E v ? 

Dr. Campbell now writes : 

JV^ 2 (l-r*) 

Y;*=E*+b*E* 
and b 2 - r 2 >) 2 /£ 2 

and says : 

“ Of these, Y x measures the total range over 
which y varies ; Y 2 the part of this range which 
cannot be attributed to variation of x ; F 3 that 
which can be attributed to errors of measurement.' 7 
The italics are the reviewer’s. What will the 
student make of the statement that the standard 
deviation of y. which includes the observational 
errors of y, is the total range over which y varies ? 
What will he understand when he is told the 
square root mean square distance of individual 
y 's from a certain straight line—a line determined 
by the Gaussian process—is a part of this range ? 
Lastly, how has Dr. Campbell demonstrated that 
Y s is 1 that ’ (presumably ‘ part of total range ') 
which can be attributed to errors of measurement \ 
Presumably, in obtaining it, lie has neglected 
quantities to which he does not refer. Why b 
and not b\ and why has he assumed that the 
points x y y i x\ y' really lie on a straight line, and 
that that straight line is the one determined by the 
Gaussian ‘ fetish ’ ? 

These difficulties are well illustrated on p. 200, 
where Dr. Campbell applies his formulae to a 
special example, and assumes that since r is as 
big as h 0*062, it suffices to prove perfect correlation 
that y 2 and Y a are nearly equal. But neither 
Y 2 nor Y ;1 is a measure of the variability of r due 
to random sampling, and the * mean error' of r — 
to which he does not here refer—would not be even 
for 200 observations—that provided from the 
Gaussian ‘ fetish 7 formula on his p. 192. 

One further citation from these statistical pages : 

“ There always is a limit beyond which increase 
of number doos not improve consistency on repeti¬ 
tion, Where the limit lies can be determined 
No. 3077, Vol. 122] 


in any particular case by subdividing a set of 
observations; if the result obtained from each 
of the two values does not differ appreciably from, 
that obtained from the whole, then t)ie number 
is sufficient. But what is meant by * appreciable' ? 
An inappreciable difference is one not greater than 
that due to the step in the measuring instrument, 
for differences of this order can never be elimin¬ 
ated ; but again it may be a counsel of perfection 
(sometimes even of impossibility) to prescribe 
that such consistency is always to be attained.” 

This appears to us entirely erroneous and we 
believe Dr. Campbell will Bee that it is so, if he 
will first measure five hundred lengths with a 
scale with fine micrometer attachment, and then 
crudely classify his lengths into groups correspond¬ 
ing to, say, centimetres. He will find that the 
mean of the latter is much nearer to the mean of 
the micrometer readings than is due to the centi¬ 
metre step of the crude readings, and the source 
of this agreement is fairly obvious. A mean is, 
indeed, far more accurate than the step in the 
measuring instrument, although we have heard 
distinguished astronomers ask why the mean is 
given to two decimal places, while the scale only 
admits of reading to the first decimal. 

We are not writing with any desire of captious 
criticism. We hope, and believe, that a second 
edition of this book may be called for ; and should 
this be so, perhaps Dr. Campbell may be willing 
to rewrite this statistical portion of his work with 
the epistemological exactitude he demands in 
more purely physical conceptions. At least let 
us have a statement of the limitations the formulae 
he provides involve. 

Home-grown Sugar. 

Sugar Beet and Beet Sugar. By R. N. Dowling. 

Pp. x + 277 + 24 plates. (London ; Ernest Benn, 

Ltd., 1928.) 15s. net. 

URING the War it was realised in Great 
Britain that there can be great danger in 
complete dependence upon imported food supplies. 
When, therefore, the crisis of the enemy submarine 
campaign was over, increased consideration was 
given to British agriculture, and the possibilities for 
home food production. The position of the farmer 
with regard to the rest of the nation was seen to 
be one of the greatest importance, and in many 
schemes of reconstruction emphasis was laid upon 
the national requirement of a large area of land to 
be maintained in a highly productive condition* 
With the passing of the years, however, memories 
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of crises have become blunted, and there is now a 
tendency to revert to what seems to be the normal 
view of agriculture and home food production. The 
farmer appears once more as an individual whose 
production and trading must depend for success 
upon the ohances of markets which are open to the 
goods of the whole world, and not upon a point of 
national necessity. The value of home produce is 
measured by the usual standard of free markets, 
and the great weight of the fear of hunger in a time 
of war diminishes in the balances of opinion. 

Despite this tendency, we have still with us con¬ 
siderable survivals of the War period in the form of 
regulations, committees, and increased facilities for 
agricultural research ; and it is fair to regard the 
sugar beet subsidy and the increased acreage under 
that crop as one of the results of the War and of the 
trend of thought arising from it. The subsidy, 
which is a decreasing one, came into operation in the 
season 1924-25. It has now run through its first 
four years, and has come to the point where it drops 
from. 19*. Grf. per cwt. on home produced sugar to 
13*. per c wt. In another three years it should drop 
again to 6*. fid. per cwt., and then disappear 
altogether. 

The subsidy was intended to act as a shield to a 
young and growing industry during its early and 
critical years, and it has coincided in the first stage 
with a very remarkable increase in the acreage 
under sugar beet and in the number of factories 
employed in the extraction and manufacture of the 
sugar. In 1924 there were 23,700 acres under the 
crop and 3 factories ; in 1925, 51,140 acres and 9 
factories; in 1926, 125,000 acres and 14 factories; 
and in 1927, 222,000 acres and several more 
. factories. The rotations of a good deal of arable 
land in England have been modified to include this 
crop, which produces both cash and a considerable 
amount of food for stock, and there is a large number 
of growers who have found great benefit from the 
crop in the farm crisis of the past few years. 

We have come now to the first real testing point 
of the subsidy scheme, and the next three years 
will show what part of this great increase of interest 
and acreage is to become a permanent feature of 
agriculture in England and what part is merely the 
effervescence of a boom period. It has been known 
for a great many years that high quality sugar beet 
can be grown in England with the ordinary tech¬ 
nique used in various districts for mangolds and 
potatoes, and the experiments of Duncan in Suffolk 
in I860, and of Lawes at Bothams ted some few 
years later, were easily confirmed by the Board of 
A|pnonlture trials at seven centres in 19J1. The 
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main question has always been one of economic 
expediency and not of cultural possibility, but de¬ 
spite this there is no doubt that the progress of sugar 
growing in England in future will depend on the 
technical ability of our farmers in growing and 
handling the crop and its by-products. 

As the economic shelter of the subsidy disappears, 
the English grower will come into direct competi¬ 
tion with the foreign and colonial growers, and his 
skill will be tested in direct comparison with theirs, 
and in the beginning of this comparison it is dis¬ 
concerting to note how low have been our average 
yields of beets during the past several years. The 
lowest figure appears in 1923, when about 17,000 
acres averaged only 4 tons per acre of washed beets, 
and the highest in 1926, when with a favourable 
season 8*7 tons per acre were recorded on 125,000 
acres. The average for the eleven years 1912-15 
and 1920-26 was 616 tons per acre. 

Even when the vagaries of season and the inevit¬ 
able mistakes of growers in the production of a new 
type of crop have been allowed for, this average 
appears to be disappointing and compares very 
unfavourably with the crops obtained in some of the 
competing countries and by some successful growers 
in England. Under really favourable conditions, 
crops up to 20 tons per acre have been obtained in 
England, while there are very many places where 
farmers have grown and sold 12-14 tons per acre on 
large areas of land. It seems that in the growing of 
this crop the farmer has a very well-marked oppor¬ 
tunity for the exercise of technical skill, and the 
difference between a 12-ton crop and the average of 
6 tons must be accounted for in most seasons by the 
difference in the degrees of skill and judgment 
found in the growers. 

Of oourse, the ultimate measure of a sugar beet 
crop must be taken in terms of sugar per acre, and 
therefore the sugar content of the roots comes to 
have considerable importance. Of late years the 
average sugar content in England has been as good 
as that of the continental crops, and it appears that 
we have not so much room for improvement in this 
particular os in the matter of yield of beets to the 
acre. It is not too much to say that, unless the 
average crop can be raised from 6*16 tons per acre 
to 9 or 10 tons per acre, there will be no future for 
sugar beet growing as a large branch of British 
agriculture. 

Mr. Dowling’s book, following upon a smaller 
work on the same subject, is the first attempt to 
deal comprehensively with the crop as it appears in 
England. It is in the nature of a text-book, and 
is a painstaking piece of work which gives the 

Ql 
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general principles for the successful culture of sugar 
beet in a form which is easily available to both 
farmers and their many advisers. It has also the 
advantage of appearing at a time when it can be 
really useful. 

There are considerable opportunities for agri¬ 
cultural scientists of various kinds to extend and 
improve the information which exists at present in 
such matters as the special manuring of sugar beet; 
the breeding of strains suitable to varying conditions 
of soil and climate; and the design and use of labour- 
saving machinery, but the immediate problem 
lies with the growers. The soil, climate, and know¬ 
ledge already available are good enough to raise the 
poor yield of the average orop by several tons per 
acre, if they are only used to the best advantage. 
Unless this is done in the next three years, we cannot 
hope to find a strong and important sugar beet 
industry as a feature of British agriculture at the 
end of the subsidy period. 

Clement Hkigham. 


Theoretical Physics, 

(1) Handbuch der Physik. Herausgegeben von H. 

Geiger und Karl Scheel, Band 5 : Qrundlagen 
der Mechanik, Mechanik der PunJcte und starren 
Korper, . Pp. xiv + 623. 51*60 gold marks. 

Band 7 : Mechanik der flilssigen und gasfdrmigen 
Korper. Redigiert von R. Grammel. Pp. xi 
+ 413. 34*50 gold marks. (Berlin: Julius 

Springer, 1927.) 

( 2 ) Lectures on Theoretical Physics delivered at the 
University of Leiden . By H. A. Lorentz. 
Authorised translation by Dr. L. Silberstein 
and A. P. H. Trivelli, Vol. 2 : Thermodynamics , 
edited by T. C. Clay-Jolles; Entropy and 
Probability, edited by Dr. C, A. Crommelin ; 
The Theory of Badialion, edited by Dr. A. D. 
Fokker; The Theory of Quanta, edited by Dr. 
G. L. de Haas-Lorentz. Pp. xii + 410. (London : 
Macmillan and Co., Ltd., 1927.) 21*. net. 

(1) rriHE two volumes before us of Geiger and 
J- Scheel’s “ Handbuch der Physik ” contain 
a complete survey of those portions of the mathe¬ 
matical analysis of the mechanical principles and 
their applications which have any bearing on 
physical phenomena and theory in the broadest 
sense of those terms. After a preliminary short 
section on the various axiomatic systems of 
mechanics, the first volume opens with an excellent 
analysis of all the fundamental principles and 
methods employed in the attack on the soluble 
problems of dynamics. This is followed by a short 
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section on the important subject of disturbed 
motions, the first step towards the solution of more 
general problems. These two sections on general 
principles and methods are followed by a number of 
chapters on the detailed application of the methods 
to specific problems: the first of these is on the 
kinematics of a point and rigid body; then there is 
a chapter on the geometry of forces—including the 
graphical methods, and one with the usual treatment 
of the dynamics of mass point systems and of rigid 
bodies. This volume concludes with a section on 
the applications of dynamical principles to technical 
problems, and a final short section on the bearing 
of the special and general relativity theories on 
the principles and results of the previous general 
theories. 

The second and smaller volume treats of the 
mechanics of fluid media. It commences with a 
section on the formal theory of ideal fluids and the 
usual problems which are dealt with in that theory ; 
the second section oontains the usual and familiar 
theoretical treatment of viscous fluids. The third 
and fourth sections deal with the various points 
of interest which arise in the technical applications 
of the subject in hydraulics, to such problems as 
water flow and propeller motions. The fifth section 
treats of the dynamics of gases—including a dis¬ 
cussion of finite streaming—and the book is 
completed by a long and comprehensive section 
on capillarity. 

In both volumes, but perhaps—from an English 
point of view—more particularly in the second, the 
details of the treatment of the separate subjects 
are on familiar lines, but the choice and arrange¬ 
ment of the matter represents a definite and 
carefully planned compromise between the intensely 
mathematical treatment of the larger treatises and 
the purely descriptive physical ones of the text¬ 
books. But it is this careful balance which is 
everywhere maintained between the mathematical 
analyses of the subject and the purely descriptive 
expression of the underlying physical principles 
and results, which is the most pleasing feature of 
the whole work, and will therefore commend these 
volumes to those who are attempting to obtain a 
sane outlook on these subjects in particular and 
physios in general—a somewhat difficult matter in 
these days of wave mechanics and matrices. 

In England theoretical physics, or ' applied 
mathematics/ as s6me of us like to call it, has 
unfortunately fallen between two stools—or * chairs ’ 
in our university meaning of that word. On one 
hand, we have the mathematician, doing it as 
applied mathematics, that is, as a eetofaxioms 
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on which changes can be rung with the instruments 
of pure mathematics, who has less interest in 
maintaining a vital contact between the subject 
and the real facts of life than in obtaining an 
exact solution of a difficult and artificial problem. 
On the other hand, we have the. experimental 
physicist with little or no mathematical training 
and a tremendously suspicious attitude towards 
anything involving a double integral or the curl 
of a vector, who does not realise, therefore, that the 
most general mathematical expression of a physical 
result is probably the most definite, concise, elegant, 
and illuminating expression of that result that it 
is possible to obtain. 

This unfortunate state of affairs will continue 
so long as we refuse to recognise that theoretical 
physics and applied mathematics are really one 
and the same subjects, and that if it is necessary 
for the mathematician to do theoretical physics 
to maintain his mental equilibrium—as many of 
us feel—it is even more necessary for the physicist 
to do applied mathematics to enable him to 
appreciate the full meaning and bearing of bis 
experimental work ; but it is some such compromise 
between our present views of these two subjects 
as is offered in these two books that should really 
be taken by both sets of students. 

However, this purely domestic matter has little 
to do with the two books before us, except that it 
induces us to commend them to our physicists and 
mathematicians more strongly than might other¬ 
wise be necessary. Apart from this, the two 
volumes are worthy models of what a * handbook * 
really should be, and we may congratulate the 
authors in particular, and the editors and publishers 
in general, on the really successful achievement of 
this part of their plan. 

(2) The second volume of Loren tz’8 lectures is 
in four sections, dealing separately and respectively 
with thermodynamics, entropy and probability, 
the theory of radiation, and the theory of quanta. 
The first section, on thermodynamics, covers all 
the usual topics of the text-books on this subject, 
including the applications to phase theory and the 
graphical geometrical treatment of the problems 
that arise therein. The second section, on entropy 
and probability, commences with Boltzmann’s 
deduction of Maxwell’s law, and then discusses 
Gibbs's method of canonical and micro-canonical 
assemblages and the statistical definitions of 
entropy. The third section contains One of the 
few consistent treatments in existence of the 
fundamental laws of the theory of radiation, j 
finistdng up with Jeans’s and Planck’s derivations 
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of the fundamental function. The last section, on 
the theory of quanta, gives in broad outline Bohr’s 
theory of atomic structure with its modifications 
by Debye, Epstein, Sommerfeld, and others, and 
also the main applications of the same idqp-s to 
the theory of the material states. 

This second volume differs somewhat in character 
from the first volume, in that it deals in a rather 
less specialised manner with the subjects covered 
in the titles. The separate sections of the present 
book are in fact more in the nature of introductions 
to their respective subjects ; and presented as 
they are with the generality and all the ease and 
grace of Lorentz’s inimitable style, they combine 
into a really excellent text-book, admirably suited 
for use by students oommenoing a thooretical study 
of these subjects. Each section contains all the 
essential theoretical and practical details of the 
topics it handles and is as complete as possible in 
the limited space allotted to it. 

The translation is unfortunately not quite up 
to the standard of the previous volume. The desire 
to be literal has resulted too frequently in clumsy 
sentences in unusual grammatical form, which 
could easily have been recast in a clearer and more 
elegant form ; and occasionally the sense has 
disappeared entirely from the text. For example; 
the phrase “ the whole can be attributed a definite 
free energy,” which occurs on p. 51, and the 
italicised phrase on p. 157, namely, ” the results 
of a lottery can acquaint us with the real state of 
a system,” do not convey much to a reader un¬ 
familiar with foreign grammatical form. These 
blemishes, however, although frequent, are not 
serious enough to prevent the reader from getting 
the full sense of the text very easily, and they do 
not therefore materially detract from the general 
excellence and usefulness of the book. 

G. H. L. 


A Record of Physiology in Great Britain. 

The Journal of Physiology . Author Index to 
Volumes 1 to 60. Issued by the Physiological 
Society and published as a Supplement to The 
Journal of Physiology , June 1928. Pp. ii + 235. 
(London: Cambridge University Press, 1928.) 
25s. net. 

HE pre-eminent position of British physiology 
is inseparably connected with the Journal 
of Physiology , which was established in 1878 by 
the late Sir Michael Foster and A; G. Dew-Smith 
two' years after the Physiological Society was 
started on the initiation of Sir J. Burdon Sanderson. 
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The interesting “ History of the Physiological 
Society ” during its first fifty years (1876-1920), 
written by Sir Edward Sharpey-Schafer, was 
brought out as a supplement to the Journal last 
December (vide review, Nature, Mar. 31, p. 491), 
and now an author index to volumes 1 to 60 of 
the Journal (1878-1928) has been issued as a 
supplement to its June number. These two 
supplements have appropriately appeared close 
together, for they cover practically the same— 
the Augustan—period of British physiology, during 
almost the whole of which the Journal was under 
the editorship of the two Cambridge professors, 
Michael Foster and J. N. Langley. 

Turning over the pages of this important record, 
the reader finds that though no one has con¬ 
tributed to every volume of the Journal , the late 
Prof. Langley’s name appears in all but six, being 
absent from vols. 21, 26, 32, 34, 44, and 56 ; that 
Sir Edward Sharpey-Schafer had papers in vole. 

3 and 00, with many in between, and that Sir 
Charles Sherrington’s name first appears in vol. 
5 and steadily Continues to nearly the end, A 
distinction is made between papers in the Journal 
and communications in the Proceedings of the 
Physiological Society, which first appeared in vol. 

4 of the Journal ; thus among the 128 entries 
under the late Prof. Langley’s name there are no 
less than 82 papers in the Journal , the remaining 
46 being in the Proceedings of the Society. His 
successor in the Cambridge chair of physiology, 
Prof. Joseph Barcroft, makes his first appearance 
in vol. 25 (in 1900), and so far has made 63 con¬ 
tributions, of which 36 are papers in the Journal 
and 27 communications to the Physiological 
Society. 

A noticeable feature is the large number of 
Combined papers; thus there are thirteen by Profs. 
Starling arid Bayliss. There is also much evidence 
of the stimulating influence of the senior on the 
junior worker in combined authorship ; this is 
shown, for example, in 49 out of the 03 entries 
under Prof. Baroroft’s name, in 35 out of Dr. 
J. S. Haldane’s 48, in 41 out of the 128 entries 
under Prof. Langley's name, in 19 out of Sir E. 
Sharpey-Schafer’s list of 35, and in 20 out of the 
45 standing to the credit of the late Dr. Sidney 
Ringer, a most constant contributor to the first 
eighteen volumes. 

This author index is a most interesting record, 
an extremely useful source of reference, and a 
monument, if it were needed, to the work of 
British physiologists. 

H. R. 


Our Bookshelf. 

What Botany really Means: Twelve Plain Chapters 
on the Modem Study of Plants. By Prof. James 
Small. Pp. 200. (London: George,Allen and 
Unwin, Ltd., 1928.) 5s. net. 

A glance at the illustration at the beginning of 
this book, which illustrates the adventures of 
running sap, is sufficient to show that the book 
is constructed on unusual lines. Upon critical ex¬ 
amination, probably any regular reader of Nature 
could find some section which might undergo 
alteration in the interest of accuracy. At the same 
time, most readers would regretfully disclaim the 
capacity to produce such a book, and the vast 
majority would agree with the reviewer that its 
production is a definite gain to botany as well as 
to the community. 

The text has evolved out of a series of broadcast 
talks from the Belfast station of the British Broad¬ 
casting Corporation, and something of the vividness 
and spontaneity of the original spoken phrase 
adheres to this slightly more formal presentation of 
the subject matter. In trans-Atlantio phraseology. 
Prof. Small seems to possess the rare faculty of 
“ getting his ideas across ” to a general audience 
of all ages. For one thing, he sees the romance 
behind the routine task of the grower, the manipu¬ 
lator and the vendor of plants. His book may be 
recommended very warmly to the general reader. 
It reminds the average man to what extent his life is 
based on the growth and activity of the plant, 
and at the same time it reveals very interesting 
glimpses of the fascinating and fundamental prob¬ 
lems that arise as soon as his interest is aroused 
in them. The comparison of the plant with an 
internal combustion engine is particularly well 
worked out. 

Prof. Small claims that only three technical 
terms are employed in his twelve chapters, enzymes, 
osmosis, and gametes. The language is certainly 
very simple and non-technical, in view of the fact 
that fundamental problems in plant physiology are 
squarely faced. Diffusion, if regarded as technical, 
would have been a welcome additional term. It 
might have avoided the implication on p. 92 that 
the sugar solution draws not water merely, but 
salt also, into the osmotic cell. 

Electric Rectifiers and Valves . By Prof. Dr. A. 
Glintherschulze. Translated and revised by 
Norman A. de Bruyne. Pp. ix + 21 2 4* 10 plates. 
(London : Chapman and Hall, Ltd., 1927.) 15s. 
net. 

Electric valves have been rapidly coming to the 
front during recent years for many and varied pur¬ 
poses. For example, the building of large alternat¬ 
ing current power stations to replace direct current 
stations scattered over a wide area has raised the 
problem of whether it is possible to utilise the old 
machinery, The invention of the mercury arc 
rectifier has in several oases prevented the old 
machines being scrapped. For broadcasting use 
there has been a great demand for small rectifiers. 
Valves are also used to produce high frequency 
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oscillations, to act as cut-outs so as to prevent re¬ 
verse currents, to measure smallalternatingourrents, 
and {or many other purposes. 

The method of producing direct current by rotary 
converters entails having an attendant to look after 
the rotating machinery. Electrio valves need very 
little attention. There are many different types of 
rectifier in use, each involving a different physical 
process. The best known are the mercury arc, therm¬ 
ionic valve, electrolytic valve, those that produce 
discharges through gases, and contact rectifiers. 

The book under notice is divided into two parts. 
The first part gives a good account of the physical 
theory of the action of valves. The second part 
describes the various kinds of devices used in com¬ 
merce. The aro valve is the most important in 
practice, and large mercury arc rectifiers with out¬ 
puts measured in thousands of amperes are in every¬ 
day use. The author gives a very brief account of 
the mercury jet rectifier invented by Prof. Hart¬ 
mann. This mechanical device is now well known. 
An interesting and novel use for valves is for pro¬ 
ducing electric waves of any desired shape. The 
method is fully described. This book will be 
specially useful to research physicists. 

The Cable and Wireless Communications of the World: 
a Survey of Present Day Means of International 
Communication by Cable and Wirehss ; contain¬ 
ing Chapters on Cable and Wireless Finance , By 
F. J. Brown. Pp. ix + 148. (London : Sir 
Isaac Pitman and Sons, Ltd., 1927.) Is. 6 d. net. 
This book appears at a timely moment, as the ques¬ 
tion of the future of international communication is 
one that must soon be settled. Great Britain has 
always taken the lead in submarine communication. 
It still possesses nearly half the total mileage of sub¬ 
marine cables in the world. The price of cabling to 
New York was originally £20 per message consisting 
of 20 words and one pound for each additional word 
averaging five letters. It is now ninepence a word. 
This can be greatly reduced by the use of codes or by 
sending deferred messages. Letter telegrams are 
also coming into use, the communication being sent 
by post to the sending end of the submarine cable 
and being sent by post from the receiving end. In 
the beam radio service between Britain and Canada 
a post-radio-letter telegram system is used at a 
charge of 1 Jd. per word. We see no reason to doubt 
that the prices will be still further reduced. 

Notwithstanding the remarkable rate at which 
radio communication has developed, submarine 
cables still remain the principal means of telegraphic 
intercourse between the widely separated countries 
of the world. The author of the book under notice 
investigates the inherent costs of radio and cable 
systems; but it is difficult to arrive at definite con¬ 
clusions, as the radio public companies do not 
separate the financial results of their communica¬ 
tion services from their manufacturing activities. 
The desirability of having State or private owner¬ 
ship of long-dwtanoe telegraphy ana telephony is 
also discussed. Many interesting data are given, 
and the booh can be commended to all interested 
in long-distance communication. 
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Cain; or, The Future of Crime, By George Godwin. 
(To-day and To-morrow Series.) Pp. 108. 
(London : Kegan Paul and Co., Ltd.; New 
York : E. P. Dutton and Co., 1928.) 2s. 6d. net. 

A vary strong plea for the humanitarian and 
scientific treatment of the criminal. At the 3ame 
time, the author’s wholesale rejection of the death 
sentence for murder is a matter for considerable 
argument. He thinks that the deterrent effect of 
hanging is of small moment. Let him visit a few 
of the London bars and study the occupants, and 
say if fear does not keep some of them from taking 
the lives of their fellow-creatures. Why do race¬ 
course gangs work in gangs ? For one reason— 
because of the individual's fear of punishment and 
hope of avoiding it in the crowd. There is, how ¬ 
ever, much very good sense in the book, and the 
author’s plea for the delinquent child is sound and 
his peep into the future of crime not far off what 
will be truth. 

The Phase Rule and its Applications . By Prof. 
Alexander Findlay. (Text-books of Physical 
Chemistry.) Sixth edition, revised and largely 
rewritten. Pp. xv+326. (London: Longmans, 
Green and Co., Ltd., 1927.) 10*. M. net. 

Findlay’s “ Phase Rule ” is too well know'n to 
call for a lengthy review on the appearance of a 
new edition. It is now five years since the format 
was changed in a new post-War edition of the book, 
and the subject is too well established to require 
a similar drastic revision at the present stage. The 
present edition is, however, 28 pages longer than 
its predecessor, and includes a new chapter on the 
practical application of equilibrium diagrams, in 
addition to the modifications and additions that 
have been made elsewhere. The revision has 
therefore been sufficiently thorough to ensure 
that the book shall be, kept up-to-date, and the 
purchaser of the sixth edition need have no 
fear that he is securing a mere reprint of a former 
issue. 

Outlines of Scientific Anatomy : for Students of 
Biology and Medicine ; designed to Supplement 
the usual Text-book Teaching . By Prof. Dr. 

Wilhelm LuboSch. Translated from the German 
by Prof. H. H. Woollard. Pp. xiii + 392. 
(London: John Bale, Sons and Danielsson, 
Ltd., 1928.) 21*. net. 

In this book Prof. Lubosch attempts to deal with 
the facts of anatomy in such a way as to bring 
them into the widest possible correlation with 
learning in general. Or perhaps it would be more 
correct to describe his essay as the creation of a 
system of philosophy based upon speculations con¬ 
cerning the structure and developmental history of 
the human body. To many biologists such a mode 
of approach to the study of living creatures may 
seem far too transcendental to be of serious value ; 
but the philosophically-minded student may dis¬ 
cover a new interest in the dry bones of ana¬ 
tomy by indulging in such day-dreaming as Prof. 
Lubosch *s fantasies provoke. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , refected manuscripts intended for this 
or any other part of Nature, No notice ts taken 
of anonymous communications.] 

Evidence of Survival of a Human Personality. 

I have just been able to see Nature of Aug. 18 
before leaving Aineriea for Australia, and must ask 
permission to reply to the editorial article in that issue 
referring to my report, which, as you were good enough 
to admit, established at least a prima facie case for 
the supemormality of the Margery phenomena. 

The article referred to is fair but weak. The super¬ 
normal does not mean the supernatural. Everything 
must be accordant with Nature when properly under¬ 
stood, but for lack of experience some things that 
occur may seern to us strange and exceptional. That 
is no reason for refusing scientific attention to them 
when reasonably evidenced. A century ago, the 
breaking down of a chemical element would have been 
regarded as supernormal—there is no peed to multiply 
instances of things which would have been discarded 
at one time, though as knowledge grew they were 
aocopted and incorporated into the body of organised 
science. 

The purport of iny article is to show men of science 
that supernormal phenomena do actually occur in 
Nature and ought therefore to be studied by them. 
I cannot accept the plea that scienco has too much to 
do to attend to them: such an attitude would have 
excluded many now recognised discoveries. The 
discovery of radium ultimately broke up the old 
physics and opened up a now atomic theory. Biology 
will never progress so long as it is built on the founda¬ 
tion of the material cell and molecule and atom : 
psychical phenomena clearly point the way to a 
dooper understanding of the meaning of life. My 
call is not to the older biologists but to the younger 
men, feeling confident that some of them liave the 
courago and vision to follow up the new path into 
unexplored territory. 

On page 230 complaint is made of the “ inadequacy 
and oddity of the tests.*’ The teste were not inade¬ 
quate, though they may appear so after the rigorous 
priming and shortening of my report on which you 
insisted; and it is not their oddity which should 
surprise you, but the evenness of the results. 

On page 230, par. 4, the phrase “ my number " only 
signified that it was the number selected by Walter 
out of my lot of sheets. A reader could see that that 
was all I intended to convey. 

You also ask in the same paragraph whether we 
signed “ all the sheets under instruction.* 1 The 
answer is No. Other misapprehensions would have 
been removed by my full report. I had made secret 
signs on some of them, and otherwise had taken every 
precaution to prevent fraudulent substitutes of my 
sheets, but these details had to be cut out for brevity 
in the version you admitted. The object of the test 
was to see whether Walter could select and cognise 
numbers in the dark and then convey those numbers 
mentally to Mrs. Litzelmann, eighty miles away. 
Even assuming that Margery was awake and could 
see in the dark, you have "not even begun to offer an 
explanation of how Mrs. Litzelmann simultaneously 
wTote those numbers, eighty miles away, in a tiny 
village without any quick means of communication 
with Boston. As to what the writer of the article 
thinks may have been Mrs. Litzelmann’s successful 
‘ shot ’ at a square and a circle, it must be re mem- 
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bered that she did not even know that it was to be a 
drawing test, and that Mr. Evans might have drawn 
anything—flowers, fruit, animals, anything; so it is 
unreasonable to attribute success to mere chance. 

As a further test of Walter’s power to see and do 
things in the dark, I may mention that, at a subse¬ 
quent sitting on Aug. 9, Dr. F. Muir, of Honolulu, was 
with me, having brought some pieces cut out of a maga¬ 
zine to see if Walter could decipher them and pass a 
knowledge of them to Mrs, Litzelmann sittingsimul- 
taneously in her own home in Cambridge. Two of 
these fragments he took out of his pocket and gave to 
Walter in the dark. After the stance, Margery wrote 
the words “The Moon” and “No Joke”; and these 
words were afterwards found to correspond with the 
slips presented at random. 1 took a telephone call 
to Mrs, Litzelmann*s house, and they reported that 
she had drawn a crescent moon followed by some 
hieroglyphics (see Fig. 1), which when held to a mirror 
reads as the word “ joke.” 

J 3 ^} 

Fig. 1.—Copy of what, Mrs. Litzelmann wrote at a distance 
of 80 miles from the sdanee of Aug. 9. 

At the same sitting Walter chose the numbers 4, 1, 
and 14 from a calendar, and said that he would make 
Mrs. L. write it backwards. She wrote 41. I ask 
you what normal reason could she have had for 
writing this rather than any other combination of 
two digits. The suggestion that this lady, sitting 
simultaneously, miles away from the Crandons, can 
be an accomplice of theirs in fraud is really too wild 
to be taken seriously. 

With regard to thumb-prints, the writer of the 
leading article in Nature says that few of us could 
draw the pattern of our thumb-prints even while we 
have our thumbs. Exactly, that is what makes the 
thumb-print test so eogent as an individual character. 
He implies that it can have nothing to do with 
survival; but some psychical researchers, including 
myself, hold as a possibility that a surviving personality 
might possess a psychic body or soul, having a psyobo- 
physical parallelism with the physical body which is 
dead. If we can prove this, we also prove at the same 
time that living men are not mere physical bodies, 
only, but psychic bodies (spirits, if you like) clothed 
temporarily in physical bodies, just as our physical 
bodies are covered with clothes. The problem is a 
greater one than that of mere survival; it concerns- 
the basic nature of our existence here and now , as well 
os hereafter . Now it is an indubitable fact that 
Walter, dead for sixteen years, does give a consistent 
thumb-print in wax, which is not that of themediunror 
any of the sitters. He claims that it is his own thumb¬ 
print. The print agrees exactly with that afterwards 
found on the razor used by Walter on the morning of 
his death, though the latter shows only a portion of 
the ulnar area. Either, then, these prints are really 
those of Walter’s psychic thumb, or they are pro¬ 
duced fraudulently. It is my business as a researcher 
to eliminate all possibilities of fraud, so as to present 
this tremendous truth with irresistible force to the* 
scientific world. 

Finally, on itoy return to America, in order to 
eliminate every chance of collusion unless I myself 
were the culprit. Dr, Crandon allowed me to nave* 
a sitting alone with Margery; he and my assistant 
being outside the door, under these condition* 
Walter came through, talked while Margery’s mouth, 
was prevented from speaking by Dr, Richardson'* 
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‘ voice machine/ and finally gave me three excellent 
thumb-piinte. Margery was bound hand and foot 
by adhesive medical tape, and otherwise fully con- 
trolled, her feet being in shoes and stockings. 

This * solus 9 sitting is unanswerable. It is the 
crown and triumph of my work in psychical research. 
It now only remains for sceptics to accept the proof 
or to attack my own competence and veracity, 

R. J. Tillyard. 

San Francisco, Cal., U.S.A., 

Sept. 4. 


[When on his way to New Zealand, Dr. Tillyard 
sent a long letter in reply to the leading article in 
Nature of Aug. 18. Space could not, however, be 
found to publish the letter in full, and as much delay 
would be involved if it had to be sent to him for 
abridgment, we decided to ask a friend who is an 
expert in the subject to condense it and yet include 
the salient points. The letter represents this abbrevi¬ 
ated version of the original communication. 

We cannot think that in his letter Dr. Tillyard 
has added any cogency to his article. He does not 
attempt to reply to the very pertinent remarks we 
tentatively made, and above all to the suggestion 
that the experiments were not devised by himself. 
Moreover, his attempt to show that he had tried to 
prevent substitution of the calendar sheets by making 
secret signs is entirely beside the mark. No substitu¬ 
tion whatever wets necessary. Dr. Tillyard provided 
the critic with a normal explanation by using all the 
calendar sheets and then handing over the whole 
packet when told to do so by the ‘ Control/ as also 
did Mr. Evans by drawing ten diagrams when one 
playing card drawn haphazard from his own pack 
would have been sufficient. Instead of explaining 
why he did these things, he speaks of new experi¬ 
ments at subsequent sittings, both alone and with 
others, on which We do not propose to comment. 

Before these alleged ‘ psychio * phenomena can be 
accepted by the solentifio world, the method by which 
experiment-8 are conducted will have to be wholly 
revised. The novel atmosphere of the stance room 
and the unexpected events which take place there are 
often apt to blind the newcomer to the faulty scientific 
procedure that prevails. The observers are never 
really the experimenters. They are the obedient 
servants of the ‘ Controls,' who direct their notions, 
their tests, and their general behaviour. If they 
attempt to assert their authority, either their presence 
is considered undesirable, or the 4 phenomena ’ cease. 
The conclusions of the Sorbonne Commission a few 
years ago that' psychic ’ phenomena tend to decrease 
in proportion as control conditions are applied, admit 
of few if any exceptions; and until Dr. Tillyard’s 
results are independently confirmed under much more 
rigid conditions, and without the flaws indicated 
above, it would be rash to suppose that this case 
provides better evidence for the supernormal than 
those hitherto reported.— Editor, Nature.] 


Capillary Properties of Moist Granular Media. 

The following experiment may be of interest as 
providing a very simple and direct means of demon¬ 
strating the behaviour of a granular medium in regard 
to capillary properties and the Osborne Reynolds 
effect. An excellent material for the purpose is the 
tinsel known as 4 glistening dew/ which consists of 
minute spherical beads of glass of considerable uni¬ 
formity* 

A U-iube arrangement is set up with one arm 
formed by a burette with double-bored stop-cock, 
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while the other arm terminates in a Buchner funnel 
containing the glistening dew or other medium. The 
apparatus is filled with water so that the glistening 
dew in the funnel is flooded. Then by simple manipu¬ 
lation of the burette stop-cock the water level oan 
be lowered in stages ana the water in the voids of 
the glistening dew subjected to a pressure defiq^ncy 
increasing at each stage. The water drawn out of 
the medium can be observed on the burette scale at 
each stage. In a particular case the mean particle 
radius was r — 0-019 cm. and the material showed a 
pore-space of about 36 per cent of the total volume. 
If the pressure deficiency is expressed in terms of Tjr 
(resurface tension of liquid), this allows of direct 
comparison between cases m which different materials 
and liquids are used. The following points can be 
observed: 

(1) The first stage, which covers suotion values 
from zero to about 3 Tjr t is marked by a tightening 
of the water film round the surface layer of particles. 
The surface appearance changes from shiny to matt 
in consequence. The material remains saturated, the 
amount of water yielded by this surface change being 
very small. 

(2) Over thiB same range the Osborne Reynolds 
effect may be demonstrated (namely, the anomalous 
dilatation of a granular medium under compression). 
If the surface of the glistening dew is loaded an 
expansion takes place causing an increase in the 
volume of voids. The conditions allow the material 
to remain saturated so that water is drawn out of 
the burette with a slight increase in suction value. 
On removing the load, recovery takes place, the 
excess water released causing a momentary glistening 
of the surface. 

It may also be observed that the ohange of the 
water film from tho relaxed to a tensed condition 
over this range causes a very marked increase in 
rigidity in the material, the increased stress between 
the particles increasing the internal friction. 

All the above phenomena are familiar in the 
behaviour of sea shore sand drained by a receding 
tide and compressed by the foot. Under suitable 
conditions the regional increase in suction due to 
compression and dilatation may be considerable. 

(3) As the suction rises above tho value 3 Tjr, 
the water film begins to enter the material at the 
points of least resistance, he. at the largest surface 
pores. The character of the poro space is that of a 
number of cavities communicating by comparatively 
narrow passages. Hence the entry of the film into 
a cavity is sudden, an expansion of the film taking 
place as soon as it has passed the narrowest point of 
the entry passage. In other words, the atmosphere 
1 blows a bubble ’ into the cavity. This entry of air 
causes an increase in internal reflection of tho neigh¬ 
bouring particles, so that the process is evidenced 
visually by sudden scintillations of the surface par¬ 
ticles, It may be watched in detail with the aid of 
small magnification. 

(4) The entry of air in the above manner does not 
become general until the pressure deficiency reaches 
the region of 6 Tjr, which may be regarded as the 
average ‘entry value.’ This is evidenced by the fact 
that less than 1 per cent of the moisture in tho 
glistening dew is lost up to this point and that about 
70 per cent drains out with but a slight increase in 
the pressure deficiency. The material now becomes 
white and glistening—a ohange which corresponds to 
the lightening of colour when any wet granular 
medium dries, 

(5) When the water is allowed to flow back by 
reducing the Suction to zero again, bubbles of air are 
retained in the pores to the extent of about 19 per 
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cent of the total space. The tendency is always for 
narrower places to fill first with water, which has 
the effect of trapping bubbles in the larger cavities. 
These bubbles may be made to rise to the surface by 
jarring the flooded material. The increments of 
moisture take place at lower values of pressure 
deficiency than those for decreasing moisture, so that 
the suction-moisture curve when plotted passes round 
a hysteresis loop. 

A fuller treatment of the subject, particularly in 
relation to soil studies, has been given in the Journal 
of Agricultural Science (17, p. 264 ; 1927). 

Witxiam B. Haines. 

The Rubber Research Institute of Malaya, 

Kuala Lumpur, 

Theory of Electrical Migration of Ions. 

The object of this note is to show that the theory 
of moving bound arien as developed by Kohlrausch 
and Weber overlooks the unequal transfer of the 
common ion at the boundary and consequently 
rests on a misconception of the conditions on the 
4 indicator 1 side of the boundary. For a stable 
boundary it is necessary that the slower moving ion 
follows the faster moving one and both should move 
at the same speed. This happens when the concentra¬ 
tions of the two electrolytes AR and BR on the two 
sides of tho boundary are related as in the equation 
(1) a/n A = pln s , where a and p are respectively the con¬ 
centrations of the electrolytes AR and BR, and n A and 
n B are the transport numbers of the ions A and B in 
the electrolytes AR and BR, 

In deducing this relation it is assumed that the 
electrolytes are completely dissociated and that the 
ionic mobilities are constant and independent of the 
concentration. Kohlrausch’s differential equations 
are only trufc for continuous transitions of concentra¬ 
tions in the liquid through which an electric current 
is passing, ana cannot be extended as such to the 
discontinuous transition at the boundary between 
AR and BR. Roth Kohlrausch and Weber recognise 
this. Of discontinuous transitions they consider in 
detail the transference of ions across boundaries 
between two concentrations : (i) of a single electro¬ 
lyte AR, and (ii) of a mixed solution of several 
electrolytes with a common ion, 

Tho fundamental assumption of Kohlrausch is the 
validity of Ohm’s Law at all points in the electrolyte* 
and Kohlrausoh shows that the total number of ions of 
any sign entering or leaving a layer during the interval 
dt is the same whether the change in concentration is 
continuous or discontinuous. Both Kohlrausch and 
Weber conclude that they are justified in treating 
discontinuous transitions, including that at the 
boundary between AR and BR, as being a limiting 
case of continuous transitions, and the mistake which 
has been overlooked since then consists in considering 
that the differential equations are applicable to the 
boundary between AR and BR. 

Let us consider a cylindrical tube of unit cross- 
section containing the boundary and assume that the 
electrodes are situated at a great distance such that 
the products of electrolysis do not enter tho tube. 
The concentration of the two electrolytes are related 
ae in equation (1). Now, if a current passes through 
the tube, there will not be any mixing of the ions 
A and B, and the condition of electrical neutrality 
underlying the validity of Ohm’s Law would be main¬ 
tained at and in both sides of the boundary had it not 
been that more of the ions R leave the layer of the 
electrolyte BR just contiguous to the boundary than 
onterit from the layer AJi. In other words, there 
will be an excess of ions B in this layer, which means 
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that Ohm’s Law cannot be valid. As a result of this 
there would be a drag and an adjustment of potential 
gradient, which for the steady state would mean an 
equal number of ions R entering and leaving the 
same layer during the interval dt. 

The magnitude of the excess is obviously given by 
i.{(n M ) 8 *{n n )**}, where the terms within the brackets 
are respectively the transport numbers of the ion R 
in the electrolytes BR and AR. Overlooking for the 
present the consequent drag on the ions in this layer, 
we find that a layer of thickness which is equal to 
H , V s . dt, where H is the potential gradient, in the 
layer BR, and V * is the mobility of the ions R , will 
be depleted of all the ions R if we put in these equations 
the current densities and concentrations used in such 
experiments. In contrast to the condition in the 
layer BR, the A ions always move in a 4 uniform ionic 
environment, 1 as the ions R which move past them 
always come from the layer of electrolyte AR, and 
the number thus crossing past the ions A are little, 
if at all, affeoted by the drag on the BR side of the 
boundary. 

This consideration also explains why it is necessary 
to distinguish the electrolyte with the slower moving 
ion as the ‘ indicator * solution. This distinction is 
based on experience, but is not contemplated in the 
theory of Kohlrausch and Weber. These considera¬ 
tions also explain the observations of Steele, of 
Abegg and Gauss and subsequent workers, that equa¬ 
tion (1) is not sufficient to define the conditions of a 
sharp boundary even when proper precautions have 
been taken against the disturbances resulting from 
the heating effect of the current and from the differ¬ 
ences in density. Maclnnes has in recent years shown 
that the adjustment of concentration postulated by 
Kohlrausch takes place only within a small range of 
concent rations. A paper containing a fuller treat- 
ment has been communicated for publication. 

J. N. Mukhebjee. 

Physical Chemistry Laboratories, 

University College of Science, 

92 Upper Circular Road, Calcutta. 


Porbeagle Shark in the River Towy. 

On Oct. 2 I hail a letter from Mr. George M. King, 
Superintendent of Water Bailiffs for the River Towy 
Fishery District, recording the capture of an unusual 
fish in the Towy on Sept, 30. He enclosed a photo¬ 
graph, here reproduced (Fig. 1), from which it was 
clear that the fish was Lamna comubica Gm., the 
Porbeagle shark. At my request the fish was after* 
wards sent on to the National Museum of Wales, 
where it will be mounted. 

There are, of course, not a great many definite 
records of the Porbeagle round our coasts, though the 
fish is probably not uncommon in some areas. Day, in 
44 The Fishes of Great Britain and Ireland,” gives about 
twenty-four records for Great Britain and five for 
Ireland. Dr. J. Travis Jenkins, in 44 The Fishes of 
the British Isles ” {1926), adds several more. 

As regards Welsh records, Pennant described one 
from the Menai Straits, whence the species has some¬ 
times been called the Beaumaris shark; one was 
washed against a pier at Swansea in a storm in 
October 1836 (Dillwyn), and picked up nearly dead ; 
J. J. Neale, in a paper entitled 11 Surface fishes of 
the Bristol Channel ” (Transactions of the Cardiff 
Naturalists' Society, v ol. 21 , part I.; 1889b lists the 
Porbeagle, but does not refer to any particular 
instance of its occurrence j Walton, Florae, and 
Wright, in an account of the fauna qf Cardigan Bay/ 

> "Aberyitwyth and Dtotrtot"; a guide prepared fig the Coaferwoe 
of the National liatan of Teachers, 19X1. ; 



NATURE 


609 


Gotobeb 20, 1928] 


include the Porbeagle, but observe that “ of course 
Lamna cornubioa is merely a very occasional visitor.** 
It is taken from time to time in the Menai Straits 
(Forrest, “ The Vertebrate Fauna of North Wales "). 

The chief point of interest about the present 
specimen is that it was caught in a shallow below the 
point known m the Black Pool—a distance, according 
to Mr, King, of approximately ten miles from the 
mouth of the River Towy. According to the state¬ 
ment of the coracle fisherman who caught it, he was 
returning about 5.SO p.m. from Llanstephan on the 
first of the tide, which was a ‘ big spring *—high water 
at Carmarthen 7.20 p.m, —when he noticed the dorsal 
fin of the shark cutting the water. He states that he 
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anchored his boat and went in pursuit; that the fish first 
retreated into still shallower water, then, to use his 
own words, “ came for me like a bull, but I kicked it.’* 
Eventually he finished it off by a blow with an oar. 

My informant adds, “ It will no doubt interest you 
to know that several netsmen now inform me that 
they caught fish during July and August which were 
so badly scarred as to be unsaleable.** 

The stomach of the shark was examined here when 
the fish was received, but was found to be empty, 
This is not the place to enter into a discussion as to 
the, probability or otherwise of a connexion between 
the poorness of the Towy fishing during the latter 
part of the present season and the presence of pre¬ 
datory species in or near the estuary. This note is 
intended simply to direct attention to the unusual 
cimitoftajioe of a shark being found at such a 
distance from the sea. 

was 44 inches in length, 33 inches 

afe 


maximum girth, and 36 lb. in weight. It is therefore 
a small one of its kind, the Porbeagle commonly 
attaining a length of 8 feet and sometimes of 9 or 10. 

Colin Mathsson. 

Department of Zoology, 

National Museum of Wales, 

Cardiff. * 


The Origin of the Dermis. 

It has been shown by morphological studies that 
the dermatome of the somites of the vertebrate 
embryo breaks up into mesenchyme, which beoomes 
the dermis underlying the ectodermal component of 
the skin of the dorsal and dorso-lateral regions at 
least. It is frequently assumed in text-books that 
these same cells spread out under the whole of the 
epidermis of the embryo and so give rise to the 
dermis of all regions. In the case of the chick at 
least, this assumption is not justified, for the mesen¬ 
chyme derived from the dermatome is indistinguish¬ 
able from, and becomes mixed with, that derived from 
other regions, In the course of certain experiments 
carried out with another object, I have obtained 
evidence which indicates Btrongly that tho dermis of 
the limbs and lateral regions, and by implication of 
the ventral regions, is derived from cells of the 
somatopleur, not of the dermatome. 

The experiments consisted in the grafting upon the 
chorio-allantois of eight-day chicks of certain regions 
taken from two^day chicks. The regions used as 
grafts came from the side of the posterior end of the 
embryo and were bounded by an anterior Line running 
transversely to the axis of the embryo a little behind 
the level of the last somite formed, by a line running 
antero-posteriorly parallel to the axis of the chick and 
just lateral to the unsegmented vertebral plate, by a 
posterior line transverse to the axis of the chick and 

i ust anterior to the relic of the primitive streak, and 
>y a lateral line parallel to the axis of the chick and 
lying at or near the periphery of the area pellucida. 
The grafts thus contained ectoderm, somatopleur, 
aplanchnopleur, and endoderm, but no somites nor 
somitio derivatives, and no part of the vertebral plate. 
Obviously no median structures were present. 

In addition to cartilages representing an attempt 
to form limbs, and segments of intestine (in two cases 
rounded to form tubes), there were present in three 
oases areas of akin with a definite underlying dermis 
and young: feathers. Evidently, from the nature of 
the experiment, tliis dermis cannot have come from 
dermatome material, Therefore it came from either 
intra-embryonic somatopleur, chorionic somatopleur, 
or allantoic splanchnopleur. A number of considera¬ 
tions, the discussion of which would occupy too much 
space in Nature, indicate that the dermis was not 
derived from any chorio-allantoic mesoderm. The 
main point in this connexion is the inability of chorio- 
allantoio mesoderm to give rise to feathers even in the 
presence of epidermis (Hoadley, Jour. Exp, Zool. f 48, 
p. 179 ; 1926). Henoe the dermis must have come 
from the grafted somatopleur. The conclusion is 
drawn that dermis has two sources of origin in 
embryos : that of the dorsal and dorso -lateral regions 
is derived from the dermatomes of the somites; that 
of the limbs, lateral regions, and by implication also 
of the ventral regions, is derived from the somatopleur. 

The question is discussed at greater length in a 
forthcoming number of the Australian Journal of 
Experimental Biology and Medical Science . I wish 
to express to the management of‘this journal my 
thanks for permission to publish this note. 

F. D. F. Murray. 

The University o£ Sydney. 

Q2 
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Gal ton's 14 Life History Album.” 

In 1902 the second edition of 44 The Life History 
Album,” by the late Sir Francis Gal ton, was Po¬ 
lished by Messrs. Macmillan and Co. Ltd. This 
album contains blank tables and squared paper by 
means of which to record the physical ana mental 
development of * children ’ from the ages of 0 to 100 
years. I have kept (and am continuing) such records 
of my two daughters from 0 to 22 in one case, and 
0 to 15 in the other. Such individual records are 
of interest to those concerned, but are of little value 
to biologists unless there are many of them. As the 
second edition whs published twenty-six years ago, 
there are probably by now several hundreds of these 
albums containing records* and it would be well if, 
say, the Galton laboratory had a list of the names and 
addresses of the owners so that the albums could be 
borrowed by that laboratory for some particular 
investigation. 

I propose to prepare such a list for presentation 
to the Galton laboratory, and consequently shall be 
obliged if those who know of the existence of such 
albums will kindly send particulars of them to me at 
17 Victoria Street, London, S.*W. 1. It is suggested 
that the particulars should include : 

(1) The name and address of the owner. 

(2) The limits of the age of child covered by the 
records. 

(3) The sex of the child. 

A. S. E. Aokermann. 

17 Victoria Street, Westminster, 

London, S.W.l, Aug. 10. 


A Simple Method of Distinguishing Plotted 
Points for Reference. 

In plotting the results of experiments it is often 
necessary to use different marks for points, to dis¬ 
tinguish between the results obtained by different 
investigators or to allow rapid reference to numbered 
experiments. Circles, dots, triangles, crosses, and 
coloured inks are commonly used for this purpose, 
■with or without the addition of identifying letters or 
numbers. 

In the cost? of diagrams, and especially those for 
small-scale reproduction, the use of coloured inks and 
letters is often impracticable, so that the stock of 
distinguishing marks is sometimes quite inadequate. 

In work now in hand, I have successfully got over 
the difficulty by what is believed to be a novel 
application of the semaphore system. The plotted 
point is marked in the usual way by either a dot, a 
small circle* or a large oirole, but to its periphery is 
attached a short line, like the arm of a semaphore. 
I find that eight positions of the arm at 45° angular 
displacement can be distinguished quite easily, thus 
giving twenty-four distinctive marks. 

The number can be doubled by adding a short line 
at right angles to the end of the semaphore arm, thus 
6* and can be increased to seventy-two by a similar 
addition to the left, thus 5 . 

W. Bevan Whitney. 

The British Electrical and Allied Industries 
Research Association, 

33 and 38 Kingsway, London, W.C.2, 

Sept. 26. 


Hybrids of AZgUopa* 

During the last four years I have been engaged in 
the study of crosses between species of AQgilope. 
One of these, which I wish to record at present, is 
the hybrid between A . ovata L. and A, cylindrica 
Host.; this possesses all the morphological characters 
of A. triuncialia L. and cannot be distinguished from 
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it except that the hybrids so far have proved sterile 
I hope shortly to complete the oytologioal study of 
the crosses. 

I also discovered that the hybrids of A . triuncialia 
with A. cylindrica exactly resemble A. per&ica Boiss., 
now classed by Zhukovsky os a subspecies of A , 
triuncialia. A. triuncialia is one of the most widely 
distributed species of Mgilops^ its range extending 
from Portugal throughout tne Mediterranean region 
to Persia and Afghanistan. Systematiats recognise 
a large number of varieties, differing chiefly in the 
number and length of the awns on the glumes. 

I have little doubt that A. triuncialia is of hybrid 
origin, the typical form being the result of hybridisa¬ 
tion between A. ovata and A. cylindrica ; the short- 
awned form, A, peraica , appears to arise from the 
back-crossing of the hybrid with the cylindrica parent, 
while the long-awned varieties are doubtless the 
product of back-crossing with the A. ovata parent, 

John Pkrcival. 

The University, Reading, 

Sept. 25. 


Gan the Hand be thrust In Molten Lead without 
Injury ? 

In Nature of Sept. 8, p. 349, Mr. A. S. E. Aoker- 
mann asks this question. For many years it has been 
the practice in this Department to dip the fingers into- 
molten lead when lecturing on the * spheroidal state ’ 
of liquids. No special precautions are taken to free 
the fingers from grease, as is commonly advised; 
they are rinsed under the water tap and shaken to 
remove drops of water. It is even sufficient, if one 
finger only is to be used, to moisten it by putting it 
into the mouth. Of course, the fingers do not remain 
long in the lead, being withdrawn immediately they 
are covered, though undue haste in dipping and 
removal spoils the demonstration. 

The existence of a badly conducting layer of vapour 
can also be shown by dipping the dry finger into liquid 
air. In this experiment, as the hand is hot relative 
to the liquid, the latter forms its own protective film, 
whereas in the former case the protection from injury 
is due to a layer of water vapour. 

J. R. Clarke. 

Department of Physios, 

The University, Sheffield. 


Change of Resistance of Lead by the Action of 
Radium. 

While engaged in an investigation to determine 
the number of free electrons in metals, we have 
noticed a change in resistance when p particles and 
y rays from radium are allowed to impinge on an 
insulated thin plate of lead. We have further noticed 
that the change is not permanent and that the resist¬ 
ance varies with time, returning to its original value. 

Recently we have noticed that M. Rienoi {Accad. 
Lined , AtU , 7, pp, 400-405, March 1928) has found 
that the resistance of a thin pellicle of matter in¬ 
creases or decreases according to the nature of the 
oharge, and f6r the most part the change is permanent. 

Any real change in resistance, under the conditions 
of our experiment, has to be clearly distinguished 
from thermal effects due to the radiations. As the 
paper above referred to is' not available to us, we are 
not in a position to know the details of Rienei's ex¬ 
periment. 

Work on the subject is proceeding and the results 
will be published when ready. K. Prasad. 

S. Basov 

Science College, 

Patna. ■■ V ' 
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The Nature of Skill . 1 

By Prof. T. H. Pear. 


The Concept of Skill. 

T HE word e skill ’ is used in many ways. It is 
therefore reasonable that for scientific pur¬ 
poses its oonnotation shall be slightly limited. The 
following is proposed as a definition : Skill is an 
integration of tvett-adjusted performances. In such 
a terse statement all the words need explanation 
and illustration. First, it is useful to contrast 
skills which come within the range of this definition 
with that type of adjustment which is a collection 
of mere habits. I would suggest that the outstand¬ 
ing feature of habit is specificity. The experimental 
work upon transfer of training has made a belief 
in general habits untenable. 

A habit may be defined as an acquired specific 
response to a specific situation. As soon as we 
cease to respond specifically, or the situation loses 
its speoific character, our behaviour ceases to be 
habitual. Skill is dependent upon habit, but not 
completely. The present suggestion is that, treat¬ 
ing the term skill with respect, we should apply it 
Only to the higher types of well-adjusted perform¬ 
ance. 

Some so-called skills are a fortuitous concourse 
of habits ; and many of these are bad. Often no 
single habit in the number is well adapted to the 
task, and the whole collection is only a makeshift, 
though a makeshift for the whole life of its posses¬ 
sor. Contrast this with the higher skills ; integra¬ 
tions, not mere collections of responses, and not 
necessarily of habits only. Then to describe os 
skill some industrial occupations, and some forms of 
domestic servioe in England, would be flattery. 

One of the first analyses of skill was made by 
Mr. Frank B. Gilbreth. Studying a bricklayer, he 
found that his eighteen movements in laying a 
brick could be reduced to five. One may conclude, 
therefore, that the original performance which he 
analysed could be called skilled only in the popular 
sense. 

Skill, Capacity, and Ability. 

Skill must be distinguished from capacity and 
ability. To possess a delicately discriminative inner 
ear and muscles under perfect control is to have 
capacity for musical performance. Obviously, such 
gifts may exist in a person who as yet hasshown 
no musical ability. For he proves his ability to do 
a thing by doing it. Even by failing he does not 
necessarily demonstrate his lack of capacity. For 
if untaught he usually will have tried to do it in 
the wrong way. 

Skill is clearly ability, but ability to do a rela¬ 
tively complicated series of actions easily and well. 
A man who can run need not be skilled m running. 
But if he has learnt to move his legs well, to regulate 
his breathing, to sprint at a particular point or 
moment, to estimate the time in which it is wise 
to rim a particular lap, to adapt himself to different 

* th * 


tracks, different lengths of race, different classes 
of competition, and different competitors, he pos¬ 
sesses skill in naming races. < 

Skill, therefore, implies discrimination of the 
situation and graduation of the response. But to 
this should be added what I suggest as the essential 
characteristic of skill—the ability to integrate 
responses, and in the highest skills to substitute, 
instantaneously if necessary, one type of integrated 
response for another. In man, this integration of 
well-adjusted performances is acquired and fused 
with natural aptitude, the nature of which will be 
discussed in a moment. 

Those reflex mechanisms which contribute to 
balance, to the maintenance of posture, and to the 
efficient co-ordination of action are an important 
basis of skill. In this sphere we honour the famous 
contributions of Sherrington, Head, Magnus, and 
Pavlov, to whose great work, “ Conditioned 
Reflexes," we stand too near to see it in perspective. 

Can the physiologist regard skill as entirely an 
integration of conditioned reflexes ? Eventually, 
perhaps. More than that we cannot say. We are 
warned not to exaggerate their interpretation. 
An impressive fact is that to ensure the certain 
conditioning of a reflex the control of external 
surroundings must be complete. The necessity, for 
example, of a sound-proof laboratory, of the 
absence of the experimenter, to say nothing of 
spectators, emphasises the specificity both of situa¬ 
tion and response. Skill, on the other hand, 
typically shows itself in the rapid adjustment to a 
changing environment and to unforeseen conditions. 

Comparison of human and animal behaviour has 
always offered great attractions—and risks—to 
members of the British Association. Yet I believe 
that the present comparison is not difficult. While 
many animals inherit high-grade skills, man does 
not. Birds inherit skill in nest-building, the king- 
fisher making one type, the swallow another, and, 
moreover, selecting different materials. 

At birth, man is spectacularly unskilled. The 
skills which he afterwards acquires are almost 
entirely determined by his social and material 
environment. But he compensates for his start 
from scratch by the number and complexity of the 
skills which he soon acquires; and of these, 
language, the raw material of which is speech-. 
habits, is an amazing example. 

Patterning a Characteristic of Skill. 

The term ‘ pattern ’ has appeared frequently in 
reoent psychological writings. But its meanings 
have been different and not easy to equate. It 
will be used here simply and objectively to mean 
an arrangement of human movements in time and 
space which shows integrated order . 

Always in theory, and often in> practice, such a 
pattern could be recorded, for exafnple, by Gil- 
broth's moving, interrupted light fastened to any 
salient part of the body. Such a pattern could be 
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left by the shoes of a dancer, if they were suitably 
treated. The ice and the snow record beautifully 
some movements of the skater and the ski-runner. 
But they receive a trace only of one part of the 
body. Usually, however, many other parts are 
simultaneously moving in unison, in harmony, 
perhaps even in counterpoint. All these spatial 
and temporal characteristics of pattern could be 
recorded. But equally important would be the 
delicate variations in force, corresponding to 
accent. This integration of the part-actions into 
wholes usually expresses the individuality of the 
performer. It is unlikely, for example, that the 
separate steps of a dance are ever fused into a whole 
without being changed. 

Skill and Awabeness. 

Unless and until a highly skilled action has be¬ 
come really automatic, the performer is aware of 
its integral character. This awareness, unclear 
though it may be, determines the character of the 
part-actions. Examples are stress, accent, and 
intonation in speech. As the sentence is initiated 
the whole, of which the speaker is aware, deter¬ 
mines the parts. To speak a foreign language well, 
one must raise and lower the voice at points quite 
different from those which would receive the stress 
in one’s own tongue. To acquire such skill, the 
learner must attend not so much to the single words 
as to the whole sentence. This patterning, which 
dominates corresponding bodily and mental events, 
aots upon reflex, instinctive and habitual mechan¬ 
isms. When i£ employs habits it usually transmutes 
them into actions less fixed and more adapted to the 
situation. 

‘ Propria ’ and 4 Accidents ’ of Skill. 

(a) In Sport .—One may pertinently inquire if 
some of the features of ordinary sport-skills are 
essential or accidental. Borrowing terms from 
logic, we may inquire if skill has its propria and its 
accidents. He who would answer this should purge 
himself of local and topical prejudices. Many 
persons assume that skill must consist in the deli¬ 
cate co-ordination of hand and eye and in the timing 
of complex actions to coincide with a momentary 
combination of external events. Both these gifts 
are often indispensable in dealing with a moving 
ball. But the hurling of missiles is not the only 
skill to which man aspires. Certain skills are 
proudly possessed by the blind. Delicate timing 
enters scarcely at all into many kinds of postured 
skill, and is seldom necessary for industrial tasks. 
So probably those subjects which an Englishman 
would naturally want to study, moving-ball games, 
should be put late in the programme. More may 
bo hoped at present from the study of postural 
skills, depending little upon the athlete’s ‘eye.’ 
Suoh are swimming, gymnastics, ski-ing, skating, 
dancing, and eurhythmies. 

Sometimes competition in skill is a proprium, 
sometimes not. The most obvious kind of compe¬ 
tition is destructive, where A tries to spoil the effect 
of B s skill, or to prevent it, as in boxing, fencing, 
football, and hockey. Cricket and tennis involve 
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semi-destructive competition, through prohibitions 
of space, Your cross-oourt shot may merely amuse 
your opponent* but at least it lived from your 
racket to the net. 

In many sports the competition is nondestruc¬ 
tive. The performances may even be successive, 
with every cnance for the competitor to do his best; 
and for this reason I believe they will the sooner 
repay study. Smith’s six-foot high-jump can never 
be spoiled by Jones collaring him low at the 
take-off. 

These distinctions may be obvious. But I have 
never seen them made in scientific discussions of 
skill. A little less obvious, perhaps, is the thought 
that different types of competition are excelled in 
by persons of different temperaments. Too much 
of the fighter’s spirit and too little of the artist’s 
and thinker's may lose many games. 

In many skills emotion is an 4 accident.’ Obvi¬ 
ously a player should keep his head. But coolness 
may be Dut indirectly related to skill. Some play 
better when keyed up, fearing nerves less than 
stodginesa ; some wilt at the thought of spectators ; 
others admit, even seek, the inspiration of a friendly 
and understanding orowd. Though emotion as an 
accidental factor may help or hinder the expression 
of skill, yet in music and acting it may blend with 
and form an integral part of the expression. Actors, 
for example, sometimes genuinely feel the emotion 
which they are portraying. 

(6) In Work .—ThuB far an attempt has been made 
to filter the general concept of skill and to reject 
irrelevant meanings. In dealing with industrial 
skill I am indebted to an article by Miss Anna 
Bezanson. She writes - (Quarterly Journal of 
Economics , vol. 36, pp. 626-645; 1921-22): t4 Con¬ 
sidering the glibness with which workmen are 
pigeon-holed as Skilled,’ ‘semi-skilled,’ and 
4 labourers ’ in many industries, it is surprising to 
find little definition of what constitutes skill or 
lack of skill. Everyone takes it for granted that 
precisely what he means is understood by referring 
to a workman as possessed of 1 skill.’ ” 

We may utilise Miss Bezanson’s collection of 
4 accidental ’ factors in industrial skill. 

(1) Accepting Responsibility for many Independent 
Decisions. —Though arriving at these decisions may 
involve skill, the acceptance of responsibility is due 
to other factors* 

(2) Learning about the. Capabilities of Materials.— 
This involves the ordinary processes of acquiring 
knowledge* Muscular or kinflesthetic knowledge 
can only be obtained by doing. But with the 
progress of science it is every day easier to get from 
books knowledge which was formerly locked up in 
the skill, real or alleged, of the professional. 

(3) The possession of judgment and knowledge 
concerning apparently 4 outside 9 jobs may rank a 
person as skilled in the primary occupation. In 
practice this may be important. Its theoretical 
meaning is simply that other things, including 
intensity, being equal, the greater the extensity ol 
skill the better. 
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raises the question of the relation between general 
and specific training*In a pleasingly concrete and 
useful form. Actually it does so twice, onco in the 
realm of knowledge and once in the realm of power. 

A special instance of the interrelations between 
mental abilities (and bodily ones) is raised in the 
consideration of 

(5) Keenness of Perception .—In theory, keenness 
of perception, which means fine sensory discrimina¬ 
tion, for example, of colours and tones, or perceptual 
discrimination, for example, of shapes or patterns 
(not, of course, visual only), might or might not 
be linked to superlative skill. The method of 
correlation makes it possible to investigate this 
relationship. Pioneer work has already been done 
by Prof. Carl E. Seashore in the investigation of 
musical talent. But, while it is unlikely that super¬ 
lative skill will ever t>e found linked to subnormal 
discrimination, a high correlation between them 
cannot be assumed ; and the correlation between 
sensory discrimination and general intelligence, 
though usually positive, is very low. 

(6) Appreciation of the Interrelation of Factory 
Processes .—This involves intelligence rather than 
skill. But success in appreciating any relations 
may depend upon the way in which the data have 
been vouchsafed, and the extent to which they are 
obscured or illuminated by well-meant and enthusi¬ 
astic ‘ explanation/ Explaining complex matters 
usually requires a skilled explainer. The skilled 
performer often does it especially badly. 

A General Classification of Skills. 

We may now attempt to classify skills, working 
upwards from the lowest type. 

(1) Collections of imperfectly adapted Responses .— 
This class includes much domestic work, the skill 
of most labourers and of workers in the semi-skilled 
trades. 

(2) Perfectly adapted Response# which do not exhibit 
Personality .—Such are the movements on parade 
of the perfectly drilled soldier. Military skill of 
this kind may be compared with the skill which 
would result in industry if a stereotyped aeries of 
actions, however efficient, were rigidly prescribed 
to the worker, Its advantages and defects are 
clear in military organisation. 

- (3) Responses resembling Habits , but less Specific 
and Automatic. —The importance and distinctive 
nature of such responses make one doubt the wis¬ 
dom of classing them with habits. For habitual 
actions are inadequate to the situations which these 
others meet so very perfectly. Such responses 
are exemplified in sport when rapid, delicately 
effective complex adjustment is made towards 
the surface upon which the player is moving, 
for example, wet and diy, hard and grass tennis 
courts, heavy and light football grounds, hard, 
soft, smooth, and bumpy ice, and different hard¬ 
nesses and elevations of snow-slopes. Such adjust¬ 
ments appear neither to the understanding external 
observer to be mechanical, nor subjectively to their 
performer tobeunconscious. 

This adaptation may be effected to conditions 
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both outside and inside the body. A performer who 
is feeling ill, without decreasing control, may 
modify his movements so that doss strain is put 
upon his muscles. A first-class automobile driver's 
adaptive behaviour in traffic makes the average 
motorist look like the bundle of habits whic|> some 
pessimists declare man to be. 

(4) Responses like those in (3), but exhibiting in 
their Totality a Pattern characteristic of the Individual . 
—This pattern ra ay be original or unoriginal. A style 
which appears to the spectator to be unique may 
have been imparted by a teacher, though to it the 
pupil usually adds some personal touches. 

Types (3) and (4) shade into each other, though 
in (4) an aspect implicit in (3) is emphasised. Prob¬ 
ably these are in the minds of the protesters against 
the standardisation of industrial tasks. 

(5) Creative Skill. —In this realm two kinds of 
creation in ay be distinguished. One is unconscious, 
or nearly so, as when a pioneer declares that his 
work finds its way out of him. Perhaps we may 
call it the artistic kind. The other results from 
deliberate analysis of earlier attempts, satisfactory 
to the ordinary person (a host of problems are 
covered by the word * complacency ’). but provok¬ 
ing to the genius. 

Such analysis may involve recall in memory 
(visual, muscular, and verbal) of various skilled 
feats, comparison ami discrimination between them, 
selection of their relevant aspects, re-comparison with 
some aim in view, re-combination, and, as a result, 
an unanalysed — perhaps unanalysable — polish 
which fuses the movements into a dazzling new unity. 
This is inventive creation in skill resulting from 
analysis. It is seen and w r ill be seen oftener in the 
world of play and art. It may increase in the world 
of industry, if industry desires and deserves it. 

Relation between Different Motor 
Abilities. 

Tests of intelligence give results which correlate 
highly with each other. But there is no justified 
single concept enabling us to explain why some 
persons seem generally clever with their muscles. 
While there seems ample evidence for the existence 
of general intelligence, the results of simple tests 
for isolated motor performances from which intelli¬ 
gence has been excluded, so far as possible, give 
extremely low or negative correlations with each 
other. Moreover, these results do not warrant 
belief in any special connexion of simple motor 
abilities with intelligence. 

From these results far-reaching deductions have 
been made by some writers. One is that there is 
no general capacity, no ‘ motor type ’ of person. 
The conclusion concerning vocational tests has been 
drawn that tests for ability in any performance 
give valid results only when the test performance 
Is identical with that for which the teat is being 
administered. They support the ‘ sample ’ as 
against the ‘ analogous * test. 

.Yet an alternative explanation of Perrin’s and 
Muscio’s findings is possible, based upon a sugges¬ 
tion made by Sir Henry Head to the present 
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writer. Their tests involve the simplest muscular 
co-ordinations. Many of them were confined to 
limited parts of the body. From the tests used by 
Muscio, demands upon intelligence were excluded. 

As a consequence, the bodily mechanisms in¬ 
volved may have been controlled by relatively low 
levels of the nervous system. The significance of 
the test results, therefore, would not exclude the 
possibility that in skilled performances a higher, 
more complex power might employ and co-ordinate 
the simple mechanisms. 

The above teste, therefore, being concerned with 
simple motor abilities, ore important for the 
study of skill, rather as suggesting lines of inquiry 
than as affording data. 

Transfer of Training between Motor 
Abilities. 

Another method of attacking this problem is to 
re-set it in the well-known form of the transfer of 
training. Subjects aro intensively trained in some 
skilled activity until their curves of practice have 
shown a marked rise over a fairly long period. One 
discovers then if the undoubted ability gained in 
the test activity has been transferred to apparently 
related or similar performances. Many ‘ controls * 
are needed in such an experiment. 

An extensive investigation into transfer of train¬ 
ing in a low-grade skill was recently carried out in 
the Manchester laboratory by J. N. Langdon and 
Edna M. Yates. Possibly for the first time in 
suoh experiments a number of conditions were 
rigidly observed. These were the domination of 
the learners* motives, the selection of a really skilled 
performance, though a simple one, as the test 
activity, the testing of similar control subjects in 
strictly comparable conditions, and the simultane¬ 
ous provision of * analytic ’ tests, that is, tests of 
simple powers which appeared to be components 
of the training activity. 

The operation selected for intensive training was 
modified from one in the driving-chain industry. 
The subject sits before a small turntable. It carries 
fixed pairs of spindles upon which links have been 
placed. As he brings each of these in turn before 
him, he removes it from the turntable, dropping 
the link into a box at his right hand. Simultane¬ 
ously he takes another link from a box at his left 
and places it upon the pair of spindles, reinstating 
the whole upon the turntable. He then rotates the 
turntable, bringing the next unit into position, and 
repeats the whole operation. 

Thirty-two unemployed boys aged sixteen, paid 
at a high piece-rate, were thus trained, each for 
two weeks. These constituted the 1 trained group.* 
Before training, each boy’s performance was meas¬ 
ured in the various tests aesigned to detect the 
presence of transfer, if any. These had been 
selected after a careful observational analysis of 
the operation with the links and spindles. Most 
of them were simple tests of manual dexterity, such 
as inserting matches in holes, filling a box with 
matches, slipping curtain-rings over a rod, thread¬ 
ing links with twine, reproducing from memory the 
angle of an arm movement, or the force with which 
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a recording anvil had been struck by the subject’s 
hammer, static and dynami<Tsteadiness, and—to 
discover if the training in the skilled action had 
affected more purely ‘ mental ’ functions—tests in 
mental arithmetic and tests involving the rapid and 
accurate cancellation of specified letters in a page 
of print. 

This series of tests was given on three occasions : 
(1) before training, (2) at the end of the first week, 
(3) at the end of the fortnight. They may be called 
transfer tests, 1, 2, and 3. Identical tests were 
given, in the same order and at the expiration of 
the same three periods, to twenty-eight similar 
subjects who meanwhile received no training. 
These were the control group. 

Since the trained group contained thirty-two, 
and the control group twenty-eight subjects, statis¬ 
tical treatment is justifiable. In no instance was 
the difference between the trained and the control 
group, with regard to their improvement in transfer 
test 3 as compared with 1, of such a magnitude as 
to exclude the possibility of its being due to chance 
factors. In some results the brief practice afforded 
by the tost itself was definitely shown to have had 
more effect than the intensive training in an appar¬ 
ently analogous performance. 

The experiment supports the view that in such 
conditions training in a low-grade skill is specific 
rather than general. These manual habits did not 
transfer. How may such a clear-cut result be 
explained ? The following considerations may be 
suggested : Writers upon transfer of training who 
know the experimental evidence believe that one 
of the chief agents of transfer is the formation of a 
sentiment. In the present experiment there was 
no encouragement to form a general sentiment 
about the acquisition of skill, which might spread 
to other skills. 

The conditions were as unsentimental as might 
be. The workers were never exhorted to do their 
best. The only encouragement was the very real 
one of immediate personal gain. Conversely, slack 
work automatically caused less pay. This was made 
known to the learner with little delay. The personal 
influence of the experimenters was as little and as 
unchanged as possible. The workers were paid, and 
highly paid, to transfer. Yet demonstrable transfer 
did not oocur. 

The evidence seems now to establish that the 
problem of transfer may be divided into two parts : 

(o) Transfer resulting from and due merely to 
exercise of any particular function. 

(b) Transfer resulting from extension of attitudes, 
sentiments, ideals, or knowledge of methods, where 
the particular function trained was the vehicle of 
these mental powers. 

It now seems certain that (a) is rare, and that 
(6) definitely can occur. But in educational insti¬ 
tutions, where subjects or parts of subjects are 
taught by different persons, the chances of transfer 
through common applicable methods discovered by 
the learner himself, or through sentiments, is much 
less ; and the automatic occurrence of transfer can 
never in the future be assumed by anyone conver¬ 
sant with the facts. 
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The World Fuel Conference. 


rpHE purpose of the World Power Conference is 
X to consider how the industrial and scientific 
sources of power may be adjusted nationally and 
internationally ; and the sectional meeting of this 
Conference which was held on Sept. 23-Oct. 0 to 
deal with fuel problems has undoubtedly contri¬ 
buted materially towards the furtherance of this 
objeot. The first plenary World Power Confer¬ 
ence, held at Wembley in 1924, dealt in the 
broadest possible manner with power and its uses, 
and was a real attempt to see the world as an 
economic whole. Problems of the greatest im¬ 
portance were raised, which indicated the desir¬ 
ability of further meetings to discuss various 
seotions of the subject in a more specialised 
manner. Thus, in 1926 a sectional meeting, limited 
to the discussion of water-power problems, was 
held appropriately at Basle. The recent Con¬ 
ference was devoted to the subject of fuel, the 
winning, preparation, transport, and utilisation of 
which are subjects commanding the attention of 
industrialists and technicians throughout the 
world. 

Coal is the chief basis of the world's fuel require¬ 
ments, and in Great Britain, perhaps more so than 
in any other country, it constitutes the main 
driving force in our industrial civilisation, That 
delegates from 48 different countries attended 
the conference, and that 175 papers, written by 
the world’s leading authorities, were presented, 
testify not only to the universal interest taken in 
the subject, but also to a clear recognition of the 
value of a pooling of knowledge as a powerful 
weapon of attack against world-wide problems 
such as, for example, the present depression in 
the coal-mining industry, which is not confined 
to Great Britain alone, but is international in 
scope. 

At the inaugural meeting on Sept. 24, over 
which the Marquess of Reading presided, Sir 
Robert Home in his opening speech made no 
secret of the great importance whioh the British 
Government attaches to the question of fuel and 
its economic use. As he pointed out, Great 
Britain, of all countries, stands perhaps to gain 
most from the aooumulated experiences laid before 
the Conference by jfche world's experts ; for “ the 
modem prosperity of Great Britain was created 
by coal, and by coal it will be saved," de¬ 
clared Sir Robert, “ but it will only be by adopt¬ 
ing improved and more economical methods of 
using it." 

The undoubted success of the Conference was 
largely due to the most efficient manner in which 
it was organised. No effort had been spared to 
ensure the smooth running of the meetings and the 
comfort and convenience of the visiting delegates. 
The papers, many of which will rank as valuable 
monographs on the subjects dealt with, were 
divided into appropriate sections, to each of whioh 
a session was devoted. At such meetings the 
papers were taken as read, the proceedings being 
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opened by the reading of a r&um6 of the material 
contents of the papers under consideration. These 
were drawn up by the general reporter appointed 
to each section and, without exception, they sum¬ 
marised clearly and concisely the subject matter 
dealt with, though oooasionally the reports may 
have tended to be slightly coloured by the 
reporter’s own views. The ensuing discussions 
which, thanks to the linguistic abilities of the 
foreign delegates, were conducted almost entirely 
in English, were likewise well organised and there 
was little, if any, straying from the real matter in 
hand. 

The scope of the Conference was wide, em¬ 
bracing, first of all, the economics of'the coal in¬ 
dustry and the storage, transport, and treatment 
of coal; secondly, the oil industry in relation to 
the preparation and use of liquid fuels ; thirdly, 
the carbonisation industries, with special refer¬ 
ence to high and low temperature carbonisation 
and the better utilisation of coke oven gas, of 
which a large surplus supply is available in Great 
Britain. 

Further sessions were devoted to the generation 
of steam and electricity, both for industrial and 
domestic purposes. Research and development in 
all countries have been brought to bear on the 
attainment of higher thermal efficiencies, parti¬ 
cularly in the generation of electricity from low- 
grade and waste fuels, and also on the co-operation 
of separate industries in the linking up of energy 
in all forms with the view of avoiding waste. In 
connexion with this, great progress was fore¬ 
shadowed in suggestions put forward for a more 
rational grouping and centralisation of units con¬ 
cerned in the manufacture of iron and steel; for 
example, coal mine, coke-oven, blast and reheat¬ 
ing furnaces, steel-works and rolling mills, and 
possibly even town’s gas supply plant. The 
achievements of the Dunston plant of the New¬ 
castle Electric Supply Company, where low- 
temperature carbonisation and electricity genera¬ 
tion have been successfully combined during the 
past three years, afford convincing evidence of 
the advantages of such grouping. 

The subject of pulverised coal aroused much 
interest, and it seems that its introduction, where 
circumstances are favourable, may load to greatly 
enhanced efficiencies ; in marine steam genera¬ 
tion, in particular, great possibilities are pre¬ 
dicted. Attention was also directed to the 
economic advantages of both high pressure and 
high temperature steam, upon which intensive 
research is being prosecuted on an international 
basis. It is hoped that the results will be available 
shortly. 

As perhaps was to a large extent unavoidable 
in a conference of this nature, one important con¬ 
sumer of fuel received less sympathetic attention 
than his case undoubtedly merits; we refer to 
the domestic user, who in Great Britain burns 
23*0 per oent of our total coal production and 
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thus consumes more raw coal than all the rail¬ 
ways and gas and electrical undertakings put 
together. The layman may or may not be aware 
of the fact that he pays more than twice as much 
for coal as the large industrial consumer; he 
certainly does not know that at the same time he 
ays more than double for an inferior product, 
cientifio classification, analysis, and quantity form 
the basis upon which industry buys coal; the 
domestic user just buys coal, so many hundred¬ 
weights or tons at a time, with no indication as 
to its quality other than some usually meaningless 
fancy name, and without any guarantee as to its 
ash (and stone!) contents, its calorific value, or its 
nature. He must also buy his 4 pig in a poke,’ 
whether he likos it or not ; the middleman, while 
more than doubling the cost of the private con¬ 
sumer's coal, also sees to it that he is steered clear 
of all such queer new-fangled notions as calorios 
and so forth. 

Coal alone does not form, however, the sum of 
the private consumer’s fuel and power require¬ 
ments ; the gas and electricity undertakings are 
there to push their goods. How pathetic is the 
domestic user’s attitude of indecision when coal, 
gas, and electrical interests, each and all for them- 
selvos, and with all the highly organised and well- 
trained powers of persuasion at their command, 
set about convincing him that theirs is the one 
and only satisfactory solution of his heating 
problems ? It seems to us that the time has come 
when the domestic user should be able to turn to 
some disinterested body for unbiased advice as 
to when, how/ and where to use coal and other 
solid (or liquid) fuels, gas, and electricity; a body 
which would also see to it that the fuel he bought 
was purchased on a basis not only of quantity but 


also of quality. It is useless to attack the domestic 
open grate fire and to demand its abolition. It is 
true that when burning raw coal it is the arch 
polluter of the atmospheres of our cities: but the 
blood of fire-worshipping ancestors still flows in 
the Englishman’s veins, and to him oentral heat¬ 
ing is an insidious and stuffy abomination and the 
gas fire a glaring and inhospitable object; the 
open fire alone can minister satisfactorily to his 
physiological and psychological needs in the home. 
Thus, the only remedy for smoke pollution lies in 
giving the householder a fuel which will bum as 
well as coal but without smoke, not only on 
special but also on existing open grates. Up 
to the present no such fuel has been available, 
apd, until it is, the politician’s parrot cry of 
4 the wicked waste of raw coal on open fires ’ is 
meaningless. 

A wider interest than the purely technical 
attaches to the World Power Conference. The 
proceedings have afforded ample evidence of the 
efforts that are being made to oombine the spirit 
of individual enterprise with the spirit of co¬ 
operation in the examination of all problems be¬ 
setting those interested in fuels and their utilisar- 
tion. This spirit of co-operation is being fostered 
not only between industries which, like the gas 
and electrical undertakings, were formerly con¬ 
sidered to be antagonistic, but also in industry 
the world over. It would be difficult to overrate 
the value of this aspect of the Conference towards 
the firmer establishment of international good¬ 
will ; for, as Sir Thomas Holland pointed out in 
his opening address to Section F of tne Conference, 
the surest basis of a world peace lies in a mutual 
understanding and co-operation of economic in¬ 
terests and resources. 
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Foot-and-Mouth Disease. 


P ROGRESS in the prevention and cure of foot- 
and-mouth disease is hampered by the fact 
that no method has yet been devised for cultivating 
the virus in vitro ; and since it cannot be seen, it 
can only be propagated and recognised by the in¬ 
oculation of susceptible animals. Further, the 
control of the disease is rendered more difficult by 
the fact that at least three types of the virus are 
known : immunity produced by an attack due to 
one type does not render the animal any the less 
susceptible to attack by one of the other types ; 
and, finally, the immunity produced is only rela¬ 
tively short-lived. In spite of these handicaps, the 
Third Progress Report of the Foot-and-Mouth 
Disease Research Committee, 1928, 1 gives a detailed 
account of much research work directed towards 
increasing our knowledge of the natural history of 
the disease, and of methods of destroying the virus 
and of producing immunity in susceptible animals. 
Owing to the reconstruction of the Experimental 
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Station at Pirbright, the work has been confined 
to experiments on small laboratory animals— 
guinea-pigs and rabbits,—other rodents possessing 
a high degree of natural resistance,—carried out 
at New Haw, the Lister Institute, and the National 
Institute for Medical Research. 

Some attempts to cultivate the virus in vitro 
were uniformly unsuccessful, even when the oxygen 
tension of the medium was reduced to nil by the 
addition to it of small quantities of cysteine (Y. M. 
Burbury). 

The distribution, localisation, and disappearance 
of the virus in animals after inoculation nave been 
studied by M. C. Maitland, and I. A. Galloway and 
S. Nioolau : the latter authors have also made an 
extensive histologioal study of the lesions in the 
tongues of rabbits and guinea-pigs. It appears 
that the predilection of the virus lor the soles of 
the feet and the mucous membrane of the mouth 
is associated rather with the fact that these areas 
are subjected to movement and pressure than due 
to their freedom from hair. If a strip of hairy skin 
is transplanted on to the sole of a guinea-pig’s foot. 
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vesicle formation will occur in it, whether the virus 
is inoculated intradermolly into the transplant or 
intramuscularly elsewhere, although lesions scarcely 
ever occur in hairy skin elsewhere. If, on the other 
hand, a foot is immobilised and protected by a pad 
from pressure, vesicle formation does not oocur in 
it following the intramuscular injection of a large 
dose of virus. 

Multiplication of the virus is associated with this 
vesicle formation, and occurs in both the primary 
vesicle at the site of inoculation as well as in the 
secondary vesicles developing upon the feet and 
tongue within twenty-four hours : infection can be 
caused by a drop of vesicle fluid diluted a million 
times. On the other hand, although the virus can 
be found in the blood and certain of the internal 
organs for tho first three days after infection, it 
does not apparently multiply in these situations, 
and no lesions can be discovered in the latter on 
microscopic examination. In the case of the feet 
and tongue, virus can be recovered up to the eighth 
day after infection. It thus appears that in these 
small animals a process of natural cure takes place, 
with disappearance of the virus after a few days : 
very rarely does an animal act as a carrier of the 
virus for a longer period. 

Histological examination of the tongue shows 
that the earliest evidence of a lesion is degeneration 
of a small group of epithelial cells : the degenerated 
area increases in size, a few polymorphonuclear 
leucocytes wander in and also degenerate, and these 
disintegrated cells, together with some fluid, form 
a, vesicle, which increases in size and finally 
bursts, leaving an ulcer, which heals under a scab. 
Some polynuclear infiltration occurs also in the 
corium, but a severe inflammatory reaction only 
occurs if secondary infection of the ulcer takes 
place. 

The immunity produced by an attack of the 
disease is only short-lived, about 6-12 months : in 
addition, three distinct types of virus are now 
known to exist, and an infection by one type will 
not produce the slightest immunity to either of the 
others. The blood of an animal recovered from the 
disease contains antibodies, which can be demon¬ 
strated by its power of destroying the virus in 
vitro . 

Adequately to control outbreaks of the disease, 
knowledge of the power of survival of tho virus 
outside the body and of methods of destroying it 
is essential. It is known to survive in vesicle fluid, 
in the epithelium from blisters, and in the internal 
organs, for months, if chilled, provided the animal 
was killed during the first few days of infection, 
sinoe later, as mentioned above, the virus rapidly 
disappears from the tissues. On a glass slide it will 
survive for at least two years in chemically dry 
air; in ordinary moist room air it dies within a 
week ; survival under ordinary conditions is longer 
on hay and bran than on cotton-wool and filter 
paper, but in all cases a damp atmosphere has a 
deleterious influence; thus on moist hay or bran it 
otfiylives five days, on dry hay it may survive for 
several months. In these circumstances methods 
of eteriBsing materials likely to be contaminated 
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with virus are of great importance. In vesicle 
fluid, formalin, phenol, and mercuric chloride have 
a relatively low disinfectant power as compared 
with free chlorine or iodine, or potassium perman¬ 
ganate. In the presence of particulate organio 
matter, however, the value of the oxidising dis¬ 
infectants is considerably reduced, whilst that of 
phenol, cresol, or formalin is comparatively un¬ 
changed. It was found that spraying hay with 
one per cent formalin and allowing the solution to 
evaporate, destroyed the virus dried on it (F. C. 
Minett), Hides could also be disinfected by soak¬ 
ing for forty-eight hours in the same solution* but 
unfortunately this treatment affected them dele- 
teriously. 

The virus is fairly easily destroyed by heat, a 
very short exposure to water at 60° C. being 
effective : at 50° C., blood is rendered non-infective 
after about four and a half hours at this tempera¬ 
ture. 

The control of the disease, apart from the 
slaughtering of infected animals, must bo based 
on disinfection of infected material, treatment of 
infected animals both by specific and non-specific 
remedies, and finally by prevention of infection by 
artificial immunisation : it is obvious that if all 
animals could be rendered immune, the disease 
would vanish. The fact that immunity is short¬ 
lived will always militate against the success of 
immunisation : on the other hand, there is no 
evidence at present that wild rodents can carry 
the disease and act as a source of infection for 
cattle : rabbits, for example, can be inoculated with 
the virus and develop the disease, but will not pass 
it on to others of the same species kopt in close 
contact with them. The problem, then, is that of 
immunising the larger animals in which the disease 
naturally occurs. 

The method of immunisation by injection of 
virus of low virulence cannot be of wide application 
owing to the danger of spread of the infection : 
injection of serum from an immune animal will 
only protect for 10-14 days : injection of virus and 
serum together may produce satisfactory results, 
but they are too variable for the method to be of 
much practical use. Vaccination by means of 
killed virus is the method of choice, provided that 
a satisfactory vaccine can be obtained. H. B. 
Maitland has found that a vaccine prepared by 
exposing the virus to Ol per cent formalin at 26° C. 
for 48 hours at pH 7-6 gives satisfactory results in 
guinea-pigs ; tho immunity is fully established in 
four days, and is effective for four months, but is not 
so complete as that produced by injection of living 
virus, since local inoculation of the feet will produce 
vesicles, although further generalisation of the 
disease does not oocur. The results, however, 
suggest that a suitable method of vaccination will 
soon be discovered. It is also probable that pro¬ 
gress in the application of specific prophylactic and 
therapeutic methods will be aided by the recent 
observation of Prof. A. Ciuca that the method 
of complement fixation can be used to show the 
presence or absence of immunity in susceptible 
animals. 
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News and Views. 


The Mathematical Tripos list of 1880 is probably 
the only list of its kind which lias produced three 
professors for the University of Cambridge—Sir 
Joseph Larmor, Prof. H. F. Newall, and Sir Joseph 
Thomson. Happily, all three are still actively at 
work, though Prof, Newall has announced his coming 
retirement. Formerly assistant to the Cavendish 
professor and demonstrator in experimental physics 
in the Cavendish Laboratory, he became Newall 
observer in charge of the 25-inch Newall refractor 
when, in 1890, his father, Mr. R, S. Newall, F.R.S., 
presented it to the University of Cambridge. In his 
hands the Newall dome became an active centre of 
pioneer astrophysical research and the seed of a 
large and glowing department in the University. 
First of all, in 1907, a Littrow spectrograph fed by a 
cadostat and a lens of 00 ft. focal length was provided 
from the bequest of Mr. Frank MoOlean ; then, in 
1908, the telescopes with which Sir William Huggins 
had carried out his pioneer investigations on stellar 
spectra were presented to the University by the 
Royal Society, while the whole establishment under 
Prof. Newall T s direction was greatly increased when, 
in 1911, the University accepted the charge of the 
Solar Physics Observatory on its transfer from South 
Kensington, and Prof. Newall became its director. 
He had already, in 1909, become professor of astro¬ 
physics and a fellow of Trinity College. In addition 
to astrophysics and solar physics. Prof. Newall has 
throughout actively fostered in the Observatory 
research in meteorological physics. He has been for 
many years an elector to the Isaac Newton Student¬ 
ships, and in that work, as also through the Observatory 
Club which he founded in 1909, he has exercised a 
marked influence on generations of the younger 
students in astronomy. In his retirement, with 
greater freedom from administrative cares and more 
time to complete his own work, it may be hoped that 
his knowledge and influence may make themselves 
felt for many years to the continued benefit of the 
science to which he has devoted himself. 

By unanimous choice Dr. Robert Ranulph Marett 
was elected Rector of Exeter College, Oxford, on 
Oct. 9, in succession to Dr. L. R, Farnell, who resigned 
that office recently. Dr. Marett, who was educated 
at Victoria College, Jersey, and wa» a Domus Exhibi¬ 
tioner of Balliol College, was elected a fellow and 
tutor of Exeter in 1891, after taking first classes in 
Classical Honour Moderations and Li term Humaniores. 
He won the Chancellor’s prize for Latin verse in 1887, 
and the Green prize in moral philosophy for an 
essay on “The Ethics of Savage Races’* in 1893. 
From 1893 until 1898 he served his college as sub¬ 
rector and was one of the University proctors in 1918. 
Dr. Marett’s interest in the culture of primitive races, 
which had been shown in his Green prize essay, though 
outside the straiter lines of academic philosophy, gave 
his lectures a breadth and unconventionality which 
was not without effect on the men who came under 
his hand, and marked him as the obvious man for 
the appointment of secretary of the Committee for 
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Anthropology when that body was formed some 
twenty years ago. He was also made reader in social 
anthropology. In both capacities he has exercised 
considerable influence in the movement for the 
training in anthropology of officials who administer 
native affairs in the dependencies of Great Britain. 
Dr. Marett is the author of “ Anthropology ” in the 
Home University Library, “ The Threshold of 
Religion,” “ Psychology and Folklore,” and a number 
of papers in scientific periodicals. He has been 
president of the Anthropological Section of the British 
Association and also of the Folklore Society, and 
took a prominent part in the excavation of the 
palaeolithic cave of St, Brelade, Jersey, in which a 
tooth of Neanderthal man was found. 

Among the questions of general scientific interest 
likely to engage the attention of the British Association 
when it visits South Africa next year, one of the most 
widely discussed is the origin, history, and purpose 
of the prehistoric ruins at Zimbabwe and similar sites 
chiefly, though not exclusively, in Southern Rhodesia. 
These monuments have been repeatedly described and 
partially explored ; and on the British Association’s 
previous visit to South Africa in 1905 many points 
were cleared up by the very oareful studies of Dr. 
Randall Maclver. But since 1905, besides the valuable 
work of local archaeologists, and Government measures 
of conservation, discoveries elsewhere of monuments 
claimed as comparable, have made further excavation 
desirable. Accordingly, as soon as the South African 
meeting was arranged, the British Association ap¬ 
pointed a committee on South African archeology : 
ascertained that the government of Southern Rhodesia 
would welcome such an investigation ; and in response 
to a similar suggestion on the part of the Rhodes 
Trustees, guaranteed the necessary funds. The council 
of the Association has now appointed to conduct the 
investigation, Miss Gertrude Caton Thompson, who 
has varied experience as an excavator in Egypt and 
Malta. Miss Caton Thompson will probably arrive 
in South Africa early in 1929 and visit sites and 
museums until the season permits .of excavation on 
the site selected as most likely to yield evidenoe as to 
the history of the whole group of monuments. As it 
is understood that there is already one other expedition 
in South Africa engaged in prehistoric studies, and 
that communications may be expected on remains of 
similar character in other parts of the continent, it 
will be seen that at the British Association's meeting 
full justice is likely to be done to this obscure and 
fascinating problem. 

The third and largest of the hydro-electric power 
generating stations of the North Wales Power Company 
at Maentwrog was formally opened on Oct. 16. This 
station is the direct outcome of the work done by the 
Electricity Commissioners in 1923, when they sur¬ 
veyed the requirements of North Wales, The Company 
has already 340 miles of main transmission lines In 
operation, and bulk supplies are given to IS large 
and 21 smaller electric supply oompanies and looal 
authorities, and to 23 large industrial undertakings. 
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These include slate and granite quarries, cement 
works, collieries, and the L. M. and S. Railway en¬ 
gineering works at Crewe. The Company supplies 
an area of over 4000 square miles, and so great is 
the demand for electric power that a supplementary 
bulk supply is taken from the Mersey Power Company’s 
steam station at Runcorn. The new power house 
will supply immediately over 20,000 kilowatts. An 
artificial lake about two square miles in area has been 
constructed by damming the river Pry son in the Vale 
of Festiniog. At present the depth of the water 
behind the main dam is only 25 feet, owing to the low 
rainfall this year, but after the winter rains it is 
expected to reach the spillway level, and it will then 
bo 48 feet deep, The effective head of the water 
obtained at the foot of the high pressure pipe line 
at the power station is 630 feet. Under this pressure 
the water turbines, which are of the double jet type, 
run at 333 revolutions per minute. For Wrexham 
and Crewe tho voltage is transformed up to 06,000. 
The mains are carried by white-painted, latticed-steel 
towers, spaced 180 feet apart, and every care has been 
taken to make them as artistic as possible. The steel- 
corni aluminium conductors hang in graceful curves 
between them. The artificial lake is considered to 
add to the beauty of the Vale of Festiniog. 

At a meeting of the Eugenics Society, held on Oct. 
10 in the rooms of the Linnean Society, Major Leonard 
Darwin was presented with his portrait in oils as a 
token of appreciation of his services during the seven¬ 
teen years he has acted as president of the Society. 
Prof. E. W. MacBride, who made the presentation, 
said that Major Darwin has seen the Society grow 
from a handful of people, who might justly be de¬ 
scribed as a group of eccentrics, to an earnest, level¬ 
headed body intent on facing the social problems 
of the day. This change has been largely due 
to Major Darwin’s wise and moderating influence. 
Bringing to the Society the prestige of a name univer¬ 
sally honoured in biological science and tho practical 
sense of a politician, lie saw that the improvement of 
social affairs is not to bo attained by the selection of 
persons of exceptional abilities, their forced mating 
and the endowment of their offspring at tho public 
expense, but by the gradual elimination of the unfit, 
as this is the method universally adopted by Nature 
for keeping the populations of the lower animals in 
a healthy condition. This elimination in the past 
has been effected by the awful toll exacted by disease 
on young children, and such a toll will continue to be 
exacted if the reckless reproduction of the unfit goes 
on. Major Darwin has never wearied in his insistence 
on the necessity of adopting measures to prevent the 
unfit from marrying, and there are signs that the 
essential truth of his position is forcing itself on public 
opinion. Prof. MacBride predicted that in times to 
come Major Darwin will be regarded as the founder 
of sane views on population and society, just as his 
father is justly regarded as the founder of modem 
Molcigy, 

The American Institute of Weights and Measures 
in pursuance of its main polioy of defending the use 
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and preserving the legal status of the system of 
weights and measures based on the yard and pound, 
has declared itself ambitious to secure that material 
official standards be sent from the United States of 
America for comparison with the British Imperial 
Standards in 1932, when the next decennial compari¬ 
son of the latter with their Parliamentary copies 
takes place. As mentioned in these columns on 
Aug. 4, p. 179, the Institute regards the present 
official recognition of the superior status of the 
metric units as constitutionally irregular and suspects 
the administration of fostering pro-metric tendencies. 
In a paper entitled “ A Precision Value for the Inch,” 
published as one of the Scientific Papers of the 
Institute (in format closely resembling those of the 
U.S.A. Bureau of Standards), Luther D. Burlingame 
proposes that tho United States of America, Great 
Britain, Canada, and other British Commonwealths 
should accept the International Metre as stabilised 
at 1,553,164-13 times the wave-length of the rod ray 
of cadmium and agree to define a precision inch as a 
fundamental unit for practical use, equal to 26*4 
millimetres or 39,450$ wave-lengths. Whatever prac¬ 
tical virtues this proposal may possess, the argu¬ 
ments employed in its justification are not alto¬ 
gether sound. For example, it is stateil that the 
Order in Council of 1898 defines tho yard as 0*914399 
metre, whereas it merely authorised this value as a 
conversion factor, resulting from the most reliable ex¬ 
perimental results then obtainable, without any pre¬ 
judice to the definition of the yard in terms of the 
material standard bar as laid down in the Act of 1878. 

The Graf Zeppelin (LZ127), which started from 
Friedrichshafen on Oct. 11, arrived at Lakehurst 
Naval Airship Station in the United States on Sunday 
last, after a stormy voyage of 112 hours. The 
attempt to avoid the bad weather of the northern 
route across the Atlantic, covered by the R34 in 
108 hours, was not successful, and the stabilising 
surface was damaged seriously by a squall. The 
excitement in Germany over the safe arrival is a 
measure of the anxiety which accompanied the fragile 
giant on its voyage, and of tho intense hopes winch 
have been placed in a legendary ‘ froedom of the air/ 
The German constructors have very much wider and 
more continuous experience in tho design, construction, 
and handling of airships than tho rest of the world, 
as is evidenced by the serial number LZ127. The 
Graf Zeppelin is larger, more powerful, and more 
costly than its predecessors, and will in turn be 
surpassed by the British airships R100 and R101 now 
under construction. The damage to the stabiliser 
was not vital, but is a serious symptom of structural 
weakness. The delay in starting, the slowness and 
stormy nature of the passage in spite of meteorological 
information, the limited number of passengers and 
tho heavy cost of building and running, all lead to a 
belief that a commercial service of airships is im¬ 
practicable with the materials at disposal. 

Th|I following details of the Graf Zeppelin are 
given in the German technical press : Length, 237 
metres; mean diameter, 32 metres; power, 5 * 400 k.w. 
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Maybach engines in separate external gondolas; 
volume, 105,000 cubic metres ; gross lift, 110 metric 
tons; speed, 110-130 km. per hour. Experiments 
have been carried out on a gaseous fuel of the same 
density os the air with some success, but difficulties 
of supply have prevented its adoption for the Graj 
JZepptlin. 

Two dying expeditions are now on their way to 
the Antarctic by steamer. A dispatch from Sir 
Hubert Wilkins to the Times announced that he had 
arrived at Monte Video and intended to sail on Oct. 24 
in a Norwegian whaler for Deception Island, the 
whaling base in the South Shetlands. He is taking 
with him two Lockheed Voga seaplanes. Accom¬ 
panying him are Lieut. Eielson, Mr. J. Crossan, and 
two mechanics. Sir Hubert Wilkins’ plan, ns originally 
announced, was to take off from a w haler in the Ross | 
Sea and fly across the edge of the Antarctic continent 
to Deception Island, a distance of some three thousand 
miles. Com. R. E. Byrd is now on his way to the 
Koss Sea with another ex|edition. He proposes to 
make his base at the Bay of Whales on the Ice Barrier, 
and fly southward towards the Pole. 

On the evening of Tuesday, Oet. 10, the president, 
council, and fellows of the Royal Anthropological 
Institute were entertained at a conversazione at the 
Wellcome Historical Medical Museum, by invitation 
of the Director, Dr, Henry Wellcome. A large number 
of follows and other distinguished guests, who had 
been invited to meet them, worts present . In the course 
of the evening Miss Blackman gave a demonstration 
of the magico-medical methods of the fellahin of 
Egypt, using for the purpose specimens which for 
the most part had been collected by her for the 
Museum. The fellows and other guests had then an 
opportunity of examining the collections, which to a 
great extent have been, and still aro, in process of 
rearrangement under the present conservator, Mr. 
L. \V. G. Malcolm. Originally started by Dr. Wellcome 
as a collection to illustrate the history of medicine, 
the Museum is now one of the most important 
collections in the world illustrating both the history 
of medical and surgical science and the magico - 
religious ideas from which those sciences have de¬ 
veloped among savages and as they survive among 
the folk of civilised peoples. Owing to lack of space, 
only a small part of Dr. Wellcome’s collections can 
at present be inspected by the public ; but when 
fully displayed they will illustrate the dovolopment 
of human thought and culture in a manner which 
will be unrivalled even in public institutions. 

Another violent earthquake ooourred off the 
Mexican coast on the night of Oct. 8 (local time), by 
which nine States were shaken. It was recorded at 
Kcw at 3 hr. 13 min. 20 sec. G.M.T., on Oct. 9. 
The record indicates that the epicentre lay about 
70 or 80 miles off the coast in lat. 16° N., long, 101° W. 
Seven earthquakes from the same neighbourhood have 
been recorded at Kew this year, the shock of Oct. 9 
l>eing the most violent. According to a message 
published in the Times for Oct. 10, the shock caused 
some damage at Acapulco (90 miles from the centre), 
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Oaxaoo (230 miles), and Mexico city and Chaleo (270 
miles), and the total disturbed area cannot have been 
less than 350,000 square miles. An interesting point 
about this earthquake is the westerly migration of the 
origin since the great earthquake of June 16, the 
epicentre of that earthquake, according to the Kew 
bulletin, lying in lat. 16° N., long, 100° W,, or about 
06 miles to the east of the last epicentre. 

The wanning of passenger trains is a problem on 
which much thought has been expended by railway 
engineers. In making estimates of the running costs, 
the time required for the preliminary heating of the 
train before it starts has to be taken into account. At 
least half on hour has to be allowed for this preliminary 
heating. This necessitates increasing the working 
hours of the employees, which always cause difficulties. 
In large railway stations in Switzerland, according to 
the Brown Boveri Review, central heating plants are 
provided for heating the trains by steam. This 
method, however, is objectionable, as steam escaping 
from insecure couplings often makes disturbing noises 
and causes unpleasant vapours. To get over these 
difficulties, the Swiss Federal Railways have been 
making experiments on doing the preliminary heating 
electrically. The largo station at Zurich lias a trans¬ 
former plant with cloven heating connexions and the 
auxiliary station has eight heating connexions. The 
current is taken directly from the 15,000 volt contact 
lines and transformed down to 1000 volts. In an ex¬ 
tensive railway network, frequent short circuits caus¬ 
ing excessive voltage drops are to be expected. A 
device is therefore provided which recloses the heating 
switch automatically once or several times after the 
switch has opened due to a sudden voltage drop, The 
plant at Zurich inns now been in continuous operation 
since December 1927 and has given complete satisfac¬ 
tion. 

After the formal business had been concluded at 
the annual meeting of the British Horologioal Institute 
on Oct. 10, Mr. B. T, Greening, who presided, pre¬ 
sented to Sir Frank Dyson, the Astronomer Royal, 
the first gold medal awarded by the Institute. The 
medal is awarded for the greatest advance in the 
science of horology in each year or some achievement 
of merit beneficial to the science or practice of time 
measurement. Sir Frank Dyson has been Astronomer 
Royal since 1910, and has devoted particular attention 
to precision in time measurement. In presenting the 
Institute’s medal in recognition of this and other 
work, the chairman referred to the Greenwich time- 
signals, to the inauguration of the six-dot seconds 
through the British Broadcasting Corporation, and 
last, but not least, to the initiation by Greenwich Of 
the first official government service throwing a girdle 
round the earth in the form of the Rugby rhythmic 
transmissions, which are unique in character and 
unsurpassed for accuracy. Reference was also made 
to the adoption by the Astronomer Royal of a novel 
form of precision clock which had recovered for the 
British Empire the record for accuracy in time 
measurement. In the course of a short speech Sir 
Frank said that he had encouraged his colleagues 
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at Greenwich to get the beet out of clocks that could 
he secured and to determine time with all possible 
accuracy: he regarded the presentation not only as 
a tribute to himself personally, but also to his oo- 
‘workers at Greenwich and, particularly, Dr. Jackson 
and Mr. Bowyer. 

It is now stated that at the Second International 
Conference on Bituminous Coal to bo held at Pitts¬ 
burgh, U.S.A., under the auspioes of the Carnegie 
Institute of Technology, on Nov. 19-24, more than a 
hundred speakers, representing twelve countries, are 
expected to be present. Major subjects of discussion 
will include coal preparation, pulverised fuel, gas pro* 
duction and purification, liquefaction and hydrogena¬ 
tion of coal, carbonisation and combustion, tars and 
ammonia. The chief purpose will be to present the 
results of recent studies that have to do with improved 
methods of utilisation and combustion of bituminous 
coal. The speakers expected include many with inter¬ 
national reputations in their respective fields, and more 
than sixty of them will come from oountries outsido the 
United States. The British delegation, as anticipated, 
may include about fifteen prominent chemists and 
engineers, while Lord Melchett will also speak. 

The Report of the Fuel Research Board (depart¬ 
ment of Scientific and Industrial Research) for the 
period ended Mar. 31, 1928, which has been issued 
(H.M. Stationery Office, 1928. Pp. 70. Is. 3d. net), 
covers the activities of about two years. It shows that 
the survey of national coal resources—one of the 
original objects of the Fuel Research Department—is 
now in operation in coalfields producing 85 per cent of 
the British output. The work of standardising methods 
of sampling and analysing coal has been taken up by | 
the British Engineering Standards Association with 
the view of reaching national and possibly inter¬ 
national agreement. Several plants for the low tem¬ 
perature carbonisation of coal have been tested and 
reported on, while plant embodying the retort system 
developed at the Fuel Research Station and now being 
erected by the Gas Light and Coke Company, is ex¬ 
pected to be in operation shortly. It is pointed out 
that low temperature carbonisation is important 
rather as a source of smokeless fuel than of liquid fuel, 
while its effect in creating useful employment is not 
negligible. 

Low temperature carbonisation processes can 
scarcely be expected to render Great Britain self- 
supporting in the matter of liquid fuels. Hydrogena¬ 
tion when commercially feasible would be much more 
e&eciive. The Report of the Fuel Research Board 
states that work on hydrogenation of coal is being 
continued on an intermediate scale, and the staff is 
studying the chemical changes during the process, 
development on commercial lines being now under¬ 
taken by Imperial Chemical Industries, Ltd. Great 
attention is being paid to the properties of coke for all 
pu^p066B, espeoiaUy for domestic use, here in collabora¬ 
tion with the Building Research Board. Briquetting, 
chid purification, internal combustion engines are 
dealt with, but the prospects of »large production of 


power alcohol in Britain have been shown to be un¬ 
promising. Reference is also made to work carried out 
with the financial assistance of the Board by workers 
in the universities and other institutions throughout 
the country. The report shows that the original ob¬ 
jects of the establishment of the Board are being ful¬ 
filled in a largo measure. 

The Irish Tourist Association has made arrange¬ 
ments with Mr. George Fletcher, until recently 
assistant secretary of the Department of Agriculture 
and Technical Instruction in Ireland, to deliver lec¬ 
tures on Ireland in various centres during the period 
Oct. l~Mar. 31. Mr. Fletcher has a close personal 
knowledge of Ireland, extending over more than a 
quarter of a century, and is well known as a writer 
on Irish matters and as editor of five volumes on 
u Ireland and the Irish Provinces ” (Cambridge Uni¬ 
versity Press). The subjects of the present lectures 
are ; (1) Ireland : its scenery and people ; (2) the 
art and antiquarian treasures of Ireland ; (3) the 
evolution of Irish scenery ; (4) the economic and 
industrial resources of Ireland. The leeturos will, if 
desired, be fully illustrated by lantern pictures, and, 
in addition, Mr. Fletcher can give short addresses to 
interested local organisations where this can be 
arranged. No charge will be made for the services of 
the lecturer, but all local expenses, such as provision 
of suitable lecture room, with optical lantern and 
operator, must be borne locally. Particulars of the 
lectures can be obtained from the Secretary, Irish 
Tourist Association, American Chambers, Lower 
O'Connell Street, Dublin. 

The courses of lectures arranged at the Royal 
Institution during November and Deceml>er will 
commence with the Tyndall Lectures to bo delivered 
by Prof. H. L. Callondar, who will give three lectures 
on co-aggregation versus continuity in the change of 
state from liquid to vapour, beginning on Tuesday, 
Oct. 30, at 5.15 p.m. ; and on Tuesday, Nov. 20, 
Sir William Bragg delivers the first of four lectures 
on diamonds. On Thursday afternoons, beginning on 
Nov. 1, there will be lectures by Captain G. Pitt- 
Rivers on the clash of culture : (1) Race and culture ; 
(2) culture-clash in a Maori villago ; (3) the Empire 
and the native problem ; two by Dr. E. D. Adrian 
on the mechanism of the nerves, and two by Sir 
Richard Paget on human speech as (1) a method of 
expression by gesture, (2) a musical phenomenon. 
On Saturday afternoon, Nov. 3, at three o'clock, the 
Rev. T. E. R. Phillips will deliver the first of two 
lectures on recent observations and discoveries re¬ 
specting the planets ; on succeeding Saturdays there 
will be three lectures by Dr. W. G. Whittaker on 
(1 and 2) North Country folk music, (3) violin sonatas 
of William Young, with musical illustrations. The 
Juvenile Lectures this year, the one hundred and third 
oourse, will be delivered by Mr. Alexander Wood on 
sound waves and their uses : (l) Waves (Dec, 27) ; 
(2) signalling in air and water (Dec. 29) ; (3) notes 
and noises (Jan. 1); (4) how sounds are analysed 
(Jett* 3); (5) the ear and what it does (Jan. 6); 
(6) how sounds are recorded and reproduced (Jan. 8). 
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A recent issue of the Chemisch Weekblad contains 
a detailed account of the proceedings of the chemical 
section of the Sixth Congress of Czechoslovak Natural¬ 
ists, Physicians, and Engineers, whioh was held in 
Prague from May 25-30. This congress, which is a 
continuation of the pre-War Czech scientific con¬ 
gresses, was a scientific celebration of the tenth anni¬ 
versary of the Czechoslovak Republic and was attended 
by about 2300 members, including 400 foreign visitors, 
chiefly from Slavonic States suoh as Poland, Yugo¬ 
slavia, Bulgaria, and Russia. The congress was under 
the patronage of President T. G. Masaryk, and its 
chairman was Prof. E. Votofek, the distinguished 
organic chemist from the Polytechnic High School at 
Prague. In the five sessions dealing with chemistry, 
111 communications were presented from 98 authors. 
The foreign guests included Profs. W. P. Jorissen 
(Leyden), T. Mi+obcdzki (Poznafi), St. Tofl'oczko 
(Lwow), and G. Urbain (Paris). Summaries of all the 
communications were published in Czech and also 
in English or French ; copies may be obtained from 
Prof. J. Heyrovsky, Prague-II, Preslova ul. 1, who 
presided over the fChemical Section. 

The executive committee in charge of the cen¬ 
tenary celebrations of the Faculty of Medicine in 
Cairo and the International Congress of Tropical 
Medicine and Hygiene has issued a circular giving 
details of the programme for the week Dec. 15-22, 
and the list of guests from all parts of the world who 
will then assemble in Cairo. The most significant 
ceremony will take place on Deo. 16, when, in the 
presence of King Fuad, the foundation stone of the 
new medical school and hospital will be laid. As the 
first serious study of ankylostomiasis and bilharziosis 
was begun in Cairo, it is fitting that the most promi¬ 
nent place in the comprehensive programme of the 
scientific proceedings should be occupied by dis¬ 
cussions of these worldwide scourges. Arrangements 
have been made for a series of excursions in Egypt, 
Palestine, and Syria. The Tourist Development 
Association of Egypt has issued a beautifully illustrated 
guide entitled “ Egypt and the Sudan,” containing a 
series of articles by Prof. George A. Reisner and other 
well-known archaeologists and authorities on Egyptian 
and Oriental subjects, ranging from the beginning of 
architecture and sculpture to the practice of aviation 
in Egypt and Mesopotamia, duck-shooting in the 
Delta, and the presentation of Shakespeare’s plays 
in the Cairo theatre. Correspondence relating to 
the Congress should be addressed to the Congress 
Bureau, 1 Sharia Mazloum Pacha, Cairo. 

The Council of the Institute of Metals has just 
issued the new session’s programme of the Institute 
and of its local sections in Birmingham, Glasgow, 
London, Newcastle-on-Tyne, Sheffield, and Swansea. 
An outstanding meeting is that planned for Mar. 6, 
when the 1 coming-of-age * celebrations of the In¬ 
stitute will be held in London under the presidency 
of Dr. W. Rosenhain. Another interesting feature is 
the annual autumn meeting, which will be held in 
Dfisseldorf in September. This is the first occasion 
that any British scientific society has held a meeting 
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in Germany since 1914, and it is expected that the 
meeting will be largely attended by members from 
the continent as well as from the British Isles. The 
programmes of the six local sections of the Institute, 
include 42 papers and meetings. Several of the 
papers will be discussed at joint sessions with other 
bodies, notably the Institution of Engineers and 
Shipbuilders in Scotland, the Institute of British 
Foundrymen, the Birmingham Metallurgical Society, 
and the Staffordshire Iron and Steel Institute. These 
joint meetings constitute an important new feature 
in the work of the local sections which were first 
developed by the Birmingham Local Section. The 
London Local Section has arranged a discussion on 
“ Some Present-Day Metallurgical * Tools * and 
Methods,” the latter including the X-ray sj>ectro- 
meter, quantitative spoctrosoope analysis, high-mag¬ 
nification microscopy, the dilatometer, and the 
preparation of some unusual metallographic specimens. 
Short addresses by various experts on each of these 
subjects will be given. The North-East Coast Local 
Section strikes out a new line in planning an exhibi¬ 
tion of metallurgical preparations and products. 
Membership of the Institute is now approaching 2000. 
Particulars of the meetings and invitations can be 
obtained from the secretary, Mr. G. Shaw Scott, 
36 Victoria Street, London, S.W.l. 

The Right Hon. Earl Fitzwilliam hew consented 
to act as president of the fortieth Congress and 
Health Exhibition of the Royal Sanitary Institute, 
to be held at Sheffield on July 13-20, 1929. 

The twenty-fifth anniversary of the foundation of 
the Faraday Society will be celebrated on Friday, 
Nov. 9, at a meeting at the Royal Institution, when 
Sir Oliver Lodge will deliver the first Spiers Memorial 
Lecture, on “ Some Debatable Problems in Physios.” 
The chair will be taken by Sir Robert Hadfield. The 
Lecture, it will bo recalled, was established in memory 
of Mr. F, S. Spiers, one of the founders of the Faraday 
Society, and its secretary and editor until his death 
on May 21, 1926. 

The Lord President of the Council has appointed 
Sir David Milne-Watson and Mr. Robert Whyte Reid 
to be members of the Advisory Council to the Com¬ 
mittee of the Privy Council for Scientific and In¬ 
dustrial Researoh, in the place of members who have 
retired on the completion of their terms of office. 
Sir James Hopwood Jeans has been reappointed a 
member of the Advisory Counoil for a further period 
of one year. 

The presence of living micro-organisms in the 
centre of ancient rocks is claimed to have been 
demonstrated by Prof. Charles Lipman of the Uni¬ 
versity of California {Science, Sept. 21, p. 272). He 
states that certain organisms of a strikingly different 
type from any usually associated with soils and 
rocks were cultivated from specimens of pre-Cambrian 
and Pliocene rocks after drastic sterilisation of the 
exterior and all precautions to avoid contamination. 
We shall await with interest the further detailed 
studies pf the subject which are promised. 
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The New Coal Age is a monthly periodical (price 6d,) 
published at 1 Buckingham Street, Strand, London, 
W.C., under the editorship of R. W. Johnson. It is 
described as a journal of low temperature carbonisa¬ 
tion and the scientific treatment of ooal. The first 
number contains open letters to Mr. Baldwin and 
British industrialists pleading for a national policy of 
coal carbonisation. There is also general and historical 
matter, and some account of a plant to be installed by 
Continuous Carbonisation, Ltd., at Erith. Mr. D. 
Brownlie contributes a survey of developments abroad, 
and there are a few short articles on steam-raising on 
land and sea. 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned :—An 
assistant lecturer in physics and electrical engineering 
at the Municipal College of Technology, Belfast— 
The Principal, Municipal College of Technology, 
Belfast (Oct. 23). An assistant pathologist at St. 
Thomas’s Hospital—The Secretary, St. Thomas’s 
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Hospital, S.E.I (Oct. 29). An assistant bacteriologist 
m the department of pathology and bacteriology of 
the University of Sheffield—The Registrar, the 
University, Sheffield (Oct. 29). A junior lecturer in 
electrical engineering in the University of the Wit- 
watersrand, Johannesburg—The Secretary tg the 
High Commissioner for South Africa, Trafalgar 
Square, W.C.2 (Nov, 1). A woman lecturer in 
education in the Department of Education of the 
University of Bristol—The Secretary, The University, 
Bristol (Nov. 2). A research officer in the Civil 
Veterinary Department of the Government of Burma 
to carry out researches in connexion with the disease** 
of elephants, draught buffaloes, and other domestic 
animals in Burma—The Seorotary to the High Com¬ 
missioner for India, General Department, 42 Grosvenor 
Gardens, S.W.l (Dec. 31). A chief librarian of the 
University of Birmingham—The Secretary, The Uni¬ 
versity, Birmingham, A chemistry master at the 
Sandown County Secondary School—The Director of 
Education, County Hall, Newport, Isle of Wight. 
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Our Astronomical Column. 


Comets.— Taylor’s Comet of 1915 is now due at 
perihelion. Prof. G. van Biesbroeok and Mr, Chang, 
of the Yerkes Observatory, have oomputed the 
perturbations by Jupiter, which were very large, the 
distance between comet and planet in June 1925 
being less than a quarter of a unit. They give the 
following elements and ephemeris (Harvard Announce¬ 
ment Card , No. 73) : 

T 1928 Oct. 22*38 U.T. 
u> 355° 3U-81 
(I 108 16'*3 h 1028*0 
i 20 44'*9 j 
4> 29 10'-1 

Period 6*7580 years 


Ephemeris for 0 h U.T.: 




R.A. 


N.Deol. 

log r. 

log A. 

Oot. 16 

8* 

64“ 

508 

14° 

44' 

0*263 

0*281 

24 

9 

13 

18 

14 

44 

0*263 

0*264 

Nov. 1 

9 

31 

12 

14 

46 

0*264 

0*246 

9 

9 

48 

30 

14 

54 

0*265 

0*228 

The magnitude may be 

about 13. 

It will 

be re- 


membered that the comet divided into two portions 
in 1915, so both should be looked for. 

Dr. Baade obtained a photograph of the comet 
1927* (Schwassmann-Wachmann) at Bergedorf as 
follows: 1928 Sept. 21<> 0* 52**1 U.T., R.A. (1928*0) 
3b 4 $m 4 i«, N. Deck 30° 31', mag. 16*5. 

It will be remembered that this comet has a remark¬ 
able orbit, which lies entirely between those of Jupiter 
and Saturn; the new observation is seven months later 
them, the previous ones, so will greatly strengthen the 
determination of the orbit. It appears, however, that 
the elements of Messrs. Berman and Whipple are not 
much in error, as the ephemeris by C. Vick, based 
upon them, represents the place within 4'. 


The Pbbiod of the Variable Stab TT Hydras.— 
The variability of this star was discovered by Dr. 
H. E. Wood from Johannesburg photographs taken 
between March and May 1926. He found that it was 
of the Algol type, with, a period of about 6*06 days. 
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With the aid of Prof. E. Hertzsprung, who examined 
old Harvard Observatory plates, and found images of 
the star going back to 1894, it is now possible to 
deduce very accurate elements which are published 
in Union Observatory Circ No. 77. The period is 
96-53401 days, with a probable error of 0 000008. 

The range is from 7-5 mag. to 101 mag.; the mini¬ 
mum is apparently quite flat for A of the period, or 
nearly 6 hours, indicating total eclipse of the brighter 
component. Once a fairly exact period was found it 
was possible to improve it by considering photo¬ 
graphs taken at the time of most rapid light- 
change. 

The article affords a good example of the value of 
the Harvard storehouse of plates, and of the methods 
for using them to the best advantage. 

The Companion of Sirius and the Einstein 
Spectral Shift.— Prof. W. S. Adams’s investigation 
of the spectrum of the companion of Sirius was of such 
extreme difficulty, and led to such important conclu¬ 
sions both os to the Einstein shift and the high density of 
the star, that an independent verification of the result 
is welcome. This has now been obtained by Mr. J. H. 
Moore, using the 36-inoh Lick reflector, and a one- 
prism spectrograph with a camera of 16 inches focal 
length (Pu6s. Aevr. Soc. Pacific , Aug. 1928). The in¬ 
vestigation is based on four spectrograms obtained 
last February and March. The type of the companion’s 
spectrum was studied. Its type is slightly later than 
that of Sirius ; it is classified as A 5, possibly A3 or A4, 
but certainly not so late as F0, the value adopted by 
Eddington. One of the four results was excluded from 
the mean, as it was seriously affected by scattered 
light from Sirius ; the mean of the other three gives 
24 km. /sec. as the radial motion of the companion 
relatively to Sirius ; deducting 5 km./sec. for orbital 
motion, the remainder 19 km./sec. is in exact aocord 
with Adams’s result. No oorreotion has been applied 
here for the superposed light of Sirius ; if corrections 
were applied according to Adams’s formula the result 
would be increased to 21 km./sec.," but the agree- 
meat is still good considering the difficulty of the 
research. 
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Research Item*. 


Maroidunttm. —Dr. Felix Oswald reviews the 
results of his excavations on the Roman site of 
Margidunum in a j>aper published in the Transactions 
of the Thoroton Society, vol. 31. Margidunum was 
situated on the Fosse Way, half-way between Leicester 
and Lincoln, and in the early days of Roman occupa¬ 
tion was of considerable strategic importance. When, 
however, the frontier was pushed north, it ceased to 
be of value in this respect, and, being off the trade 
routes, it became merely a posting station. It revived 
under Constantine, when in the then flourishing con¬ 
dition of Britain it became a seat of much activity. 
At the close of the occupation it suffered no violent 
end but sank into decay. It was never occupied by 
the Saxons. Owing to the long period of its con¬ 
tinuous occupation, its history, as revealed by excava¬ 
tion, affords numerous illustrations of changes in 
Roman practice and culture. The name is probably 
a Romanised form of a Celtic denomination meaning 
* the plain of the king,’ anti the adjacent eminence on 
which Belvoir Castle is situated may have been a hill- 
fort of the king of the Coritani. Sporadic relics of 
prehistoric times have been found—flint arrow heads, 
polished axes, and bronze socketed celts. That the 
Roman occupation was early is indicated by the 
rhomboidal form of the first camp. It was protected 
by a wooden palisade and a system of trenches or 
ditches, six in number. In later times, when the 
Romans abandoned this system of defence for a stone 
rampart with a single ditch, the marshy ground of the 
early site was filled in with stone and rubbish and 
travelled over. In the early days the soldiers may 
nave lived in leather tents or in the underground 
cellars which have been found. After the burning of 
the camp by Boudicoa in a,d. 61, stone barracks were 
erected. There are other signs of this consequence 
of the disastrous defeat of the Ninth Legion, then 
stationed at Lincoln, by the British queen. Moulded 
stones much calcined by fire were found in the ditch. 
These, it is conjectured, are parts of the atone gateways 
which gave access to the original camp within the 
wooden palisade. 

Skx of Eels.— Grasses presumption that the so- 
called ‘male* freshwater eels, less than 30 cm. in 
length, are not sexually defined has been experiment¬ 
ally confirmed by J. J. Tesch (Jour, du Conaeil Perm. 
Int. pour rExploration de la Mer , vol. 3, No, 1, April 
1928). Tho remarkable fact that as a rule males are 
to be found in estuaries and river-mouths, whereas 
females are most numerous in the upper reaches, has 
long attracted attention. Further, females out¬ 
number tho males wholesale in samples of the larger 
eels, though they are almost absent in those of smaller 
individuals. This cannot be explained altogether by 
the supposition that females grow more rapidly than 
males, thus telescoping the earlier stages. Teach took 
a large number of small eels (20-25 cm,) from the 
Zuiderzee and kept them for three years m concrete 
tanks. A sample of these when first taken consisted 
entirely of * males.' After a year there was no change, 
but after another two years, three in all, the survivors, 
twelve in number, were all fenuUes, with numerous 
ova developing in their ovanes. This experiment is 
being repeated on a larger scale. Further investiga¬ 
tions on age determination confirm the fact that males 
do not become silver eels, that is, ready for the spawn¬ 
ing migration, until their sixth year, and the vast 
majority not until their seventh or later, when they 
are 30-42 cm. in length. Female silver eels are not 
found less than about ten years old, and reach a much 
greater size. 
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Researches on Earthworms. —Three papers in 
the Science Reports of the Tohdku Imperial University 
(Fourth Series (Biology) Sendai, Japan, Vol. 3, No. 3, 
Faec. 3, May 1928) deal with the biology and anatomy 
of Japanese earthworms. Mr. Takeo Imai’s worn 
describing the nervous system of Perichasta megus- 
colidioides Goto and Hatai is valuable ; the large size,, 
toughness of body wall, and peculiar behaviour of this 
worm when stimulated making it an exceedingly good 
object for various researches; and as it represents the 
commonest genus of ©arthworms in Japan, knowledge 
of its anatomy is eminently desirable. Although the 
general scheme of the nervous system agrees with that 
of other earthworms which have been described, there 
are certain differences, especially in the number of 
cerebral nerve trunks arising from the cerebral ganglion 
which supply the proatomial region and buccal cavity; 
“ The Effect of Inorganic Salts on Photic Orienta¬ 
tion in AUolobophora foetida (Sav.) (3). Nitrates,” is 
described by Mr. Ekitaro Nomura and Mr. Shinryb 
Ohfuchi, who have previously dealt similarly with 
chlorides and sulphates in earlier work in this same 
journal (No. 2 and 3, Vol. 3). AUolobophora foetida is 
also the subject of Mr. Sataro Kobyashi's paper on 
spectroscopic observations on porphyrin in the integu¬ 
ment of this worm. The object of this research was to 
decido whether the pigment belongs to hflomopor- 
phyrin, the conclusion being that it differs spectro¬ 
scopically in certain important particulars. 

Feeding Mechanism of Ciukockvhalvs. — Prof. 
H. Graham Cannon describes (Trans. R. Soc. Edin .y 
66 ; 1928) the feeding mechanism of the fairy shrimp 
Chirocephalus diaphanus. This animal normally 
swims on its back and feeds on minute particles which 
it separates from water-currents produced by it* 
trunk-limbs. Water is drawn into the mid-ventral 
space between the trunk-limbs mainly from in front 
and above, passes out laterally between the limbs and 
is swept backwards in two powerful lateral swimming 
currents. The rhythm of the limbs which produces 
the swimming stream and the food current is carefully 
described. The food-particles, drawn into the mid- 
ventral space by tho suction produced during the 
forward stroke of the limbs, are carried towards the 
mouth and passed by the maxillules on to the man¬ 
dibles and probably entangled by the secretion of 
the iabral glands. The view that the phyliopodium 
represents the primitive crustacean hmb is criticised, 
and it is suggested that a fiat, bijramous, paddle-like 
limb, such as occurs in the posterior trunk-segments 
of Lepidoearis, represents the constitution and arrange¬ 
ment of the primitive crustacean limb. 

Humus-living Millipedes,— O. F. Cook and IL 
F. Loomis give an account (Proc. U.S. Nat . Mus. t 
vol. 72, Art. 18, 1928) of millipedes of the order 
Colobognatha from Arizona and California, With 
descriptions of six new genera. A special interest is 
olaimed for millipedes of this order as examples of 
interrupted or residual distribution in widely separ¬ 
ated regions which could not be reached by any 
method of transportation now at the disposal of these 
animals. The explanation of such facts of distri¬ 
bution is to be found in the vegetation and the 
surface conditions in former ages, which must have 
been very different from those of the present time. 
The Colobognatha are delicate, fragile, slow-moving 
millipedes, unable to burrow in the soil or to witb~ 
stand surface exposure j the legs arid other «npendv 
ages are very short and unweoialised, sn^L the 
mouth parts rudimentary. The outstanchng rer 
quirements for these humus animals is a continuous 
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supply of moisture. A study of the distribution of 
the humus fauna may throw light on the natural 
conditions in the South-western area of the United 
States before the period of human activity, for there 
can be little doubt that the surface conditions have 
been greatly changed during the human period, 

A Bacterial Disk as® of Pineapples. —F. B. Ser¬ 
rano describes a brown-rot of pineapples in the Philip¬ 
pine Journal of Science , vol. 30f July 1928, On the 
oasis of inoculation experiments, he decides that the 
causal organism is a primuline yellow bacterium, a 
new species Erwinia ananas, which is fully described 
with particulars of its behaviour in culture. Whilst 
the disease does relatively little damage to the native 
pines, 54 per cent of the fruits of the ‘ Smooth Cay¬ 
enne * variety examined were attacked, and one-third 
of these were a total loss. As is so often the case with 
bacterial diseases, the flowering stage is the susceptible 
stage. The stigma, with its sugary surface ready for 
the pollen, provides an inviting opportunity for the 
pathogen, which also enters by natural lesions in 
the placenta and near the base of the stamens. As the 
fruit matures, inoculation experiments show that the 
tissues become more resistant to the organism, a fact 
which explains the important observation of the author 
that the disease does not seem to make headway upon 
fruits in storage. 

Earthquakes during 1918-24.—The catalogue of 
earthquake^ for the seven years 1918-24 which has 
been prepared for the British Association by Prof. 
H. H. Turner, will be greatly valued by seismologists 
(“ Catalogue of Earthquakes 1918-24: being a 
Digest of the International Seismologioal Survey 
(1918-24)”. Pp. 64. London: British Associa¬ 
tion, 1928. 2a.). Based on the International Seismo - 
logical Summaries 9 the catalogue gives for every im¬ 
portant earthquake its date in Greonwich time, the 
position of its epicentre, the number of stations at 
which it was recorded, thus suggesting a rough 
measure of its intensity, and the previous dates at 
which the same origin was in action. Earthquakes in 
which the preliminary wave P was observed at dis¬ 
tances of at least 80° from the epicentre are indicated, 
as well as those earthquakes with focal depths that 
differ much from the normal. As many as 29 earth¬ 
quakes appear to have a focal depth of 0 05 or more of 
the earth’s radius below the normal depth, which is 
taken to be about 0-008 of the radius or 30 miles. In 
two earthquakes the depth is given as 0 08 radius 
below the normal. It is worthy of notice that ho day 
in the whole seven years is without a record, though on 
some days an earthquake was registered at only one or 
a few plaoes. 

Geology of Zanzibar, —During the years 1925-26, 
.Mr, G. M. Stookley made a detailed geological in¬ 
vestigation of Zanzibar and Pemba, and his results 
are now handsomely published by the Government 
of Zanzibar (Report on the Geology of the Zanzibar 
Protectorate , March 1928, price 12s. 6 d.). It is shown 
that the present East Afrioan coastline was deter¬ 
mined in Neogene time, Pemba being separated 
from the mainland towards the end of the Miocene as 
a result of rift faulting. This severance is reflected 
in the difference between the living fauna of Pemba 
and those of Zanzibar and the mainland. Zanzibar 
became individualised very muoh later, Originally 
a sandbank fringed with corals, the advance of the 
Azanian Sea in early Pleistocene times converted it 
into a group of small islands. Retreat of the sea 
followed bv recent encroachment produced the 
present outlines, Pemba has also been affected in 
.recent, times by a relative rise of sea-level. The 
Tertiary and Recent deposits are described in adequate 
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detail, and a particularly valuable chapter deals with 
the correlation of the Indo-Pacific Neogene. Water 
supply and other economic questions are naturally 
discussed fully, since they were among the primaiy 
considerations which led up to Mri. Stockleye 
appointment. 

if 

Flow of Water through the Straits of Dover. 
—Dr. J. N. Carruthers has written a memoir entitled 
“ The Flow of Water through the Straits of Dover as 
gauged by Continuous Current Meter Observations at 
the Varne Lightvessel,” Pt. 1 (Fishery Investigations 
Series 2, Vol. 11, No, 1. London: H.M. Stationery 
Office, 1928), dealing with the mechanism and the 
results obtained with a drift indicator which he has 
designed on the principle of the Ekman current meter, 
but which can be left working for 3 days or more, even 
in the roughest weather. The indicator is well adapted 
for the heavy service of obtaining continuous records, 
one instrument having been worked continuously for 
a year by the personnel of a light vessel. The run of 
the north-east going tidal stream through the Straits 
of Dover was usually found to exceed the return south¬ 
west going stream. During the course of a lunar day 
the excess flow amounted on an average to 2-7 miles, 
from the Channel into the North Sea. At times this 
was greatly exceeded, the extreme being 16*8 miles, 
associated with strong south-westerly winds driving 
the water up the English Channel, southerly winds in 
the North Sea and spring tides. In this case each 

I flood ’ or north-east going tidal stream ran about 

II miles while the ebb stream only ran about 2 J miles. 
At other times the ebb or south-west going tidal 
streams exceed the 4 flood * or north-east going 
streams, resulting in an ovor-all flow of water, or 
residual current, from the North Sea into the English 
Channel. The extreme so far recorded of tins reversal 
of the usual current is 11*9 miles per lunar day from 
the North Sea into the Channel. These reversals are 
brought about by the tractive force of north-easterly 
winds in the Channel, usually in conjunction with 
northerly or north-westerly winds over the North Sea 
which tend to pile up the water towards the south. 
The author has estimated from records extending over 
a year that enough water comes through the Straits of 
Dover annually from the English Channel to form a 
layer 13! feet deep over the whole superficial area of 
the North Sea. 

Fixation of Sand Dunks. —Many countries are 
faced with the problem of controlling and reclaiming 
sandy wastes in order to check destruction of arable 
land. Some account of the successful work in Cyprus 
is given in the Bulletin of the Imperial Institute 
(voF. 26, No. 3) by Dr. A. H. Unwin. The areas of 
sandy waste in Cyprus are small—the largest is a 
little more than five square miles—and the meteoro¬ 
logical conditions are favourable. Most of the year 
is moist, but August-Septembor and December- 
Janu&ry are dry periods. The sand consists mainly 
of silica, but there are sufficient mineral salts to allow 
a fair growth of trees. Water is provided from wells 
and is raised by an air motor to a tank from which 
irrigation channels lead. When the channels are 
ready, the seedlings are planted, and when the area 
is completely planted the air motor is moved to 
another site. In some cases ploughing and drilling is 
a sufficient preparation of the ground, but for at 
least the first five seasons the seedlings must be 
watered in the dry seasons by carts or gravitation 
channels. Under these conditions „growth is quick. 
The wattle was mainly used, but Other useful trees 
ai4’ the Aleppo and stone pines and the cypress. 
Several other trees, including the eucalyptus, oarob, 
olive, false acacia, and juniper, have been tried. 
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Oscillations in Ionised Gases. —During the last 
few years, several instances have been reported of the 
occurrence of electrical oscillations the origin of which 
could not he traced with certainty, in thermionic and 
other similar devices. These have been particularly 
noticeable in discharge tubes containing gas, which 
often possess an intrinsic natural period which is in¬ 
dependent of the circuit connected to them. Dr. I. 
Langmuir has, however, now published in the August 
issue of the Proceedings of the National Academy of 
Sciences a theoretical analysis of the possible modes of 
vibration of what ho refers to as a plasma, a highly 
ionised gaseous medium at low pressure which con¬ 
tains, when undisturbed, equal numbers of positive 
ions and of electrons, and appears to have accounted 
for the majority of these hitherto unexplained observa¬ 
tions. Waves in the component electron gas should 
be of high frequency, with a zero group velocity, and 
so be incapable of transmitting energy ; these appear 
to be identical with Borne oscillations of small ampli¬ 
tude first noticed at Eindhoven in discharges from a 
hot filament through a gas, and since obtained at 
Schenectady with a frequency os high as 10® cycles per 
second. Similar vibrations of lower frequency should 
theoretically also occur in a beam of electrons, and 
have in fact been detected, whilst the electrical 
analogue of sound waves has been found in a vibration 
of the heavier positive ions, and tentatively identified 
with the type of ionic oscillations which is supposed to 
be associated with moving sfcriations. The question of 
amplitudes still presents some difficulties, but on the 
whole the agreement between theory and experiment 
is good, and may well lead to advances in the technical 
use of ‘ soft * thermionic valves and of gas-filled 
rectifiers. 

The Raman Optical Effect.— The issue of the 
Zeitschrift fur Physik for Sept. 19 contains several 
papers upon the changes in wave-length which occur 
when light is scattered by cortain transparent media, 
one from Mosoow, by Q. Landsberg and L. Mandel¬ 
stam, being of special interest in that it appears that a 
positive result had already been obtained with quartz 
before the appearance of Prof. Raman and K. S. 
Krishnan’s first note on the subject in Nature last 
March. The other researches which are described by 
C. E. Blocker in Utrecht, and by Prof. Pringsheim 
and B. Rosen in Berlin, were undertaken primarily 
to test the reproducibility of the Indian results, and 
only the German workers have reported upon their 
observations in detail. They find that the funda¬ 
mental vibration of the C-H group at 3*3 m can be 
superposed on the incident light by all the compounds 
which they have used that i>ossess it, but also that 
although all the modified scattered rays from organio 
liquids con be referred to known infra-red frequencies 
of these liquids, not all of the infra-red vibrations gi ve 
rise to Raman lines. In this connexion they point 
out in a footnote that many of the conclusions that 
have been drawn from measurements in the infra-red 
are quite unwarranted, because of the small accuracy 
that can be attained in the spectrosoopy of this 
region. Two further results that they have obtained 
are also somewhat unexpected, namely, that the light 
scattered from fused silica shows no trace of the 
strong satellites produced by the action of crystalline 
quartz, and that the Raman spectrum oi silicon 
tetrachloride is very weak and quite unlike the well- 
developed spectrum of carbon tetrachloride. It is 
noticeable that all three groups of investigators are 
agreed that it is important to measure both the 
position and the intensity of the Raman satellites, 

Radio Transmission and Solas Eclipse Effects* 

Advantage was taken by the Radio Research Board 
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of the opportunity provided by the solar eclipse of 
June 29, 1927, to investigate the influence of the 
eclipse on radio transmission. The experimental 
results have now been published by the Department 
of Scientific and Industrial Research (Special Radio 
Report, No. 7. London: H.M.B.O*)* As exact quan¬ 
titative results were desired, the experiments were 
limited to long waves the wave-length of which was 
about 13,000 metres and medium waves of about 
400 metres. The observations show that the eclipse 
produced a definite effect on the properties of the 
ionised layer which deflects waves back to the ground. 
A striking effect was the large increase in the intensity 
of the down-coming ray. This was detected at both 
near and distant receiving stations. This effect is 
probably due to two oauses : first, the inorease in the 
height of the stratum responsible for bending the ray 
back to the earth; and secondly, the rapid removal of 
ionisation in the lower layers consequent on the re¬ 
moval of the solar ionising agents* The inorease in 
the height of the stratum was so large that it could 
be detected without difficulty. The more southerly 
of the receiving stations experienced the maximum 
eclipse influence a little earlier than the northern 
stations. It is curious that the eclipse effects seem 
to have lasted only for periods of from 20 to 50 minutes, 
although the total time taken for the moon’s shadow 
to pass across the sun was nearly two hours. This 
shows that quite an appreciable fraction of the sun’s 
radiation can be cut off before the effect con be 
detected by ordinary radio methods. It is worth 
mentioning that the morning after the eclipse was 
exceptional, as night-time conditions persisted for 
an exceptionally long time after sunrise. The 
direction-finding observations carried out during the 
eclipse gave results which may be ascribed to changes 
in tne effective height and reflection coefficient of the 
ionised layer. 


Cracking Hydrocarbons in the Presence of 
Hydrogen. —The North British Association of Gas 
Managers arranges annually a lecture in memory of 
William Young, prominent at one time in the coal gas 
industry and a pioneer in the distillation of oil. This 
year the lecture was given in Edinburgh by Mr. E. V. 
Evans, joint manager of the South Metropolitan Gas 
Company, who discussed what might be described as 
Young’s discovery of the secret of carbonisation, 
namely, the carefully controlled cracking of hydro¬ 
carbons in the presence of hydrogen. Young had a 
remarkable intuition for the essentials of the problem, 
but was hampered by the necessity for evaluating his 
products according to their illuminating value. Mr* 
Evans stated that it has been found possible to bring 
into colloidal dispersion 90 per cent of a coal. The 
results of a special method of distilling coal in the 
laboratory were mentioned, whereby a primary tar, 
equivalent to 50 therms per ton of coal, was obtained, 
together with 25 therms of very'rich gas. By heating 
the coke further to 1000°, 35 therms of gas could be 
obtained, or in all 110 therms in the volatile products 
—an unusually high result, not however to be antici¬ 
pated in large-scale practice. The action of hydrogen 
in preserving from decomposition gaseous hydro¬ 
carbons is indicated by results of distilling low 
temperature primary tar at 800° in a stream of water 
gas. By this means as much as 106 therms of gas of 
calorific value 600 B.T.U. were obtained per ton of 
coal carbonised, together with a normal yield of low 
temperature coke and high temperature tar. TSfle 
suggests a way in which low temperature processes 
might be fitted into the town's gas induriiy* The 
experiments emphasise the need for maintahung an 
adequate proportionof hydrogen during < 
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Sheffield Laboratories for Safety in Mines Research. 

By H. F. Coward. 


npHE special dangers of the coal-miner’s work have 
-*• always aroused sympathy from the public, who 
have been generous in helping the families of miners 
killed in great colliery disasters. Preventive measures 
to avoid these dangers liave been based on the 
occasional assistance of students of natural science, 
as when Humphry Davy invented a safety lamp, and 
on the continuous efforts of mining engineers. The 
methods of experimental science were not applied 
systematically until about twenty years ago, when the 
Mining Association of Groat Britain—a body of 
colliery owners—set up a full-scale gallery at Altofts, 
in Yorkshire, to demonstrate the explosibility of a 
cloud of coal duet and to tost the efficacy of stone dust 
as a means of preventing coal-dust explosions. The 
success achieved 
led the Home 
Office to build 
a more elaborate 
station at Esk- 
meals, on the 
Cum berland 
coast, for the ex¬ 
perimental study 
of dust and gas 
explosions -with 
the view of the 
development of 
means for pre¬ 
venting such dis¬ 
asters under¬ 
ground. The War 
brought this work 
almost to an end, 
but it was revived 
by the Miners’ 

Welfare Fund 
Committee, 
which has en¬ 
abled the Safety 
in Mines Re¬ 
search Board to 
build a large- 
scale experimen¬ 
tal station near 
Buxton and 
laboratories in 
Sheffield. 

On Thursday, Oct. 11, the Sheffield laboratories 
were formally opened by the Prime Minister, who made 
a tour of them, accompanied by Mrs. Baldwin, and 
witnessed a number of experiments. In his address, 
Mr. Baldwin said that he had been assured that the 
mines of Great Britain to-day are the safest in the 
world, and asserted that “ they have got to be a great 
deal safer—both our mines, and mines throughout the 
world.' 1 He met an American research worker in the 
new laboratories. “ There is already with America 
an interchange of personnel and information, similar 
arrangements have been concluded with France, and 
pmUnunary inquiries are being made as to the possi¬ 
bility of extending this system to other countries. 

. . . There may yet come a day when the great 
mining industry may be as safe, as far as danger to 
life and limb is concerned, as any industry on the 
surface of the earth." 

The valediction of Mr. Herbert Smith, president of 
the Miners’ Federation, was equally plain : “ Compen¬ 
sation can't pot limbs on or give life back, . . . When 
the toinere lost about 100 per month through fatal 
accidents, when 400 a month were lamed seriously, 



Fig. 1.—New laboratories of the Safety In Mines Kaacareh Board at Sheffield. 


and when about 16,000 played more than 3 days a 
week, they were anxious that research should go 
on . . he would say, 44 Go on with your good^work 
and God bless you." 

Other speakers at the ceremony were Commodore 
King, Secretary for Minos (in tlie chair); Lord 
Chelmsford, chairman of the Miners’ Welfare Com¬ 
mittee ; Mr. Evan Williams, president of the Mining 
Association of Great Britain ; and Sir Edward Troup, 
chairman of the Safety in Mines Research Board. 

The new building (Fig. 1) is adjacent to the Depart¬ 
ment of Applied Science of the University of Sheffield, 
thereby securing for the staff close contact with the 
varied activities of a university. Tt has four floors 
and a basement, and the construction is such that two 

more floors can 
be added if re¬ 
quired. As ar¬ 
ranged at pre¬ 
sent, most of the 
twenty-four labo¬ 
ratories are small, 
and only ade¬ 
quate to house 
one investigator 
in each. Their 
size is, however, 
adjustable ; for 
the partitions are 
light and can 
readily be re¬ 
moved if it be¬ 
comes deair abl a 
to form larger 
rooms. The fit¬ 
tings and services 
have also been 
designed so as to 
enable quick and 
economical read¬ 
justment to meet 
the changing 
needs of research* 
A portion of 
the new building 
has been allocated 
to the Fuel Re¬ 
search Board for 
use by the South Yorkshire committee for the survey 
of the national coal resources. The work of the 
investigators on the composition and properties of 
coal is closely allied with one part of the Board’s 
work, and the association will be of mutual benefit. 

The new laboratories, as well as the large-scale 
station at Buxton, are under the direction of Prof. 
R. V. Wheeler, who has been responsible for the 
scientific direction of such work in the twenty years 
since its inoeption at Altofts, by the Mining Associa¬ 
tion of Great Britain, under the general direction of 
Sir William Garforth. 

Research in Progress in the New 
Laboratories. 

Coal-Dust Explosions .—The experiments at Eak- 
meals proved that when sufficient incombustible 
matter is mixed with coal dust, an explosion of a cloud 
of the mixture is impossible. What research and ex¬ 
perience recommended as the best practice was, in 
1920, embodied in coal-mining regulations, and the 
happy result has been that no serious coal-dust 
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PJO. 2.—A laboratory titled for flame research. Apparatus for observing the projection of 
flame In branched firalleriea ; gins* and metal tubes represent galleries which may be shut oft 
at desired points by sliding partitions. 


explosion has yet occurred in Great Britain in a pit 
treated with the required amount of stone dust. 

The outstanding question to be answered is, whether 
the means now used to prevent coal-dust explosions 
always give adequate safety, and, if not, what im¬ 
provements are possible. .Different samples of coai 
dust differ greatly in explosibility, according to their 
physical state and chemical composition. One line of 
research is therefore planned to determine the effect 
of fineness on explosibility, another to compare the 
explosibility of a series of different coals ground to a 
powder which, so far as can be determined, is of the 
same average fineness for all. To save the time and 
cost of much of the large-scale experimentation which 
might- be conducted for these objects, laboratory 
methods are being examined and have proved, so far, 
to give results parallel to those obtained in the full- 
scale galleries at Buxton. Both laboratory and field 
experiments on dust explosions, however, are em¬ 
pirical ; a concentrated effort is therefore in progress 
to determine the composition of coal, not only for the 
flake of measures for preventing coal-dust explosions, 
but also for controlling the self-heating of coal in the 
wastes and in crushed pillars of coal in the mine. 

'pontanemm CombuMion of Coal .—Many mining 
engineers have experienced the difficult and dangerous 
task of fighting underground fires which have origin¬ 
ated in the spontaneous combustion of some part of 
the coal substance. Experience lias shown that 
certain seams are more liable to fires than others, and 
that some methods of mining lead to much less fre¬ 
quent fires than others. The experimental study of 
the spontaneous combustion of ooal is a laboratory 
supplement to the engineer’s observations under¬ 
ground. 

Of the four macroscopic constituents of ooal, namely, 
vitrain, clarain, durain, and fusain, the last named is 
the least readily oxidised and would therefore appear 
to contribute least to spontaneous heating. It is, 
however, the most porous and friable constituent, and 
therefore permits air to diffuse to the more oxidisable 
parts when a mass of ooal is crushed. The function of 
pyrites is not yet fully understood, but its oxidation 
produces crystalline products of greater volume than 
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the pyrites from which they were 
formed, and thus breaks up the 
mass to make way for the entrance 
of air. 

The most readily oxidisable in¬ 
gredient of ooal has proved to be 
the ulmin fraction, which forms the 
major part of a vitrain and a clarain 
and a nigh proportion of a durain. 
The ulmin fraction is, however, not 
of constant composition, and varia¬ 
tions in the oxidisability of coal 
are largely attributable to varia¬ 
tions in the composition of the 
ulmins present. 

Firedamp Exploniom . — In the 
early days of coal-mining the danger 
of firedamp was met by the hazard¬ 
ous method of igniting the gas 
before it had accumulated in for¬ 
midable amounts. This primitive 
procedure has long been superseded 
by improved ventilation designed 
to keep the amount of firedamp 
everywhere below the explosive 
limit, and by safety lamps designed 
in such a maimer that- they will not 
pass flame into the air in the event 
of the atmosphere becoming ab¬ 
normally charged with firedamp. 
These precautions have enormously 
reduced the danger, but explosions still occur, some¬ 
times with fatal results. 

Research on firedamp explosions is directed towards 
discovering the conditions of ignition of firedamp and 
the mode of propagation of flame in mixtures of fire¬ 
damp and air, so that suitable measures can be taken 
to avoid ignition underground and to prevent the 
spread of flame. Mining equipment, such as lamps, 
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switches, and motors, are fitted with the safety devices 
suggested by research, and are tested in explosive 
atmospheres composed of firedamp and air in the 
proportions which give the most stringent test in the 
circumstances. For underground signalling by bells 
and telephones, the design of electric circuits has been 
so improved as to render the spark at break unable to 
ignite firedamp. 

An extensive investigation of the danger of friction 
sparks from picks ana coal cutters, and of electric 
sparks due to the spontaneous generation of elec¬ 
tricity in a oloud of coal dust, is approaching 
completion. 

Electrical, Researches .—Apart from the investiga¬ 
tions named above, the chief object of the electrical 
researches in the new laboratories will bo to improve 
the safety of the electrical equipment necessary for 
increased illumination of the mine; for better illumina¬ 
tion will not only enable the collier to avoid many 
accidents, but also will, it is believed, prevent the eye 
disease called miners’ nystagmus. 

Mining Explosives .—The official safety test for 
mining explosives was designed to be more severe than 
the conditions of the pit, but explosives which have 
passed the test have proved not to be safe in all 


circumstances. It seems impossible, at the moment;, 
to propose any improvement on the test, for want of 
exact knowledge of the mode of ignition of gas by an 
explosive. The subject is under investigation by the 
Board, but the work has been mainly transferred to 
the Buxton station. 

Safety Lamps .—Flame safety lamps have been 
studied in detail during recent years, and much im* 
proved illumination obtained by suitable modifications' 
m design and suitable blendings of lamp oils. The 
results of these researches are in the hands of manu¬ 
facturers, and experimental lamps are receiving trial 
underground. 

Mine-Rescue. Apparatus. —Self-contained breathing 
apparatus provides a supply of oxygen independent of 
the atmosphere, and is necessarily somewhat heavy 
and cumbrous. It may frequently happen that a 
suitable gas mask could be substituted, and attempts 
are being made to produce one which contains suffi¬ 
cient absorbents to remove all noxious gases, including 
carbon monoxide, and yet not to offer so much 
resistance to the passage of air that the wearer ia 
hampered. A study of carbon monoxide estimators, 
and the construction of a portable oxygen estimator, 
are also contemplated. 


The University of Leeds. 


, Extension of the Textji. 

O N Thursday, Oct. 12, the Master of the Worshipful 
Company of Clothworkers of the City of London 
opened the new extension of the Cloth workers’ De¬ 
partments of the University of Leeds, the buildings 
of which have cost approximately £12,000, and the 
equipment, largely provided by donors in the textile 
industry, another £10,000. The extension has been 
designed to facilitate (1) the installation of an ex¬ 
perimental wool plant covering all the processes for 
the woollen and worsted industries ; (2) the extension 
of mutoeum and laboratory accommodation to fulfil 
the requirements of a much larger number of post¬ 
graduate and degree students attending the depart¬ 
ment ; and (3) to provide additional accommoda¬ 
tion for the Silk Research Association which is housed 
within the University precincts. 

It is fifty-four years since the Clothworkers 1 Com¬ 
pany gave the first donation which enabled the 
Textile Industries Department to be installed along¬ 
side the Science Departments in the then Yorkshire 
College of Science. Largely owing to the traditional 
character of the wool industries and the complexity 
of the wool fibre and wool processes, tho bearings of 
science upon the technology of the subject have not 
yet been completely realised, but an additional grant 
from the Clothworkers 1 Company of £4000 a year has 
made it possible to appoint, within the Department 
of Textile Industries, a science staff which, working 
along with the technological staff, is already showing 
promise of that association between science and 
technology which was the primary object of the 
Qothworkers’ Company. 

The complete equipments in the woollen and 
worsted - manufacturing processes will enable the 
technological staff to define clearly many of the 
fundamental problems of the industry which in 
normal practice are hidden owing to a conglomeration 
of varying factors ; fchd then, with the more refined 
‘ tools 1 now available* the scientific worker is at 
hand either to solve the problems in question or 
to suggest the scientific tools which will help tho 
technologist towards more perfect methods of manu¬ 
facturing. 

At the opening ceremony the Master was sup¬ 
ported by a large gathering of representatives from 


R Industries Department. 

the whole of the woollen and worsted industries and 
bv other supporters of university developments in 
Vorkshire. The Pro-Chanoellor of the University of 
Leeds, in introducing the Master, gave a history of the 
association of the Clothworkers with the University, 
which showed that grants of £100,000 for accommoda¬ 
tion and equipment and £165,000 for maintenance 
had already been made, and that in addition to these 
a grant of £4000 a year had been raised to £7000 a year. 

The Master, in declaring the buildings open, spoke 
of the intense interest the Clothworkers’ Company 
takes in the extension of their departments of the 
University, and expressed his appreciation that the 
generosity of the Company has met with such a 
hearty response from the machine makers of York¬ 
shire and elsewhere. He congratulated the Univer¬ 
sity on tho progress it is making, and hoped that the 
present scheme would fulfil the anticipations of its 
promoters. The Vice-Chancellor, Dr. J. B, Baillie, 
and. the chairman of the Advisory Committee, Mr. 
A. Michael Lupton, thanked the Clothworkers for 
their munificence, and the latter, in seconding the 
vote of thanks, emphasised tho large amount of 
graduate and post-graduate work which is now being 
undertaken in these departments. Prof. A. F. 
Barker, on behalf of the staffs of the departments, 
and Mr. George Blackburn, on behalf of the past 
and present students of the departments, also sup¬ 
ported the vote of thanks. The architect, Mr. Water- 
house, presented the Master with a key of the building, 
and the guests then made a tour of inspection. 

In the equipment it is interesting to note the com¬ 
prehensive display of such things as electric driving 
and lighting, air conditioning, floors and other matters 
appertaining to recent developments in factory con¬ 
struction and running. In other respects the equip¬ 
ments are representative of the latest practice, and 
almost without exception the firms involved have 
agreed to keep this equipment thoroughly up-to- 
date. Thus, not only will the equipment be used 
for teaching purposes, but also for experimental 
purposes on lines which will make a very strong appeal 
to those who are endeavouring to keep the textile 
industries of Great Britain well ahead in all manu¬ 
facturing processes. 
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The Sixth Congress of Russian Physicists. 


rpHE Russian Physical Society usually meets in 
J- one of the larger university towns, but this 
year a new departure was made, and in order to visit 
some of the more remote universities the congress 
became itinerant, in much the same way as is done 
by the British Association when it visits the Dominions. 
A number of foreign physicists were invited to become 
the guests of the society, and those who were for¬ 
tunate enough to be able to do so were treated with 
the most generous hospitality. We have undoubtedly 
had as interesting a journey as we are ever likely to 
make. 

The meeting began on Aug. 5 in Moscow under the 
presidency of Prof. Ioffe, of Leningrad. Here most 
of the papers were read, but there was no time for the 
Russian papers to be translated, and so those of the 
visitors who could not understand the language had 
jlenty of opportunity for seeing the sights. Apart 
rom the monuments and museums, wo were shown 
a number of scientific institutions, among them the 
Biophysical Institute of Prof. Lazarev, where experi¬ 
ments over a most unusually wide field arc being 
carried on. From Moscow we went to Nijni -Novgorod, 
where the great fair was in progress, though rather 
fallen from its former importance, and after a day 
there, including a meeting at the University, we took 
ship on the Volga. A special boat had been chartered, 
and this provided a great opportunity for the informal 
discussion of physical questions. It also made it 
possible to stop at any places of interest on the river, 
or when the weather turned hot to see the beautiful 
sight of two hundred physicists simultaneously enjoy¬ 
ing a bathe. 

We were most hospitably entertained by the 
University at Kazan, a beautiful city and the capital 
of the Tartar Republic, and we shall always think of 
Kazan as the culminating point of the whole tour. 
From there we moved on to Saratov, where the closing 
session was held on Aug. 15. Though this was the 
formal end of the congress, a continuation had been 
arranged in which many of the Russians and nearly 
all the visitors took part. We went on down the 


Volga to Stalingrad (formerly Tsaritsfn) and then 
took train across the steppes to the Caucasus. From 
Vladikavkaz we were carried in motors over the 
wonderful Georgian Road to Tiflis, where we were 
again entertained by the University. There the party 
broke up, most returning by various ways to Moscow, 
but a few of us found a ship going from Datum 
to Constantinople, and so returned by the Mediter¬ 
ranean. 

For one who knows no Russian it is not possible to 
give a detailed account of the subjects of the papers, 
but physics certainly appear to be in a flourishing 
condition in Russia. Perhaps the most interesting 
work is that of Prof. Ioffe on the reflection of electrons 
—including an unsuccessful attempt to detect polar¬ 
isation—and that of Profs. Mandelstamm and Lands* 
berger. The latter described how they had inde¬ 
pendently discovered Raman’s phenomenon, the 
scattering of light with changed frequency. This was 
predicted some years ago by the dispersion theory of 
Kramers (and still earlier by Smekal), and the verifica¬ 
tion is made by scattering the light from a solid or 
liquid and observing the change of frequency. This 
change is a measure of the wave-lengths of the infra¬ 
red absorption of the scattering material, and so, 
apart from its direct interest, the phenomenon 
promises to be important for the spectroscopy of 
solids. In addition to the Russian papers, lectures 
were given by the visitors on various subjects; 
among them may be mentioned Prof. Ladenhurg’s 
verification of the 1 negative dispersion,' also pre¬ 
dicted by Kramers (see Nature, Sept. 22, p. 438). 

The general condition of Russian scientific workers 
seems to be more favourable than it was reported to 
be a few years ago. Their labours are very directly 
encouraged under the present regime, and, apart 
from the general impoverishment of the country, 
their chief hardship appears to be a sense of isolation 
due to the great difficulty they have in visiting other 
countries. Their guests will certainly all try to 
mitigate this difficulty in return for such a delightful 
tour. C. G. Darwin, 


Research in Aeronautics. 1 


rpHE keynote of the policy of the Aeronautical 
-l- Research Committee during the year 1U27-28 
appears to have beon a recognition of the importance 
of close co-operation with the aircraft industry and the 
Services on one hand, coupled, on the other hand, with 
a consistently scientific attitude to test and research in 
the problems associated with these two branches. The 
numerous advances recorded and the high quality of 
the experimental work are a full justification of tliis 
policy. 

The general progress in Great Britain resulting 
from research is exemplified in the performance of the 
British seaplanes competing for the Schneider Trophy. 
The immediate results are of course attributable to the 
designers of the machines and engineers, and to the 
splendid piloting by the R.A.F. officers, but a great 
deal of preliminary ground work was oovered by close 
co-operation between the individual designers and 
the trained research staff at the National Physical 
Laboratory. Several models of each racing type were 
tested in the duplex tunnel at the N.P.L. in the en¬ 
deavour to obtain resulta at the highest possible 
Reynolds' number, that is, as close to full scale con- 


1 Aeronautical Research Committee. Report for the Tear 1927~26. 
Pp. 03. (London: H.M, Stationery Office, 3928.) 2a.net, 
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ditions as possible, and the conclusions arrived at, 
after consultations between the designers and the 
N.F.L. staff, led to definite improvements. The Com¬ 
mittee quite rightly stresses the importance of close co¬ 
operation between the designer and the actual research 
worker, as a vital factor in progress of this nature* 

The part played by joint action of a similar kind 
is exemplified by the development of mechanisms 
for avoidance of control failure during stalling* The 
Committee has now spent some considerable tune in a 
close study of the foroes operating during the stall, and 
of the actual motion of the aeroplane in that con¬ 
dition, in the hope of preventing the serious type of 
accident which frequently follows an inadvertent 
stall. This hope has been fulfilled, Mid out of the 
original slot system there have developed several 
methods for reducing this danger. In particular, the 
use of a slot which automatically oloses at low wing! 
incidences, and so avoids the loss of performance due 
to an open slot ? has greatly assisted this development. , 
Meanwhile, various methods of using slots at the wing 
tips are being extensively tried in theServices and upon 
civil aeroplanes* 

, Valuable work is also recorded on the problem of 
wing flutter 5 the fcerodynaafio and stmotural factors 
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that originate it have been analysed, and studied ex¬ 
perimentally on models, while modifications in design 
have been suggested with the view of its reduction, 
if not actual elimination. 

So far as the power unit is concerned, the Com¬ 
mittee reoords many important advances. Distinct 
progress has been made m the determination of the 
torsional vibrations of crank shafts in a form suitable 
for design routine, and there is a first indication that a 
critical speed lower than the normal running speed 
may safely be allowed. The question of compression - 
ignition engines has been examined. The advantages 
offered by an engine of this type are substantial: they 
include such features as the diminution of fire risk by 
use of a fuel of high flash-point; a fuel consumption 
possibly lower than that of a petrol engine ; a cheap 
fuel; and a diminution of the neat that must be dissi¬ 
pated by the oooling system. On the other hand, 
there is the disadvantage of high maximum pressure 
and a greater weight per engine h.p. Starting diffi¬ 
culties are also experienced, but it is anticipated that 
tpese may be overcome. 

dose co-operation with the Services is evidenced by 
the fact that measurements are being made of the fuel 
consumption in Service squadrons, and these indicate 
very wide variation as between one engine and another 
in the same flight. 

Pure aerodynamic research also finds its place. 
Problems of fluid motion have been attacked both 
theoretically, and by experiment. In particular, a 
detailed experimental analysis of the state of eddying 
flow being a two-dimensional body has been carried 
through, the results being in general agreement with 
KArmkn’s theory of vortex streets. Thus, step by 
step, closer insight is being afforded into the compli¬ 
cated state of turbulence in the wake of a moving body, 
and the part this plays in relation to the aerodynamic 
forces that arise. It is clear that an important de¬ 


sideratum for the future study of air-flow problems is 
the construction of an instrument capable of following 
and recording the rapid velocity fluctuations in an air- 
stream. Up to the present, it is only at low frequencies 
of about four per second that the wave form can be 
accurately determined, although the actual frequency 
Can be measured up to eighty per second. * 

Year after year has witnessed the evolution of a 
special aerodynamic technique both experimentally 
and instrumentally. This year yet another step is to 
be taken which may have the effect still further of re¬ 
placing full soale experiments by those on models. A 
compressed-air tunnel is under ereotion at the N.P.L. 
and a high-speed tank at the Royal Aircraft Establish¬ 
ment. The new air tunnel will be approximately IT ft. 
in diameter and 50 ft. long, and a pressure of 22 atmo¬ 
spheres will be attained. This will enable a large 
amount of experimental work to be done under con¬ 
trolled conditions in the laboratory, which otherwise 
could only be conducted much more slowly and at a 
greater cost in free flight. Ample facilities must, 
nevertheless, remain for full scale experiments, as an 
ultimate standard of reference. In the new high¬ 
speed tank, models of seaplane bodies and floats will 
be tested at speeds up to 40 ft./sec. 

It is impossible in such a brief notice to do justice 
to the manifold activities of the panels of the Aero¬ 
nautical Research Committee or of the numerous 
individual workers associated with them. The mere 
titles of the sub-committees speak for themselves ; 
aooidonts, aerodynamics, air transport, alloys, com¬ 
pressed-air tunnel, design, elasticity and fatigue, 
engine, flutter, interference, relations with industry, 
seaplane, symbols, wind structure. The scientific 
problems that arise arc of no mean order. The 
success recorded in this report is in no small measure 
due to the effectiveness with which the scientific work 
has been co-ordinated in the administration. 


The British Industries Fair. 


rpHE next British Industries Fair, organised by the 
Department of Overseas Trade, is to be held at 
the White City, Shepherd’s Bush, on Feb. 18-Mar. I, 
1929. The Government has again made a grant of 
£25,000 for the purpose of advertising the fair. The 
fair is to be restricted to trade buyers from JO a.m. 
to 4 p.m. each day, but to enable the general public 
to see this thoroughly representative display of 
products of the hom.e country and the Empire 
overseas, they will be admitted daily from 4 r.M. 
to 8 F.M. 

The number of exhibitors increased from 914 in 1927 
to 1223 in 1928, and the increase in the home buyers 
visiting the fair was 40 per oent in 1928, and the 
increase in foreign buyers 24 per oent. Moreover, 
the attendance of the general public showed an 
increase of 15 per cent. It is hoped, and indeed 
expected, that the fair of 1929 will show a marked 
increase on these figures, and, to meet this growth, 
the total area available will be increased from 
267,000 .square feet in 1928 to 400,000 square feet 
in 1029. 

The scientific instrument section of the British 
Industries Fair was formed as a separate section in 
1026* when about 18 firms exhibited, occupying 750 
square feet. Last year these numbers had grown 
respectively to 52 firms and a space of 6000 square 
feet. Fot 1989 applications have already been received 
fiUxn 45 firms for a space of approximately 6600 
square feet, without taking into account about 2000 
feet reserved for the British Photographic Association. 

1223 


It is to be hoped that the various branches of the 
British Scientific Instrument Industry—optical, elec¬ 
trical, mechanical, and other—will not neglect the 
opportunity thus provided of bringing to the eyes, not 
only of home and foreign trade buyers, but also of 
the general public, a representative display of British 
products in these fields. Only goods manufactured 
within the British Empire may be shown, and then 
only by the actual manufacturers or by firms who 
control the complete output. 

There have been marked advances in the design, 
quality, and performance of British scientific instru¬ 
ments, as well as of the production of optical glass, 
in Great Britain in recent years, and the British 
Industries Fair affords not only a useful, but also an 
almost indispensable, means of bringing vividly before 
potential buyers and users the nature and the extent 
of the progress that has been made. 

The British scientific instrument industry has un¬ 
doubtedly been hampered in the development of 
certain of its specialised products, by a current legend 
or prejudice, for some classes, in favour of the pro¬ 
ducts of this or of that foreign country. Even where 
such a prejudice may have been based originally upon 
a superiority in fact, it tends to live on and to in¬ 
fluence purchase long after it has ceased to be true, 
and the British manufacturer thus gets less than the 
credit due to him for the improved quality and 
performance of his productions. The Fair is one way, 
and an excellent way, to remove or to lessen the 
handicap which British manufacturers suffer. 
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University and Educational Intelligence. 

Cambridge. —More details are now available of the 
munificent offer which the International Education 
Board has made to the University. The University's 
scheme in its entirety includes a sum of £500,000 for 
the new University Library, of which the University 
has found half from its own resources. The remain¬ 
ing £670,000 of the scheme is made up as follows: 
(aj Agriculture. For teaching and research staff in 
animal physiology, plant genetics, and soil science, 
£92,900 ; for building and equipping a laboratory 
for genetics, mycology, bacteriology, cytology, etc., 
£40,000 ; for further research endowment, £30,000. 
(6) Biochemistry. For teaching and research staff, 
£24,000 ; for research endowment, £22,200. (c) Col¬ 

loidal physicH. For teaching and research staff, includ¬ 
ing a professorship, £50,300 ; for research endowment, 
£25,000. ( d ) Physics. For the establishment of a 

professorship of mathematical physics, £30,000. 
(e) Botany. For plant physiology, £57,250 ; for 
mycology and bacteriology, £51,250. (/) Physiology. 

For teaching and research staff, £33,000 ; for research 
endowment, £22,200 ; for buildings and equipment, 
£32,500. ( 0 ) Zoology, For teaching and research 

staff in entomology, experimental zoology, and proto¬ 
zoology, £77,900 ; for buildings and equipment, 
£90,500. 

For tho eighth year in succession, Trinity College 
announces the offer of a research studentship open to 
graduates of other universities who propose to come 
to Cambridge in October next as candidates for the 
degree of Ph.D. The value of the studentship may 
be as much as £300 a year if the pecuniary cir¬ 
cumstances of the successful candidate require it. 
Dominion and Colonial Exhibitions are also offered 
to students of Dominion and Colonial universities 
who wish to come to Cambridge next October as 
candidates for the degree of B.A., M.Litt., M.So., or 
Ph.D. These Exhibitions are of the titular value of 
£40, but their actual value is such sum (if any) not 
exceeding the titular value as the College Council 
may hold to be justified by the Exhibitioner's financial 
circumstances ; the Council also has power, if funds 
are available, to award an additional payment. 
Candidates must apply through the principal authority 
of their university. Applications for the Research 
Studentship and for the Dominion and Colonial 
Exhibitions should reach the senior tutor by July 1, 
1929. 

The Henry Sidgwick Memorial Lecture at Newnham 
College will be given by Prof. G. Elliot Smith, pro¬ 
fessor of anatomy in the University of London, on 
Saturday, Nov. 3, at 5 p.m., in the College Hall. 
The title of the lecture is “ The Pursuit of Truth.” 

The Vioe-Chanoellor has announced that Prof, H, 
F. Newall is resigning tho chair of astrophysics in 
December next, 

London. —The second course of the series of Gow 
Lectures, on “Colloid Chemistry and its Relation to the 
Rubber Industry,” will be given by Dr. Paul Stam- 
berger, of Budapest, at University College, London 
(Gower Street, W.0.1), on Nov. 12, 14, 16, 19, and 21, 
at 6,30 p.m. At the first lecture the chair will be taken 
by Mr. William Duncan, chairman of the Rubber 
Growers’ Association. A short syllabus of the lectures 
may be obtained on application to the Academic 
Registrar, University of London, S.W.7. 

Manchester. —The Council has accepted the follow- 
ing resignations : Mr. Geoffrey Lapage, lecturer in 
zoology, on his appointment to the lectureship in 
that subject in tfniversity College, Exeter; Mr. 
C. J, Poison, assistant lecturer in chemical pathology. 
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on hie appointment to the lectureship in pathology 
in the University of Leeda; Mr. Walter Cartwright, 
assistant lecturer in metallurgy, who has received an 
industrial appointment. 

Mr. F. R, Curtis has been appointed lecturer in 
experimental physiology. 

The following appointments have been made in the 
Faculty of Technology : Dr. H. Lowery to be lecturer 
in physics ; Mr. Albert Johnson to be lecturer in 
municipal and sanitary engineering. 

The Loughborough College Calendar for 1928-29 
offers diploma courses in the faculties of engineering 
and pure and applied science and gives particulars, 
of its school of industrial and fine art, in which 
diploma courses are about to be established, and of 
an extra-mural adult education department affiliated 
to University College, Nottingham. Tho diploma 
courses in meohanicai, eleotrioal, and automobile 
engineering involve five years' residence, including 
workshop training, given concurrently with academic 
studies during the whole period of residence, in the 
College shops, which are fully capable of producing 
all types of engineering components upon a productive 
basis, thus rendering superfluous any separate ap¬ 
prenticeship. In civil engineering the course oovera 
four years, the workshop training being given in 
alternate weeks during tne first and second years ; 
in commercial engineering and in pure and applied 
science the course covers three years. The College* 
awards annually five open British Empire scholar¬ 
ships of £75 a year, tenable for tho full period of the 
diploma course: of the scholarship holders last year, 
two were from Palestine, and tho others, ten in num¬ 
ber, from various parts of England. 

The Carnegie Endowment for International Peace 
has three divisions: (1) Intercourse and Education, 
(2) International Law, and (3) Economics and History. 
In his recently published report for the year 1927, 
the Direotor of the first division, Dr. Nicholas Murray 
Butler, who is also president of the Carnegie Endow¬ 
ment, remarks that the work of influencing public 
opinion so as to build up the habit of thinking in 
terms of peace has been carried on with exceptional 
energy. Conspicuous among these activities were 
international visits of editorial writers, university 
professors and students, and members of parliaments, 
and other representative men. Last year the Endow¬ 
ment inaugurated a system under whioh it appoints, 
with the concurrence of the institutions concerned, 
“ visiting Carnegie professors of international rela¬ 
tions.” Arrangements are made , by correspondence 
with the university authorities, on whom no financial 
or other obligation is imposed, for the delivery of a 
few publio or academic lectures, but more especially 
for series of intimate conferences and discussions 
with professors and advanced students. Of sixteen 
professors appointed under this system, one or more 
visited almost every country in Europe Mid in South 
America, while others visited South Africa, Australia, 
New Zealand, and Japan. Special attention is directed 
to the way in whioh one of them, Dr. M. T. Bogert, 
professor of organic chemistry at Columbia Univer¬ 
sity, New York, using his specialty, chemistry, “ a» 
an entering wedge ” at Prague, succeeded in winning 
a general appreciation of American culture and 
science, 41 a genuine and warm response on the part 
of the Czechs, notably of those who are playing an 
important r6ie in the upbuilding of this new State. 1 * 
Of a total disbursement for 1926-27 of 295,000 dollars, 
about two-fifths was by or in connexion with the 
European centre, including ten thousand dollars 
devoted to arrangements for rendering more accessible 
to scholars the great collections of the Vatican library* 
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Calendar of Customs and Festivals. 

October 23. 

St. Burin, or St. Beverin.-” A saint held in venera¬ 
tion as one of the great patrons of Bordeaux, of which 
he was a native. On his return from Cologne, St. 
Armand gave up the bishopric to him. It is a tradi¬ 
tion that the cemetery Delonging to the church of 
St. Burin was consecrated by Christ himself accom¬ 
panied by seven bishops, who founded the principal 
churches in Aquitaine and were afterwards canonised. 

October 25 . 

St. Crispin and St. Cris pi nus. “Martyrs who came 
from Rome to preach at Soissons towards the middle 
of the third century, working with their hands in the 
night and making shoes for the poor at a very low 
price, an angel supplying the leather. They, there¬ 
fore, became the patron saints of shoemakers, cord- 
wainers, and cobblers, who observed this day as a 
holiday on which no work could be done. At Hexham 
they held a dinner at which a Ring Crispin, a queen, 
prince, and princess were elected from their number 
and from their families. They afterwards went in 
procession through the streets with banners, etc. At 
Newcastle the oordwainers held a coronation of St. 
Crisnin at the Freeman's Hospital, and walked in 
burlesque procession through the streets. At Cuck- 
field and Hurstpierj>oint in Sussex the day was kept 
with much rejoicing and bonfires were lit, though a 
suggestion connected the celebration with Aginoourt. 
At Tenby, in Wales, an eftigy was hung on some 
prominent place the night before. On the saint’s day 
it was taken down anti carried about the town. A 
mock will was then read, distributing articles of its 
dress among the shoemakers until nothing remained. 

October 26, 

In Macedonia the month of October, the month of 
seed time, is known as the month of St. Demotrios 
from the observation of his feast on this day—a feast 
specially devoted to the celebration of marriage. Tho 
month is also known as ‘ the second little summer.’ 

October, 

At about this time of the year a number of festivals 
are observed in India for the promotion of fertility 
in animals and crops. On the first day of the bright 
half of the month of KiSrtik (October-November), a 
festival in which cattle play a leading part, ia widely 
prevalent in northern India, but with many local 
variations. In Bihar and parts of Bengal tho cattle 
are incited to worry and gore a pig or made to chase 
a mock pig, a bag or blankets stuffed with straw or 
chaff. In these provinces it is essentially a festival 
of the Ahirs, a cowherding caste now practically con¬ 
fined to northern and north central India. One of 
the most peculiar features is the eating of the pig, 
which is not the wild boar, but the village pig, the 
flesh of which is eaten by the despised classes only. 

About mid-day the cattle, gaily decorated, are ail 
turned out by the villagers, who carry big red sticks. 
A pig is purchased and brought to whore the cattle 
are. A rope is attached to it and it is then dragged 
backward and forward while the cattle are incited to 
attack it. The owner of any cow or buffalo that 
gores it with its horns is praised ; any timid beast 
that runs away is brought book and forced to attack 
with its hems by its owner. The pig is killed and 
eaten at a feast at which there is a good deal of 
intoxication, dancing, singing, and playing. The 
festival lasts about a week, and while it is going on 
the'villagers go round to the houses of the owner of 
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the village and others and sing and dance before their 
doors, for whibh they receive presents. 

Divaui. —The Feast of Lamps, held at tho now 
moon of the month of Kfirtik, is intended to promote 
the fertility and prosperity of the cattle. Tno Bhlls 
of northern India offer a thanksgiving to their* god- 
lings near the cattle sheds. A lamp and seven balls 
of rice are placed with a circle of rice grains. Five 
chickens are sacrificed and wine offered. Then the 
cattle, with their horns painted red, are roloosed from 
their stalls and driven over tho body of a Bhfl lying 
face downward, for which he receives a present of a 
cloth or turban. In the Deccan cattle racing is used 
to foretell the prospects of the coining season. 

The Divali is followed by the Govardhan, when 
cowherds, half drunk, colloct gifts from their em¬ 
ployers, singing “ May this house grow as the sugar 
cane grows.'’ In tho Punjab tho women make an 
imago of Krishna lying on his back surrounded by 
little loaves of cow-dung which represent mountains, 
and cattle with cattle-men watching. On this struc¬ 
ture the chum staff, sugar cane, and a lighted lamp 
are placet!. The cowherds arc then invited to come 
and salute the images as they feast on rice and sweets. 
The ceremony is connected with tho sugar cane crop, for 
until it has been completed by a Brahman eating a bit of 
sugar cane, no one may eat, out, or press tho sugar cane. 

In Bihfir the Gwala cowherds at the Divali tie a 
pig by the feet and drive their cattle over tho animal 
until it is crushed to death, aftor which they boil and 
eat the flesh in the fields. Both the Baigas of the 
Central Provinces and the Honda sacrifice pigs to the 
sun-god, Narayan Deo, by layifig the animal on a 
threshold and crushing it to death under a beam. 
That the pig lias replaced a human victim is clear. 
In Madras a pig was buried at the boundary ef a 
Tolugu village and killed by cattlo being driven over 
it; and this method of sacrifice, it is reported, had 
at one time been followed by the Tod as in the case 
of a human victim. 

In South Canara, Madras, certain Rakshasos 
(demons) known as Kamblu Asura, who preside over 
the fields, are propitiated by buffalo ratios before the 
second crop is sown. If these are omitted tho crop 
will fail. A ceremony called pcinikkuhini , or sitting 
under the dew, iH performed the night before. Field 
labourers sit up all night singing songs to a band 
about their devil, Nicha, and offering toddy and rice 
pudding in an earthen pot, which is broken to leave 
the pudding a solid mass. The field in which the race 
is to take place is manured and ploughed in the 
morning, and the seed sown tho next day. Cock- 
fighting follows for some days to propitiate various 
demons. 

In a very interesting ceremony of the earth goddess 
among the Kazis, after the liar vesting of the zonna 
(Sorghum vulgare) crop in tho Godavory district, all 
the men had to go out to hunt and bring back somo 
description of game, while the women dressed in men’s 
clothes. Any man who did not bring back something, 
be it only a bird or mouse, was driven out with dung 
and mud, and did not dare return to the village until 
next day. This festival seems to revert to the primi¬ 
tive division of labour as between tho sexes, hunting 
to men and agriculture to women. 

Addendum. 

Oot. 18, St. Luke’s Day, was also known in York as 
Whip Dog Day, from the custom of whipping dogs 
as at Hull (see Oot. 10). The same custom was 
observed at Manohester on the first day of Acres Fair 
held at about this time. At Dish Fair held at York on 
Oct, 18, a wooden ladle waB borne in a sling on two 
stangs by four labourers, each supported by another. 
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Societies and Academies. 

London, 

Society of Public Analysts, Oct. 3.—G. W. Monier- 
Williams : Polarimctric determination of sucrose in 
milk anti sucrose mixtures. A method has been baaed 
on the work of Jackson and (lillis and on the observa¬ 
tions of Vonburgh and of Z orb an, on the effects of 
concentration and temperature on the specific rotation 
of invert sugar. Angular notation is used as being 
more suitable for general work than the saceharimotric 
notation commonly used by sugar chemists.—T. 
McLachlan : The analysis of starch sugar degradation 
products by selective fermentation. The method of 
selective fermentation by different yeasts is the most 
satisfactory. The yeasts used are 8. Frohherg , 8. 
Sfutz, and 8. exigu/as ; the difference between the 
total solids of the blank and the solution fermented 
by 8. rscigitwR gives the amount of dextrose and 
Iwvulose ; the difference in total solids in the solutions 
fermented by 8. cxisjuuA and 8. Frohbcrg represents 
maltose ; whilst the difference between the total 
solids after fermentation by 8 . Frohherg and 8. 8<mz 
gives other fermentable sugars. The amount of 
dextrins is calculated from the optical rotation. - 
W. R. Schoellerand E. F. Waterhouse : Investigations 
into the analytical chemistry of tantalum, niobium, 
and their mineral associates. (13) A now method for 
the separation of zirconium and hafnium from 
tantalum and niobium. The process is based on the 
precipitation of the oxalo-earth acids by tannin in 
weakly acid solution, zirconyl oxalate remaining 
dissolved. The method described earlier of fusion 
of the mixed oxides with potassium carbonate, lias 
been jxjr fee t ed ; a single fusion may be sufficient for 
the separation of the bulk of the earth acids. The 
balanoo is then'separated from the zirconium residue 
by the tannin procedure. The latter is a delicate test 
for the detection of the smallest quantities of earth 
acids in zircon in. 

Sheffield. 

Society of Glass Technology (Bournemouth meeting), 
Sept. 21.—I. Kitaigorodsky and S. Rodin : The value 
of the expansion factor of aluminium oxide in glass. 
The thermal expansion coefficient of glass depends 
upon its composition and rises with the increase in the 
percentage of alkali and lime, and falls as the content 
of alumina and silica increases. In calculations of 
the theoretical thermal expansion coefficient of glass, 
the value of the factor for alumina must be taken as 
0-52, as previously determined by S. English and 
W. E. S. Turner, anil not as 5*0, the value given by 
Winkelmann and Schott. -D. Starkie and W. E. S. 
Turner : A study of the ultra-violet light transmission 
of glass. Photographs of the light transmitted by 
seven commercial ultra-violet glasses were obtained. 
They wore Corex, Vita-, Sanalux, Holvi-, Helio-, 
Quartz-Lite, and Uviol glasses. The percentage 
transmission at each point of the spectrum for these 
seven glasses w as also determined, a platinised-quartz 
wedge photometer being used. Transmission curves 
extending from a wave-length of 7000 A. to 2000 A. 
have been drawn. The transmission of solar ultra-violet 
rays is roughly proportional to the iron content. The 
amount of ferrous iron was roughly 30 per cent of the 
total iron. Six glasses were exposed, under the con¬ 
ditions to whioh an ordinary window pane is subject, 
for 3 months, ami the decrease in transmission of the 
solar ultra-violet rays was measured. Four specially 
prepared laboratory glasses containing only iron and 
platinum as impurities, showed no change in trans¬ 
mission when exposed to the sun's rays or to those 
from on artificial source of ultra-violet fight. Measure - 
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ments of transmission were also made for a series of 
specially prepared soda-lime glasses. The parent 
glass was 75 per cent SiO a , 10 per cent CaO, and 15 
per fient Na a O, and ferric oxide was added in increas¬ 
ing amounts as the series progressed. As the iron 
content increased, the limit of transmission in the 
ultra-violet moved progressively towards higher wave¬ 
lengths. Plotting iron content against wave-length 
limit yielded a smooth curve, from which it could be 
deduced that a gloss perfectly freo from iron and 
platinum would have a transmission limit of 2200 A, 
approximately. 

PAKIS. 

Academy of Sciences, Sept. 17. — A. Lacroix: The 
genesis of the jadeite of Burma.— Bigourdan : The 
observatory of Delamhre, at the rue de Paradis. 
Delarnbre made observations at tins observatory in 
1798 and 3 799 for determining the latitude of Paris.-— 
Georges Giraud : A method of solving the problem 
of Dirichlet for linear equations.--- -J. Chokhate : The 
approximation of continuous functions by the aid of 
polynomials or of limited trigonometric series. D. 
Menchoff ; The conformal representation of piano 
domains.— M. Winter and Paul L^vy : Vibrating 
spaces.— G. DeUpine : The marine fauna of the 
Carboniferous of Anturia (Spain).— A. Guichard : Tho 
existence of fibro-vascular bundles with inverse 
orientation in the leaf of CUtdium MarwcuH.— Jules 
Amar : The question of alcohol. From a survey of 
experimental work on the behaviour of alcohol in 
mail, two facts are regarded as proved. Alcohol from 
wine or beer, in moderate doses, is a heat-producing 
agent : under no conditions can muscular or nerve 
onergy be derived from the consumption of alcohol. 

Rome. 

Royal National Academy of the Lincei, May 20.— 

P. Burgatti : Properties of the axial homographs in a 
Euclidean *$’„ with application to Fronet’s formula.— 
A. Bemporad : Observations made during the solar 
eclipse of June 29, 1927, at the Royal Capodimonte 
Observatory. The results obtained with two pyrheiio- 
meters of different types confirm the law of diminution 
of the radiating power of the solar disc in passing from 
the centre to the periphery, formulated by the author 
on the basis of observations made by Secchi, Vogel, 
Langley, and Frost, but fail to confirm the law 
deduced by Julius, which would indicate a more 
rapid diminution. The recent observations of 
Schwarzsohild, Villiger, and Abbot are also in good 
agreement with the results obtained, whioh also 
support tho author's hypothesis that the absorptive 
power of the atmosphere increases in the neighbour¬ 
hood of the maximum phase of a solar eclipse.— 

Q. Majorana : A photo-electric phenomenon detected 
by means of the audion. -L. A. Herrera : Cellular 
figures in rhyolite. Specimens of rhyolites from the 
Oontepec district of Mexico exhibit an abundance of 
distinct cellular figures, produced by imperfect 
crystallisation of the silica. Solution and other 
influences have modified the form of the figures 
which, by mutual compression, have assumed the 
appearance of the hexagonal structure of tissues and 
of imperfect mitosic figures. Silica, which is wide¬ 
spread in Nature, both in organisms and elsewhere, 
appears to be an antagonistic colloid whioh plays a 
part in modelling living and pseudo-living forms and 
in breaking down tho barriers between the different 
departments of Nature.— T. Boggio : Homographs 
and differential^ relating to a curved space. In con¬ 
junction with C. Burali-Forti, the author has given 
m “ Espaces courbes et critique de la relativity ’* 
proofs of certain well-known properties of curved 
spaces. It is now shown that simpler proofs-are 
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possible by considering the curved space itself, rather 
than the Euclidean spaeo representing the curved 
space.—G. Colonnetti : New contribution to the theory 
of elastic co-actions and its technical applications.— 
C. Ferrari : The plane lamina and the Kutta-Jonkow- 
ski law. The considerations recontly advanced by the 
author are extended to furnish a proof of this law. 
—A. Signorinl: Tho Kutta-Joukowski theorem.—Elena 
Freda: The formation of stationary electric currents 
in a conductor subjected to tho action of a uniform 
magnetic field (2).—N. Siracusano : New contributions 
to the spectrum of bromine in the discharge without 
electrodes.— F. Rasetti : Wave mechanics of an 
alkaline atom in the electric held (1).—G. Malquori: 
(1) The system KNO a - HNO a - H a O between 25° and 
60°. The behaviour of this system at 40° and at 60" 
is similar to that previously observed at 25°, the 
amount of potassium nitrate passing into solution at 
first diminishing and then gradually increasing os the 
acidity is increased. The depression of the solubility 
of the nitrate produced by small proportions of acid 
is more marked at the higher temperatures, whereas 
the augmentation in solubility due to larger amounts 
of acid showH tho opposite behaviour. The influence 
of nitric acid on the solubility of potassium nitrate 
cannot be regarded as an indication of the existence 
in solution of oomplcx compounds diminishing in 
stability as the temperature rises.—(2) The system 
KNO a -AlfNOjdj, ~ILO at 0°, 4(f\ 60°. In this 
system the only solids in contact with the solutions 
are the two salts, KNO a and A1(NG 3 ) 3 , 9H a O. The 
amount of potassium nitrate in the solution saturated 
with the two salts increases slightly as the temperature 
is raised. —A. Ferrari and A. Baroni : The importance 
of the crystalline form in the formation of solid 
solutions (I). Thermal analysis of tho anhydrous 
system, LiOl - OoCI 2 . The solidification curve of 
mixtures of these two salts is continuous and exhibits 
a maximum corresponding with the compound 
Li*CoCl 4 . In tho supposed solid solutions between 
chlorides of divalent mid univalent metals, the 
crystallisation interval is found to be zero, and the 
hypothesis is advanced that this is due to the pre¬ 
servation of the individuality of the unit cells of the 
components. The melting points of ferrous and 
cobalt chlorides are respectively 673° and 724°.— 
B. Castiglioni : Circulation in the southern Adriatic. 
Investigation of the exchange of water between the 
southern part of the Adriatic and the Ionian Sea by 
way of the Straits of Otranto reveals tho existence in 
the straits of two main currents flowing in opposite 
directions.—G. Brunelli; Cancer iund impurity of 
races. The hypothesis here advanced to explain the 
causation of cancer is based on the supposition that 
the characters of impure races, not completely fused, 
give rise, especially at the age when the internal 
equilibrating defences of the organisation decline, to 
anomalies in the rhythm of growth and to differentia¬ 
tion of certain cellular elements ; at the same time, 
the regulating power of growth is disturbed by the 
lack of chemical equilibria in the internal liquids, 
the antagonisms of the hereditary patrimony are 
exerted more violently, and an ascending curve of 
anomalous growth is interpolated in the regular 
descending growth curve at the expense of some of 
the cellular elements,— G. Brunelli and Lina Rizzo : 
Hermaphroditism in Perea fluviatilis L.—V. Rivera : 
Action of strong doses of 7 -rays on Bacillus tume - 
faciens Smith and Townsend. Even extremely 
intense doses of 7 -rays are unable to kill this patho¬ 
genic organism. 80 long as the exposure lasts, 
multiplication of the organism is prevented, and 
development subsequent to the irradiation is greatly 
retarded, but all the oolonies retain their pathogenic 
properties. 
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Official Publications Received. 

Bum Rll. 

Report for 1927 cm tho Lftncanhiro Smi-Fisherles La Juratory (it tho 
University of Liverpool and the Sea-FiHh Hatchery at Piel. Edited by 
Prof. J union .loll us tone. (No. 30.) Pp. (18, (Liverpool.) 

Imperial Department of Agriculture for the Went Indie*. UHfmrt mi 
the Agricultural Department, St, Lucia, 1927. Pp. iv + Bl, (Trinidad* 
B.W.I.) <W. 

Transaction* of the Royal Society of Edinburgh. Vol. 10, Part 1, No. 4 : 
Cdiarnoirhtkf/d ml altar kux J. A. Smith, Part I : The Alimentary ami 
Respiratory SyHtem* couehuhwl. By 0. Leslie Purser. Pp. hp-UR-F 
platen 2-4. (Edinburgh ; Robert Grunt and Son; London : William* aud 
Nortfiit'b Ltd.) 1*. tW, 

Annual Report for the Year 1927 of the South African Indtltute for 
Medical Research, Johannesburg. Pp. 88. (Johannesburg.) 

Air Ministry : Aeronautical Research Colniuitler. Rojjorts and Memo¬ 
randa. No. 1160 ; Reports and Memoranda of the Aeronautical Research 
Committee published between 1st March 1927 and 30th June J92K, Pp. H. 
4d. net. No. 1192 (Ae. 326): A Summary of Uie Experimental and 
Theoretical Investigations of the Characteristic* of an Autogyro. By 
11, Ulauert and (.!, N. U. Lock. (T. 2697.) Pp. 5, 4d. net.. (London; 
11.M. Stationery Offlre,) 

The Suit Schools, Shipley. Pnispectn* for I he Session 1923 1929, Tim 
High Schools, Technical School and School of Art, Shipley Kveiling 
Institutes. Pp. IM + 12 plates. (Shipley.) 

The Cloth workers’ Department* of Textile Industries and Colour 
Olinuirttry and Dyeing in the University of Leeds, Souvenir Booklet., 
1928. Pp, 27. (Lewis.) 

Proceedings of the Royal Society of Edinburgh, Session 1927-1928. 
Vol. 48, Part 2, No. PJ : An Analysis of Prcfetentml Voting. By D. M. Y. 
Summerville. Pp. 140-190, 2«. Vol. 48, Puri, 2, No. 13 : Studies in Clucks 

and Time-Keeping. No. 4 ; The Prewent-dny Perfornuuice of ('locks. By 
Prof. It. A, Barn]won. Pp. 191-189. (W. Vol, 43, Part 2, No, 14 : The 

X-ray Examination of float Sections, (Preliminary Note,) By (". Norman 
Kemp. Pp. 187-179-p8 plates. 3«, (Edinburgh; Robert Grant and Son ; 
linden : williams and Nurgato, Ltd.) 

Canada, Department of Mines: Minot Branch. Investigations of 
Mineral Rertonrees ami the Mining Industry, 1928. (No. 087.) Pp. tiH- 
80-1-7 platen. Investigation* of Fuels and Fuel Testing (Testing and 
Research Laboratories), 1928, (No. 089.) Pp, vi -f- 132 -p 7 platen, 
(Ottawa : F. A. Ac laud.) 

Memoirs of tlm Cotton Research Station, Trinidad. Sene* 11 : Physio¬ 
logy. No. I : Studies on the Transport of Carbohydrates in the Cotton 
Plant; i. A Study of •Diurnal Variations in the Car I k> hydrates of Lwir, 
Batk and Wood and of the Effect* oi' Ringing; ii. The Factors determin¬ 
ing the Rate ami the Direction* of Movements of Sugar*. By I 1 . G, 
Ma*on and K. J. Mask oil. Pp. J32, (London: Km pin* Cotton Growing. 
Association.) 2*. (W. 

Fokkion, 

8mlth»ouian Miscellaneous Collections. Vol. 81, No. 4 : Drawing by 
Jacques Lmnoyne do Morgues of Saturioua, a Timucua Chief In Florida, 
1664. By David 1. Buflhnell, Jr, (Publication 2972.) Pp. 9. (Wash¬ 
ington, D.C.: Smithsonian Institution.) 

International Hydrographic Bureau. Special Publication No. 33; 
Llmits(of Oceans and Sea*. Pp. 24-pi map. (Monaco.) SA cents. 

I nstltutssoien Cliques do Uulteiuorg: “'* Lands Plan tun tu in.” Treubia: 
Recueil de travaux zoologiques, hydrohioloaiques ct oeuariographiqufis, 
Vol. 10, Livraison 2-3, Aofit, Pp. 146*404, (Uuitonzorg.) /POO t. 

Proceedings of tho Academy of Natural Soienoes of Philadelphia, 
Vol. 80. A New Meteor Crater. By Daniel Moreau Barringer, Jr, 
Pp. 807-311. The Species of Campauineri* (Hymenoptert—Scuhidae) of 
tho Plumipes Group inhabiting the United States, the Greater Antilles 
and the Bahama Islands. By J, Che*tor Bradley. Pp. 818-337 +plftto 26. 
(Philadelphia, Pa.) 

Smithsonian Miscellaneous Collections. Vol. 81, No. 1 ; Mexican 
Mosses collected by Brother Aracne Brouard, 11. By I. Thdrlut 
(Publication 2960.) Pp. 20. Vol. 81, No. 6: The Relation* between the 
Smithsonian Institution and the Wright Brother*. By Charles G. Abbot, 
(Publication 2977.) Pp. iii + 27. (Washington, D.C. : Smithsonian 
Institution.) 

Tho Memoirs of the Imperial Marine Observatory, Kobe, Japan, Vol. 3, 
No. 2, December 1927. Pp. 23-80. Vol. 8, No. 3, June 1928. Pp. 81-160. 
(Kobe.) 

The Science Report* of the TAhoku Imperial University, Sendai, Japan. 
Fourth Series ; Biology. Pp. 481-677 f plate* 24-27. (Tokyo ami Sendai : 
Manizen Co., Ltd.) 

Journal of the College of Agriculture, Hokkaido Inqierial University, 
Sapporo, Japan. Vol. 19, Part A: Notes on Iji*p*urt#ia fftyf'inivonlla 
Miitsumlira, the Boy Bean Pud Borer, By Satoru Kuwuyuma. Pp, 201-290 
4- plate 11. (Tokyo : Manizen Co., Ltd.) 

Institiit de la Science dii Feu, Les extincteurs pretend us chimimies 
leur ineffioacitA, l*s danger* mortals do Umr oruploi. Par FAlioien 
Michotte. Pp, 77. (Paris.) 8*60 franca. 

Department of Commerce : Bureau of Standard*. Bureau of Standard* 
Journal of Research, Vol, l, No. 2, Augu*t, Pp. 106-295. 25 cent*. 
Research leaner il; Some Measurement* of the Transmission of Ultra- 
Violet Radiation through variou* kind* of Fabrics. By W. W. (Coblenz, 
K. Stair and C. W, ttehotVstall, pp. 106-124, 6 cent*. Research Paper 
7; Tinting Strengths of Pigment*. By 11. D. Bruce. Pp. 126-150. 10 
cents. Research Paper H: Wave-Length Measurements in tho Arc and 
Spark Spectra of Hafnium. By Willuun F. Megger*. Pp. 161-187. 15 
cent*. Research Paper P : Test* of the Effect of Bracket* in Heinforced 
Concrete Rigid Frames, By Frank K. Hi chart. Pp. IHWtt&S. 25 cents. 
(Washington, D.C.: Government Printing Office.) 

Technical Book* of 1927.: a Selection Compiled by Donald Hendry. 
Pp. 28. (Brooklyn, N.Y.: Pratt Institute FrcH Library.) 

U.8. Department of Agrlculburt*. Farmer*' Bulletin No. 1570: 
Mosquito Remedies and Preventive*. By L. O. Howard and F. 0. 
Biahopp, Pp, 11 +18, (Washington, D.C.: Government Printing Office.) 

5 cents. 
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Diary of Societies. 

FRIDA Y, October 19. 

Medical Officers ok School* Association (at 11 Ohandos Street, 
W.l), at 6.—Burg. Conulr. H. I' 1 , Dudley: Microbio Dissemination in 
School*. 

Royal College ok Nijrg icons ok England, at 6.—Sir Arthur Keith : 
Demonstration of Problems in Human Anatomy which arise ont of 
the IdentirloAtiou of a Skull attributed to bord Daruley—Illustrated 
by Specimens. 

Society or Chemical Industry (Liverpool Section)(In Muspratt Lecture 
Theatre, Liverpool University), at 0.—B. D. W. Lutf: The Rubber 
Industry. 

Institution or Mechanical Engineers, at 0.—R. W. Allen : Presidential 
Address. 

North-East Coast Institution or Engineers and Sim-uuiLDBRa 
(Newcastle-upon-Tyne) (Annual General Meeting), at 0.—M. S. Gibb: 
Presidential Address. 

Royal Photographic Hocixty of Great Britain (Pictorial Group), at 
7. Informal Meeting. 

Society or Chemical Industry (Glasgow Section) (jointly with the local 
Section of the Society of Dyers and Colourists) (at White's Restaurant, 
Glasgow), at 7.15.—Dr. H. H. Hodgson : Some Random Thoughts on 
Chemical Themes. 

Society of Chemical Induhtry (South Wales Section) (Jointly with the 
Institute of Chemistry) (at University College, Swansea), at 7.30,— 
L, King : In a Persian Oil Haiti (Illustrated by Cinematograph). 

Junior Institution or Engineers, at 7.80. — R, H. Sharp: Technical 
Advertising. 

Royal Society or Medicine (Electro-Therapeutics Section), at 8.30.— 
Dr. J, E. A. Lyuham: Home Clinical Observations on Radiation 
Therapy {Presidential Addrens). 

Society ok Dyers and Colourists (Manchester Section) (at Manchester), 
—G. K. Holden : The Fixation of Pigments on Texilo Fabrics. 

SATUHI)A V, October 20. 

North or England Institute or Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2.30.— L. H. Furstor : Notes on the Conver¬ 
sion of Main Pumping from Steam to Electricity, with Special Refer¬ 
ence to the Plant installed at Messrs. The Stella Coal Company's 
Clara Vale Pit. —A. T. Adam : Tru-Lay Wire Ropes and Tru-Lo<; 
Fittings.— I'nptrn -open for dUscumon The Sinking of Londonderry 
Colliery, Seaham Harbour, Oo. Durham, by the Freezing Process, 
J. L. Henrnrd and J. T. Whatton ; Extracts and Recommendations 
from the Report of the Water Dangers Committee, T. G. Davies ; 
The Physical Constitution of Coal and Coal-Seams, Dr. J. G. Kellett; 
The Distribution of AHh in Bituminous Coal-Seams, Dr. J. G. Kellett. 
Hull Association ok Engineers (at Technical College, Hull), at 7.15. 
— W. M. W. Brungatn: The Hinton AirlBss Injection lioavy-Oil 
Engine. 

- MONDAY , October 22. 

Royal College or Surgeons or England, at 5.—T. W. p. Lawrence: 

Demonstrations of Surgical Specimens. 

North Stakfordbiiiiik Institute op Mining Engineers (at, North 
Htaffordehire Technical College, Stoke-on-Trent), at fl.—J. H. L. 
Allott: Methods of Working Highly Inclined Saama Outlined, as a Basis 
fora biHcussicm oil their Limitations and Possibilities. 

Institution or Mechanical Engineers (Graduates’Section, London), at 
6.80. —II. R. Steward: Compressed Air for Mining and Industrial 
Purposes, 

Illuminating Engineering Hooikty (Blrnitngluun Centre) (at Chamber 
of Commerce, Birmingham), at 7.—I. L. H. Cooper: An Investigation 
of Electric Lighting in the Engineering Industry. 

Institution or Automobile Engineers (Glasgow Centre) (at Royal 
Teolmlcnl College, Glasgow), at 7.30.—L. H. Houiislleld : The Integrity 
of the Technical Man, 

Institute or Chemistry (Edinburgh and EaRt of Scotland Section) 
(Jointly with Society of Chemical Industry—Edinburgh and East of 
Scotland Section) (at. 86 York Place, Edinburgh), at 7.30.—Major 
It Bruce : Some Problems in Colloid Chsmiatry. 

Royal Society or Medioinf. (Odontology Section), at 8.—G. Northcroft *. 
The Desirability of the Establishment of a Rationalised Standard for the 
Prevention of Dental Disease in Children (Presidential Address), 
Institution or Chemical Engineers (jointly with Chemical Engineering 
Group and IrfUidon Section of Society of Chemical Industry).—Discus¬ 
sion on the Recent Visit to Canada. 

Royal Aeronautical Society (Yeovil Branch).—Brig.-Gen. F. H. C. 
Groves : Britain’s Position in World Aviation. 

TUESDA V, October 23. 

Royal Society or Medicine (Medloin* Section), at 5.—Dr. C. P. 
Hymomls, Dr. W. R. Reyns!I, Dr. T. A. Ross, Dr. R. S. Allison, Dr. 
R. Hutchison : Discussion ou Hypochondria. 

Zoological Society ok London, at 5.30.—The Secretary: Report on 
the Additions to the Society's Menagerie during the Months of May, 
June, July, August, and September 1928.—Miss Joan B. Prooter: (a) 
Exhibition or Cinematograph Film of the -Komodo Dragons at preaent 
liviug in the Society’s Gardens ; (5) On the Remarkable Gecko Palvutfo- 
ff*ckv mvrjti Andorsson.—R. 1. Pocock : (a) The External Characters of 
the Giant Panda (A iluropoda nwlnnohuca ); (ft) Some External Characters 
of the Btia-Otter (RnJufdris liitH *); (r) The Structure of the Auditory 
Bulla in the Procyon Ida* and the Ura id bp, with a Note on the Oulla of 
Hya nti ,—Major 8. S. Flower: Hints on the Transport of Animals. 
Royal Photographic Society or Great Britain, at 7.—F. K. Benwick : 
Presidential Address. 

JPA'DNjrSDAF, October 24. 

Institution or Mining Engineers (Annual General Meeting) (at 
Geological Society), at ll a.m. — Dr. D. Penman: Atmospheric 
Conditions in lndiun Coal-mines (Fifteenth Report of the Institution 
Committee on The Control of Atmospheric Condi Mods in Hot and 
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Deep Mines).—6. C. Reid and A. V. Bela: The Light given her Various 
Types of Miners' Lamps.—J. R. Homer: The Slxiqg of Coal for 
Briquetting.—Further discussion, If time permits, on Extracts and 
Recommendations from the Report of the Water Dangers Committee, 
T. G. Davies; Mine-rescue Work in the tf nlted States, G. 8. Rice. 
Institution or Automobile Engineers (Manchester Centre) (at 
Engineers' Club, Manchester), at 7.—L. H. Honnafleld: The Integrity 
of the Technical Man. 

Institution or Production Engineers (at 88 Pall Mall), at 7.80.— 
B. C. Jenkins: Time Study and Shop Demonstration Methods. 

British Psychological Society (Medical Section) (at Medical Society 
of London, 11 Chandoe Street, W.l), at 8.80.—Dr. R. D. Gilieeple: 
Personality and Psychoneuroala. 

THURSDAY, October 25. 

Institution or Mining Engineers (Annual General Meeting) (at Geo<- 
logical Society), at 10 a.h. 

Iron and Steel Institute (at Engineers' Club, Birmingham), at 4.— 
J. G. Pearce : The Use and Interpretation of the Transverse Test for 
Cast Iron.—L. B. Pfeil; The Change in Tensile Strength due to Ageing 
of Cold-drawn Iron and Steel.—8. H. Rees : Some Properties of Colo- 
drawn and of Heat-treated Steel Wire. 

Child-Study Society (at Royal Sanitary Institute), at 0.—Dr. O. J. 

Thomas : Child Study and the Health or the Child. 

Institution or Electrical Engineers, at 0.—Lt.-Col. K. Edgcumbe: 
Inaugural Presidential Address. 

Institution or Civil Engineers (Yorkshire Association) (at Hotel 
Metropole, Leeds), at 7.80.—Prof. w. T, David : Address. 

Royal Society or Medicine (Urology Section), at 8.80.—J. S. .Toly: 
The Cystoseope. 

Coke Oven Managers’ Association (at Hotel Great Central).—Annual 
General Meeting. 

FRIDA Y, October 26. 

Royal Society or Medicine (Disease in Children Section), at 5.—Prof. 
Taillons : Dyspepsia in Children. 

Royal College or Surgeons of England, at 6.—Sir Arthur Keith: 
The Development of the Human Foot and its Bearing on Club-foot— 
illustrated by specimens. 

Institution or Mechanical Engineers (Informal Meeting), at 7.—R. C. 

Macdonald : Mechanical Plant in Gas Works. 

Institution or Electrical Engineers (North * Eastern Students' 
Section) (at Armstrong College, Newcastle-on-Tyne), at 7.16.—I*. B. 
Harmor : Post Ofllca Telephones and the Public. 

Junior Institution of Engineers, at 7.80.—G. W. Tookoy : Legal Pro¬ 
tection for Originality and Invention. 

Royal Society or Medicine (Epidemiology Section), at 8.—Dr. F. E. 
Fremantle : The Authority of Parliament in Relation to Epidemio 
Disease (Presidential Address). 

Institution ok Chemical Engineers (at Institution of Civil Engineers). 
—Prof. A. L. Mellanby : Fluid Jets and their Practical Applications. 

SATURDAY , October ‘27. 

Soutii-Earticrh Union of Scientific Societies (Autumn Meeting).— 
Visits to Croydon Aerodrome and Air-Port, and to Whltglft'e Hospital, 
Croydon. 

PUBLIC LBCTURBB. 

■SUTUfiDdV, October 20. 

Horniman Museum (Forest Hill), at 8.30.—Miss M. A. Murray: Sculpture 
in Ancient Egypt. 

MONDAY, October 23. 

Bedford College for Women, at 6.16.—Miss Caton-Thompson: Excava¬ 
tions in the Fayum Oasis. 

TUESDAY, October *28. 

Royal Institute of Public Health, at 4.—Dr. A. T. Henderson : 
Btudies in Asthma and Related Diseases. (1.) Etiological Factors: 
Anaphylactic and Allergic Phenomena (Harben Lectures). 

WEDNRSDA Y, October 24. 

Royal Institute of Public Health, at 4:—Dr. W. J. O’Donovan: 
Occupational Cancer of the Skin. 

King’s College, at 6.80.—Prof. A, J. Allmand : The R6le of Chemistry 
In the Life of the Nation. 

THURSDAY, October 26. 

Royal Institute of British Architects, at 6.—T, Grut: Public Health 
Buildings and Recent Improvement in Town Development in Sweden 
(Ghadwlok Lecture). 

BsDroRD College tor Women, at 6.15.—Miss M. J. Tooley: Tbs 
Sanctification of Travel (Earlier Middle Ages). 

Leeds University, at 6.16.—P. L, Witherby: The Method of Producing 
the Tima*. 

Northampton Polytechnic Institute, at 8.—Dr. L. Northcott: Engin¬ 
eering Steels and their Treatment. (Succeeding Lecture on Nov. 1.) 

FRIDAY, October 26. 

Royal Institute or Public Health, at 4.—Dr. A. T. Henderson: 
Studies in Asthma and Related Diseuee. (II.) Clinical Studies of ttae 
Asthmas: (a) Simple or Uncomplicated; (ft) Infective and Reflex; 
(a) Asthmatic Bronchitis (Harben Lectures). 

SATURDAY, October 27. 

Hohniman Museum (Forest Hill), at 8.80.—Miss M. Edith Durham: A 
Montenegrin Ballad Of Okl Tribal Life. 


dosaitiss. 

October 19. 

Housing and Health (at Town Hall. Windsor), at 8,— Dr. W. Butler: 
The New House.—Miss Joan Sunderland : The Old House. 
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Economics of Standardisation. 

A T the recent meeting of the British Association 
- in Glasgow, Mr. C. Le Maistre re$d a paper 
to Section F (Economic Science and Statistic^ on 
“ Standardisation and its Economic Basie.” He 
stated that engineers and many progressive business 
men are, generally speaking, converted to the bene¬ 
fits of standardisation, carried out nationally with 
the strictest precautions to prevent interference 
with invention and design and with proper arrange¬ 
ments for review and revision when practical ex¬ 
perience and progress dictate. 

Since the War, the producing countries have been 
forced by economic pressure, and the hope of in¬ 
creasing their export trade, to give far greater 
attention to this subject than hitherto, though no 
country has given it greater attention or more 
publicity than the United States of America. This 
will be appreciated when it iB stated that in 1926 it 
was estimated that more than one and a half million 
pounds were expended in that country on standard¬ 
isation. It was stated then that there were five 
national standardising bodies, more than 190 trade 
organisations, and more than 50 government 
bureaux doing standardisation work of one sort 
or another. No doubt there has been consider¬ 
able overlapping of effort, but large economies 
must have resulted or the work would not have been 
undertaken. 

In Europe, while we in Great Britain have the 
oldest national organisation, Germany has probably 
the largest scheme of standardisation, and is in¬ 
fluencing the whole of the Continent in that direc¬ 
tion. It has often boon stated that’ the Germans 
thereby hope to capture the export trade, especially 
of the engineering and allied industries. In any 
general discussion on such a subject, Mr. Le Maistre 
pointed out, it is of the utmost importance that the 
terms used by the various speakers should, if 
possible, be identical, or at any rate should approxi¬ 
mate to such a degree as to avoid misunderstanding. 

Most people will agree that no movement has 
ever been eo hampered by its title as standardisation, 
for the term lends itself to many interpretations. 
It is often thought to imply crystallisation, whereaa 
the movement, at any rate in Great Britain, stands 
for an entirely progressive and co-operative effort. 
Mr. Le Maistre distinguished between dimensional 
standards and those of quality, rating, performance, 
and tests, the latter of which enable comparisons of 
tenders to be made. A further division—a some¬ 
what arbitrary one—of simplification has also to 
be considered. 
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The United States Government, up to the present, 
appears to have regarded simplification as the more 
commercial part of the process, dealing solely with 
the reduction of the variety of types to the least 
possible number. Industrial standardisation, ac¬ 
cording to the experience of the British Engineering 
Standards Association, provides an equitable basis 
for the comparison of tenders by simplifying and 
standardising both on the production side as well as 
on the commercial side, thus benefiting both the 
producer and the consumer. The first piece of work 
of the Association, more than a quarter of a century 
ago, was that of simplifying the large variety of 
steel sections then being made. These were finally 
reduced to 113, thereby saving at that time 5a. per 
ton, or a million a year. 

It is quite possible that in America it may be 
found expedient to make less and less distinction 
between the two processes. In Great Britain ex¬ 
perience has shown repeatedly that with the com¬ 
munity of interest of purchaser and producer recog¬ 
nised in the work, simplifying practically always 
loads to agreement on industrial standards. 

It would seem that the greatest benefits are likely 
to accrue in those industries which are well organ¬ 
ised and therefore able to arrive at a consensus of 
opinion of their industry on the various problems 
involved. The success of the B.E.S.A., which is 
not a profit-making concern, is in large measure 
due to its recognition from the outset of the com¬ 
munity of interest between producer and user. 
Its committees are representative of all interests 
concerned. 

In Great Britain dimensional standardisation has 
not been carried so far as on the Continent, whore 
apparently only of reoent years have the economic 
benefits of establishing standards of comparison for 
tenders been appreciated. On the other hand, one 
must not forget that interchangeability coupled 
with drastic simplification has contributed very 
largely to the success of the American motor-car 
industry. According to that vast organisation 
known as “General Motors,” a motor car consists 
to the extent of nearly 70 per cent of minor parts. 
In their works these minor parts have been reduced 
from 13,000 to just above 2000. 

What is true of the motor industry must be true 
of other industries, at any rate to a considerable 
extent. In Great Britain, because of our geo¬ 
graphical position, our manufacturers are Very 
diversified and we are probably unable to under¬ 
take an extensive soheme of simplification with any 
possibility of economic success. On the other hand, 
a great deal could be done through closer contact 
No. 3078, Von. 122] 


between the technical and commercial deportment* 
of various firms* It would not do, however* to 
merge individuality in too much standardisation. 
In fact, while experience shows that industrial 
standards arrived at nationally, which provide an 
equitable basis of comparison, be it for quality, 
performance, or tests, are invaluable aids toeoonomio 
production and tend to simplify commercial trans¬ 
actions, there is no doubt that too much simplifica¬ 
tion and standardisation of particular articles has 
the danger of leading to sterilisation. 


Medieval Indian Mathematics. 

Archaeological Survey of India . New Imperial 
Series. Vol. 43, Parts 1 and 2 : The Bakhshali 
Manuscript; a Study in Mediaeval Mathematics. 
By G. R. Kaye. Pp. iv + 156 + 48 plates. (Cal¬ 
cutta : Government of India Central Publication 
Branch, 1927.) 28 rupees ; 43s. fid. 

HE Bakhshali MS. is a valuable and interest¬ 
ing document in the history of mathematics. 
The work of editing it must have been extremely 
difficult and laborious, and the editor is to be 
heartily congratulated on the result, which really 
leaves nothing to be desired in the shape of aids 
to the study and appreciation of the contents of 
the MS. 

Mr. Kaye is a recognised authority on the history 
of Indian mathematics, and the work could not 
have been in better hands. Part 3 still remains to 
be published, but Parts 1 and 2 now before us make 
a handsome volume of large quarto size containing, 
besides five plates reproducing the original text in 
facsimile, a transliteration of the whole covering 
52 pages, illustrations of the script of this and other 
MSS. for the purpose of comparison, and a very 
comprehensive introduction of 99 pages, giving a 
conspectus of the work with all necessary elucida¬ 
tions, historical and otherwise, save for a more 
detailed discussion of the language and script which 
is reserved for Part 3. Chapter i. gives the story 
of the finding of the MS., Chapter ii. a description 
of the material used (birch-bark) and of the present 
condition of the MS., Chapter iii. the order of the 
leaves; Chapter iv. describes the contents generally 
and classifies the problems in groups, Chapter v. 
is on the exposition and method, and Chapter yi. 
contains a complete and detailed analysis of the 
contents of each group of problems. Chapter vii. 
deals with the measures used in the MS., Chapter 
viii. with the sources, and Chapter ix. with the age 
of the MS. and the date of the work. For the his¬ 
torian of mathematics unacquainted with Sanskrit 
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And its dialects the essential chapters are iv., v., 
Vi, vfii., ix, 

The MS. was found in a field at Bakhshfili, near 
Martian, on the north-west frontier of India. The 
place was near a well, with no trace of any building 
near it, So fragile was the MS. that the finder 
destroyed part of it in taking it up. The material 
is birch-bark; about seventy leaves are left, 
though some of them are mere scraps. A few are 
stuck together, though it might be possible to 
separate them. The MS. was first given to the 
late Dr. E. S. Hoemle, then head of the Calcutta 
Madrasa, to be deciphered and published. Dr. 
Hoemle wrote a description of it, which was pub¬ 
lished in the Indian Antiquary in 1883 ; this he 
followed up by a fuller account, including a transla¬ 
tion of a few leaves, which appeared in the same 
journal in 1888. Dr. Hoemle also analysed a con¬ 
siderable part of the text, but, being prevented 
from carrying out his intention of publishing a 
complete edition, he handed over most of the 
material'to the present editor, who at his request 
undertook to carry on the work. The MS. was 
presented by Dr. Hoemle to the Bodleian Library 
in 1902. 

Dr. Hoernle thought that the MS, could not be 
later than the tenth century, but that it was a copy 
of an original treatise which might go back so far as 
the third or fourth century. Mr. Kaye has given 
good reasons for questioning the latter view and 
for believing that the date of the MS. is probably 
about'the twelfth century (the century of Bhaskara, 
bom 1114, and Omar Khayy4m). The treatise is 
unquestionably Indian, but shows traces of western 
influence. Among the important things for the 
historian of mathematics are the following : 

1. The arithmetical notation is on the place- 
value system, and there is no sound evidence of the 
employment of such a system earlier than the tenth 
century in the case of inscriptions, the eleventh in 

* the case of coins, and the twelfth in MSS. 

2. The early Indians (after Aryabhata and 
Var&hamihira, fifth and sixth centuries) used the 
western sexagesimal notation for astronomical pur¬ 
poses, but not in purely arithmetical calculations. 
The Muslim mathematicians, on the other hand, 
did employ this notation to express ordinary 
fractional quantities. Now in the Bakhshfili MS. 
there is an example of the transformation of an 
ordinary fraction into its equivalent in sexagesimal 

fractions, namely, ^“0+8* + 16 u -f*33 ttl + 6 lv ^. 

3. Our MS, commonly employs a method for 
dbtahiing approximations to square roots which 
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is not Indian. This method gives for <i v the first 
* approximation to the surd J(A 2 + b), the expres¬ 
sion A + (b/2A), and our treatise regularly uses this 
rule (a) for finding a t , and (6) for deducing from a x 
a second approximation, a 2 . The rule is Greek, for 
Heron gives its equivalent, and there is n& doubt 
that it was used by Archimedes and others much 
earlier. Oh the other hand, the rule does not 
appear in any Indian work before the sixteenth 
century. The appearance, therefore, of the method 
in our MS. is probably due to direct western, and 
possibly Muslim, influence. 

4. Two mathematical symbols are employed. 
One is a sign for the unknown quantity which is ■, 
the same symbol as is used for zero. The other is 
a sign for ‘ minus/ which is, strangely enough, like 
our sign for + , but is placed after the number 
affected instead of before it. The origin of the 
latter sign has not been explained ; it would be 
rash to identify it with A, DiophantuB’ sign for 
‘ minus/ 

The typeB of problem solved in the MS. may be 
classified thus : 

1. Systems of linear equations of the type 

x x + x a + :r 3 =a a , . . . x n + =a n (n odd), 

and other systems of the same type as those of the 
famous “ Epanthem ” of Thymaridas the Pytha¬ 
gorean. The regula falsi is one of the methods of 
solution. 

2. Two linear equations between three unknowns 
are solved in positive integers. This problem, 
which appears to have originated in China so early 
as the sixth century, is not elsewhere on record in 
India before Mahavira (ninth century). It was 
popular in Europe in early medieval times, and 
later became known as the regula virginum or 
regula potatorum. 

3. There are cases of indeterminate equations 
of the second degree, one being of Diophantine type, 
solved as in Diophantus, and another being 
xy-ax-by-c= 0. 

4. Motion-problems about persons moving at 
different speeds and meeting or passing one 
another. 

5. Quadratic equations and approximations to 
square roots. 

6. Series, especially arithmetical progressions, 
including the determination of the number of terms 
when the first term, the common difference, and 
the sum of the terms are given. 

7. Problems of earning and spending, profit and 

loss. :■ 

■* 8. Miscellaneous problems, generally solved by 
the rule of three. T. L. H. 




Preston's 4 Light’ 

The Theory of Light. By the late Dr. Thomas 
Preston. Fifth edition; edited by Prof. Alfred 
W. Porter. Pp. xxiv + 643. (London: Macmillan 
and Co., Ltd., 1928.) 25#. net. 

N the course of time every scientific book is 
overtaken by one of two fates ; it lapses 
into oblivion or it is canonised as a classic. In 
the latter case there is always a temptation to 
extend its working life by the issue of revised 
and modernised editions. There is, of course, no 
objection to this so long as the author himself is 
able to undertake it, but after his death it becomes 
increasingly difficult to fuse the additions with 
the original into a homogeneous whole. The new 
1 Prestoh * is the fifth edition and Prof. Porter the 
third editor, so that it would not have been 
surprising, in view of the development of the 
subject since 1890, if the * joins * had shown here 
and there. As a matter of fact they are less evident 
than in the previous edition, in spite of the extensive 
modifications for which the present editor is 
responsible. He has wisely removed, for example, 
&U direct indications of interpolated matter such 
as were rather unnecessarily given by his pre¬ 
decessors. The new diagrams are more easily 
recognisable, since they are all black on white 
ground, whilst Preston’s are nearly all white on 
black ground. In order jmrtly to compensate for 
the considerable additions he has made, Prof. 
Porter has removed some matter, mainly mathe¬ 
matical, which will certainly never be missed by 
the majority of readers. 

The new matter falls mainly under the head of 
physical optics, but some additions are made in 
geometrical optics also, notably in connexion with 
thick lenses and the theory of aberrations. This 
is all to the good, since the original version was 
decidedly weak in these directions, but the treat¬ 
ment is still rather brief in comparison with that 
accorded to other sections of the subject. Another 
topic which quite justifiably claims more space 
than formerly, is that of resolving power of optical 
instruments. In order to avoid the common 
confusion between this quantity and a totally 
different one, the so-called f resolving power * 
of spectroscopes and interferometers, the term 
‘chromatic resolving power ’ is introduced to 
designate the latter. This is an innovation which 
should be welcomed and adopted by all teachers 
and students of the subject, particularly as Prof. 
Porter handles these matters in lucid and masterly 
fashion. 
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with the view of distinguishing more definitely 
than is usual between the Fresnel and Fraunhofer 
types of fringes. Some important additions have 
been made to the theory of the diffraction grating, 
the discussion of the intensity distribution being 
especially valuable in view of the misconceptions 
which are prevalent amongst students—and some 
others. The newer interferometers (Fabry-Perot, 
Lummer-Gehrcke and echelon) are adequately 
treated from the purely theoretical point of view, 
but it would have been very instructive to bring 
out more clearly the relationships between them and 
to contrast their properties in some detail. The 
determination of stellar diameters by MiohelBon's 
interferometer method is naturally the subject of 
an additional section, and the theory is presented 
in a very neat and concise form. An account is 
also given of Michelson’s very recent measurements 
of the velocity of light. 

Of the remaining changes, the most important 
is an expansion of the treatment, previously very 
brief, of the electromagnetic theory, so as to 
include the phenomena of reflection, refraction, 
dispersion, and propagation in crystalline media. 
The necessary space for this is appropriately 
secured by judicious abbreviation of the elastic 
solid theory. A minor reform, but one which will 
be a great boon to the assiduous reader, is that 
index references are now to pages instead of to 
sections as formerly, but the latter system is still 
retained in the text. 

There are a few trivial misprints, and in several 
cases references to other sections are erroneous on 
account of their having been renumbered. The 
production is entirely admirable, and it is beyond 
question that the value of the book has been very 
considerably increased. So has the price, but by 
present standards it is by no means excessive. 


Experimental Zoology. 

Experimental Embryology. By Prof. T. H, Morgan. 
Pp. xi + 766. (New York ; Columbia University 
Press ; London : Oxford University Press, 1927.) 
37#, 6 d. net. 

NTIL quite recently, experimental methods 
in zoology were restricted to comparatively 
isolated fields of research and there seemed little 
prospect of their application to problems of general 
interest. For half a century the concepts of phylo¬ 
genetic morphology not only maintained their own 
intrinsic interest but also were the Bourse of 
peculiarly sound and fruitful work. To-d^y. how* 
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The section on diffraction has been largely nowt 
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ever, the situation is more uncertain. There seems 
to be a tendency to regard morphology as a science 
the days of which are over, and to regard experi¬ 
ment as a more vigorous and hopeful source of 
zoological discovery. Almost at the opening of his 
career, a zoologist is faced with alternative points 
of view; Is it more fruitful to look upon organisms 
as a series of evolutionary and morphological units, 
or as dynamic systems the changes of which are 
themselves clues to their origin and behaviour ? 

Those who have felt the inspiration of the older 
methods may, perhaps, rightly discount the en¬ 
thusiasm of recent years for new conceptions and 
for new technique. The phylogenetic point of view 
has, in the past, established a series facts un¬ 
paralleled in the history of science, and these facts 
must inevitably lie at the foundation of all our 
knowledge. That morphology should cease to 
demand exclusive attention is, nevertheless, a 
natural stage in the evolution of knowledge, and 
the claims of experimental zoology to-day are 
neither more nor less than those which have arisen 
in the history of all exaot scienoes. We cannot go 
on building foundations for ever ; sooner or later 
it is profitable to erect more ambitious structures. 
Basing a study of function upon a knowledge of its 
form, experimental zoology claims to give a deeper 
insight into the structure and behaviour of a living 
organism. 

It is a striking tribute to the success of its early 
labours that the new point of view should stand its 
trial so soon before the established advocates of 
morphology, who rightly will not temper justice 
with mistaken sentiment. There can be little 
doubt that in the not far distant future, both 
morphology and experimental zoology will find 
their common level wherever zoology is being 
taught^ The day will come when morphologist and 
experimenter will realise that their goal is the same 
although their lines of approach appear, at first, to 
diverge. For the moment, it is more profitable to 
seek for common ground of understanding than 
to provoke unreal, if not unfriendly, criticism. 

To those who love experiment, and to those who 
Seek to help by understanding a novel point of view, 
Prof. Morgan's book is of more Ilian usual value. 
For the first time, an analysis of the living embryo 
has heOn made by one who is not only perhaps the 
greatest of living geneticists but is also a pioneer 
of expe r im en tal zoology. The value of the book 
nc^ only hes in a rich accumulation of facts but also 
in the point from which these facts are viewed, 
the living embryo is neither a series of microscopic 
eeations nor iB it an amorphous mass inside a test- 


tube. Throughout the pages of this book there is 
a delightful absence of teohnioal conceit, and a 
commendable lack of wearisome morphology. For 
this reason the book will be read with pleasure and 
delight by those whose views are widely different* 
Relevant facts are not excluded because they are 
old, but with critical ability of a high order the 
author welds together data from ever-widening 
fields of research. 

Few specialists will read Prof. Morgan’s work 
without finding points for criticism. Some will 
real! with surprise the chapter devoted to the 
mechanism of organ formation. Others will find it 
difficult to afford support to the view that u there 
is nothing in the changes in shape of the different 
parts of the embryo that is beyond the range of 
explanation of ordinary physical and chemical 
processes. If by means of surface tension and of 
swelling we can account for so many of the initial 
steps in organ formation, it seems not unreasonable 
to expect that a fuller knowledge of other changes 
may furnish equally simple solutions.” 

These remarkable statements seem to be based 
on a very doubtful analogy between a living 
gastrula and certain very simple colloidal systems. 
Analogies of this type, though interesting in them¬ 
selves, are liable to be dangerous and deceptive 
guides. No simple explanation of biological 
phenomena is likely to be true, nor should it be 
entertained unless capable of experimental proof. 
One feels that, at times, Prof. Morgan's enthusiasm 
for new methods leads him further than is generally 
regarded as safe. To labour such criticisms would 
be unfortunate. To run too fast is better than not 
to run at all, and when the pace is set by a man of 
outstanding ability, it is for us to follow if we can. 

To Prof. Morgan the value and significance of 
experiment has long been obvious, and his book will 
do muob to establish and consolidate a growing 
scionoe. It is the first attempt to raise, on the 
foundations of morphology, an edifice not unworthy 
of the past. J. G. 

Cotton and Spinning. 

Studios of Quality in Cotton. By Dr. W. Lawrence 
' Balls. Pp. xxvii + 370 +18 plates. (London: 

Macmillan and Co., Ltd., 1928.) 20s. net. 

T would not be correct to describe this book 
either as a text-book or a research report; 
nor yet even a philosophical discourse: for it is 
something of ell three, and, withal, undoubtedly 
the most interesting and stimulating that has been 
written round the subject of cotton. As the author 

B 1 
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puts it in the introduction, the object of the work 
described herein is to bring the “ Spindle to the 
Hoe ”; by which is meant the reconciliation, by 
scientific treatment, of the aims of the grower with 
the requirements of the spinner. 

Discussion therefore centres round the relation¬ 
ship between hair‘properties and yam properties, 
the elucidation of which, though seemingly simple, 
has been found to be so bound up with the ramifica¬ 
tions of spinning technique that even now it defies 
completion. Dr. Balls, however, has made a great 
step in this direction, and the work that he an<f his 
assistants of the Fine Cotton Spinners’ Research 
Laboratories have done during the last ten years 
has surely blazed the trail for further and more 
conclusive work to follow. 

As has been stated above, although this book 
describes the results of research and discusses them 
at length, it is not a collection of research papers, 
and for that reason will not altogether satisfy other 
workers in the same field. The mode of presenta¬ 
tion has naturally made it impossible to go into 
detail on many points, and consequently one is 
always wishing to ask the author questions. Thus, 
for example, one would very much like to know 
more about the evidence which has led the author 
to postulate the existence of the 1 drafting wave ’ : 
and one of the most interesting parts of the book, 
which deals with the strength gradient of cotton 
yams, gives only enough information to whet the 
appetite. However, we ought perhaps to regard 
ourselves as fortunate to have anything at all, 
since it is rarely that the results of research carried 
out by private organisations are made available 
to the general public in any form. In this con¬ 
nexion it iH interesting to read the chapter in the 
appendix on the ‘ k Researcher’s Code,” in which 
Dr. Balls sets forth his own views of the subject. 

It must not be thought that the book is monoton¬ 
ous in either its matter or its presentation, for not 
only has it been necessary in the course of work to 
branch off on innumerable sidelines in order to 
establish the reasons for unexpected results, but 
also the author has a very happy, and sometimes 
pungent, way of putting forward his views and 
conclusions, as will be seen on p. Ill, where the 
action of the carding engine is under discussion. 
He says : “A typical figure which has been quoted 
to me is that more than a million teeth of the 
cylinder wire pass over each grain of cotton de¬ 
livered to the card. Putting this in a different 
way, we find that any one hair is carded by ten 
thousand separate wire points; as we have seen 
that an ordinary hair is about two thousand calibres 
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long, it willi>e struck five times in every calibre of 
its length. But this is incredible ; it takes two to 
make a fight, and we may reasonably suspect that 
the hair dodges that fight.” 

Altogether there is not a dull page in the book, 
and it is safe to predict that it will be one of those 
most referred to by other students of cotton for 
many years to come. W. E. Morton. 

An Encyclopaedia of Agriculture. 

HandbucJi der Laiidmrtechaft. Herausgegeben von 
Ft. Aereboe, J. Hansen und Th. Roemer. Fiinf 
Bknde, Band 1, Lieferung 3. Pp. 128. Band 
2, Lieferung 4. Pp. 129-250. Band 4, Liefe¬ 
rung 5/ Pp. 128. Band 5, Lieferung 6. Pp. 
128. Band 2, Lieferung 7. Pp. 257*384. (Ber¬ 
lin : Paul Parey, 1928.) 5*80 gold marks each 
Part. 

HE further instalment is now to hand of the 
largo “ Handbuch der Landwirtechaft ” being 
issued under the editorship of Drs. Aereboe, Hansen, 
and Roemer. The new issues are on the same lines 
as the others; the * Handbuch * retains its char¬ 
acter of being a collection of monographs on 
different phases of agriculture, and, as before, the 
references are in general few, but they are to 
standard works where the reader would be able 
to obtain full and authoritative information. 

One of the longest sections is by Prof. K. Ritter 
of Berlin, on the history of agriculture, which prac¬ 
tically fills the first part of the first section. This 
is a remarkable piece of work, comprising, in 120 
pages, a summary of the history of agriculture in 
every important country of the world from the 
earliest times to the present day, and by the device 
of using two sizes of type the editors have sepa¬ 
rated the general paragraphs from those concerned 
with the details. The author points out that the 
earliest agriculture was simply concerned with.the 
gathering of wild products: then about 4000 B.0- 
the sowing of seed was practised, the seed being 
either pressed in by hand or worked in with a stick. 
It is not known how or when the plough originated, 
but the yoke seems to have been first used 
Mesopotamia. From very early times oxen wore 
hired to cultivators having none of their own. 

The seed drill is a comparatively modem imple¬ 
ment, but it is foreshadowed in the ancient Meso¬ 
potamian device of sowing seed behind theplough 
by means of a seed funnel. By about 
iron plough-shares had come in, and the large clods- 
of earth left by the plough worn broken up either 
: by means of a mallet or by a primitive 




OctOBEE 27, 1&28] NATURE 643 


these methods persisted in Europe throughout 
medieval times, and indeed they are illustrated in 
the fourteenth-century Louterell Psalter, The rate 
of seeding strikes us as thin, being only about 
30-56 litres per hectare, or J to £ bushel per acre. 

The simultaneous development of agriculture in 
Egypt is also described at length. A full account 
is given of Roman agriculture and the influenoe 
exerted thereon by Carthage, the home of numerous 
agricultural developments, particularly of threshing 
devices. It was from that source that the flail is 
said to have come, also the roller for separating 
the grain from the ear; the full story of the in¬ 
debtedness of Roman agriculture to Carthage still 
remains, however, to be written. 

There is also an interesting discussion of the 
influence of English colonisation on the agricultural 
output of the world, giving the point of view of 
an intelligent onlooker who is sincerely trying to be 
unbiased. Post-War developments are dealt with at 
some length, including a discussion of the effects of 
the great fall in agricultural values which led to such 
disastrous consequences in England and elsewhere. 

In the next instalment Dr. Mtlnzinger completes 
his account of agricultural meteorology, and Dr. 
Rothe of Konigsberg deals with the control of water 
supply to the soil by cultivation, irrigation, and 
other means. In this section also he deals with 
moor culture, an important part of which consists 
in the regulation of the water supply and the 
removal of excess of water by drainage. 

Dr. Roemer of Halle discusses cultivation, giving 
an interesting account of the scientific principles 
on which it is based, so far as they are at present 
known, and then going on to describe the various 
cultivation implements now in use. Great ad¬ 
vances remain to be made, both in scientific and 
practical directions. This is followed by an account 
of seeds and germination by Dr. Pieper of Dresden, 
after which Dr. M. v. Wrangell of Hohenheim gives 
a-full account of plant nutrition, in which much 
recent work is summarised. 

The remaining two sections to hand are from the 
fourth 4nd fifth volumes dealing with problems of 
animal husbandry. Dr. Hieronymi of Kdnigsberg 
deals with the anatomy and physiology of farm 
animals, and Dr. von Falok of Berlin with the more 
practical aspects so far as the horse is ooncemed, 
while Dr, Hansen deals with cattle. 

These sections maintain the general character 
and standard of those formerly noticed, and they 
strengthen the impftsaion that the complete 
volumes will be a valuable addition to modem 
agricultural literature. 


Our Bookshelf. 

Ceramics: Clay Technology. By Prof, Hewitt 
Wilson. Pp. xiv+296. (New York : McGraw- 
Hill Book Co., Inc.; London: McGraw-Hill Pub¬ 
lishing Co., Ltd., 1927.) 20s. net. ^ 

Ceramics occupies a wide field, and in the United 
States it covers a wider range than in most other 
countries. Until near the end of the nineteenth 
century, notwithstanding the improvements intro¬ 
duced by such men as Wedgwood, Brongniart,Seger, 
and others, much of the work done on most factories 
continued to be carried out largely by ‘ rule of 
thumb * methods. During the present century, 
systematic research has been brought to bear on 
the chemical and physical factors on which the 
ualities of manufactured products must mainly 
epend ; and in the volume under review the 
author aims at giving a comprehensive survey of 
the important results of the modern activities 
alluded to. 

The first chapter deals with definitions, and with 
the classification and description of ceramic pro¬ 
ducts, including pottery and porcelain, glass, 
enamelled metals, abrasives, cements, refractories, 
etc. Then follow three chapters treating of the 
formation of clays, their characteristics (chemical, 
physical, and mineralogical), with short notices of 
other raw materials. In the fifth ch apter the drying 
of clay wares is considered at some length, and 
Chapter vi. is similarly devoted to a discussion of 
heating effects. 

The final chapter (vii.), under the heading 
“Melting, Fusion, and Crystallisation of Silicates,” 
gives a general account of the thermal phenomena 
associated with silicate melts, including a concise 
statement of modem discoveries regarding eutectic 
action, temperature concentration systems, with 
the application of the phase rule to silicate mixtures, 
etc. Conventional diagrams are used freely to illus¬ 
trate this as well as other parts of the book. Some 
portions of this last chapter are likely to prove 
difficult reading to many, but those who have had 
a good grounding in modern scientific methods will 
find it both interesting and helpful. 

Some valuable research work bearing on the 
drying of clay wares, by English investigators, in 
1927, was unluckily not published in time to find 
mention in the present volume. A few misprints 
have been noticed, and exception might be taken 
to one or two statements worded with less than the 
usual care, but the book as a whole provides a 
sound and reliable exposition of the subjects dealt 
with. 

Practical Hints to Scientific Travellers . Edited by 
Prof. H. A. Brouwer. Vol. 6, Pp. v +173 +14 
plates. (The Hague : Martinus Nijhoff, 1927.) 

6 guilders ; 8 s. fid. 

Authors of five nationalities have contributed to 
the volume now before us, the fifth of its series; 
of the four articles which it contains, three are in 
English* hut for the first time one is published in 
German. 
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Two Swiss geologists, H. Adrian and H. Hinter- 
mann, deal with travel in Ecuador, from experience 
gained on reconnaissance trips in 1924 and 1925. 
Although they state that their visits were com¬ 
paratively short, they appear to have gained a 
good general knowledge of the country, its customs, 
and means of transport. N. H. van Doorninok 
and H. J. Schuiling, mining geologists connected 
with the Union Minidro du Haut Katanga, deal 
with the Eastern Congo in a useful article which 
supplements that on East Africa, by P. A. Wagner 
and T. G. Trevor, included in the first volume of 
the series. 

In the introductory section of his article (in 
German) on northern Manchuria and the Amur 
and Maritime Provinces of the Russian Far East, 
E. E. Ahnert has condensed a large amount of 
detailed information concerning the physical con¬ 
ditions of the region, and illustrates this account 
by several sketch-maps. Both this information 
and his review of the progress of the topographical 
and geological survey of the region should be useful, 
since much of the literature is in Russian, as shown 
by his bibliography. Equally detailed is his 
information concerning suitable equipment, con¬ 
venient centres for exploratory work, prices, etc. 
The last article, in which J. B. Sorivenor deals with 
some aspects of travelling in the Malay Peninsula, 
is shorter and less detailed than the others. 

Handbuch der Pflanzenanatomie. Herausgegeben 
von Prof. K. Linsbauer. Abteilung 1, Teil 2 : 
Histologie . Lieferung 22, Band 5 : Die pflanz- 
lichen Trennungsgewebe . Von Dr. H. Pfeiffer. 
Pp. viii + 236. (Berlin: Gebriider Bomtraeger, 
1928.) 16 gold marks. 

The separation of plant parts from the parent 
organs has been much studied in more or less 
isolated examples, but for the first time the very 
scattered results have been fully classified and 
considered as aspects of one subject in the above 
work. The classification of abscission tissues is 
under three main headings: the separation of 
withering or dead organs (including the fall of 
leaves in autumn, of flower-parts after pollination, 
and of axial organs), the severing of living parts 
whioh continue to function after becoming distinct 
from the parent (including processes involved in 
vegetative multiplication and sexual reproduction), 
and the pathological production of tissues causing 
the separation of plant-parts. A summary of the 
general descriptive anatomy of abscission tissues 
follows their detailed classification. 

In an attempt to define the oauses underlying 
the formation of tissues leading to the separation 
of plant-parts, the author emphasises the absence 
of general theories and confesses that though 

E artial explanations, especially of an ecological or 
iological (and, it appears, partly of a teleologioal) 
nature, have been suggested, no unifying working 
hypothesis has yet been obtained. The need for 
further research in different branches of the subject 
is often indicated. The work is illustrated with 
36 text-figures, and is provided with a list of cited 
literature, occupying 19 pages, and with indexes. 
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Photography , Us Principles and Practice : a Manual 
of the Theory and Practice of Photography designed 
for use in Colleges, Technical Institutions, and by 
the Advanced Student of the Science . By C. B. 
Neblette. Pp. xviii+644. (London: Chapman 
and Hall, Ltd., 1927.) 30s. net. 

It is a considerable time since a text-book of photo¬ 
graphy was available for oollege students of the 
subject, and during that time a large amount of 
investigation has been carried out, and many 
interesting and important results obtained. This 
volume is notable as being the first, at least in the 
English language, to incorporate these results and 
present them in a connected manner. 

We believe that the author has had considerable 
expeijence as a teacher of photography, and being 
well qualified for the task, he has produced a very 
praiseworthy work. Being the first edition, and 
practically a pioneer with regard to the more 
modem developments, one must not expect that 
freedom from errors, chiefly typographical, that 
may very properly be looked for in a subsequent 
edition. Although it is a large book, of course 
every item has to be summarised, and there is 
much scope for variety of opinion as to how the 
available space shall be divided among the many 
sections of the subject. We take one example only. 
The author says that “ wet collodion is still un¬ 
surpassed for line work,” but he does not treat of 
this process, which is important, for theoretical as 
well as practical purposes, except in a cursory 
manner in the general historical introduction. 
However, we welcome this useful addition to photo¬ 
graphic literature. 

Vertebrate Embryology : a Text-book for Colleges and 
Universities. By Prof. Waldo Shumway. Pp. 
viii + 314. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1927.) 
18*. 6d. net. 

An excellent introduction to the comparative study 
of embryology, dealing mainly with Amphioxus, the 
frog, the chick, the pig, and man, with a concise but 
illuminating discussion of the embryological aspects 
of genetics, and useful technical instructions for 
making and staining serial sections of embryos. 
The fact that the book is illustrated by Miss 
Katharine Hill (Mrs. Paul) confers upon it its out¬ 
standing distinction. The figures are so clear and 
diagrammatic as to be self-explanatory. 

Notes on some Birds of Dar es Salaam . By Cecily 
J. Ruggles-Brise. Pp. xviii + 96 + 20 plates. 
(Norwich and London : Jarrold and Sons, Ltd., 
n.d.) 4*. 6d. net. 

Miss Ruggles-Brise in this little book gives 
quite an interesting account of many of the com¬ 
mon birds of the provinces about which she writes. 
It is true that we shall be disappointed if we ex¬ 
pect to obtain any new information or any matter 
of scientific interest; but visitors to this part of 
Africa will find the book will help them to name 
some of the birds they see. The pen sketches of 
the birds are rather crude, but the few photo¬ 
gravures are quite charming. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice ts taken 
of anonymous communications . ] 

Action of Light on Celluloid stained with 
Malachite Green. 

It has been shown by Pettit (Astrophys. J vol. 64, 
p, 43 ; 1927) that green celluloid on prolonged ex¬ 
posure to the sun turns dark, and transmits only 
deep red and infra-red rays. Ho states that “ the 
transmission curve for this solarised green celluloid 
is practically identical with that of ordinary green 
celluloid in the infra-red from XO-7 to 2*0 n, the trans¬ 
mission bands in the green X0-50 m and ultra-violet 
X0*36 p being completely suppressed. This solarised 
celluloid forms the only screen to the writer’s know¬ 
ledge which has a sharp cut off at 0-7 fx, transmits no 
radiation from this point to XO-23 m and transmits the 
infra-red beyond X0*7 /* with an efficiency of 80 to 90 
per cent.*’ 

My interest was aroused by this observation 
primarily because I wished to make use of such a 
screen, but I have been led on from this to investigate 
the action of sunlight on green celluloid more closely. 

Mr. Pettit most kindly sent me a specimen of the 
green celluloid which he uses, and also a finished filter 
made up of three superposed layers of the solarised 
material. I was able to obtain a similar green 
celluloid of rather paler tint in England, which 
showed the same reaction towards sunlight, and on 
inquiry of the makers they informed me that the 
colouring matter was the aniline dye called malachite 
green. 

It was found that the green celluloid, after darken¬ 
ing to a certain extent without much obvious change 
of tint, turns bluish, then plum-coloured, and then 
deep red. The red colour becomes lighter, and 
finally fades away, leaving the celluloid almost 
colourless. The intermittent character of sunshine 
in England makes it difficult to give any definite 
statement as to how long these changes take to run 
their course, but probably the equivalent of a month’s 
continuous sunshine is required with the celluloid 
I used. Naturally, the changes are slower the greater 
the amount of colouring matter initially present, for 
the outer layers must tend to screen off the effective 
radiation from the inner ones. For the same reason 
it is advisable to expose each side alternately. 

Now what view is to be taken of these changes ? 
It appears that the green colouring matter initially 
present is gradually converted by the action of light 
into a substance transmitting red only. During the 
intermediate stages these colouring matters are 
present together, and their combined action absorbs 
all visible light except the extreme red, which is 
transmitted by both. Eventually all the malachite 
green is converted into the red substance, which trans¬ 
mits much more red light than the former, but is 
opaque to the rest of the spectrum. 

The diagrams of absorption spectra given (Fig. 1) 
illustrate this change. They are from visual measure¬ 
ments of the limits of transmission made with a 
small diffraction spectroscope with micrometer. The 
position of the limits is not of course so definite as 
here diogramatically indicated, and the positions 
depend to some extent on the density of colour in 
the celluloid used. The transmission regions are 
indioated in black: A is the transmission of the 
celluloid alone as purchased, B of the red celluloid 
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obtained by prolonged exposure, C of the intermediate 
stage, when both the varieties are present, and the 
transmission is only of the deep red portion which 
can pass both. 

Evidently we could obtain the same effect by com¬ 
bining a red or orange commercial gelatine film filter 
with the untreated green celluloid, which might bo 
cemented to it. Probably this is the readiest method 
of making up an infra-red filter, though I have not 
investigated its efficiency beyond the limit of ordinary 
panchromatic plates. It is true that in this case we 
give up the advantage of using a single filter, which 
may be secured by using the Bolarised celluloid. (A 
mixture of \maltered malachite green and a ready 
made orange dye in celluloid or gelatine would 
probably secure the same result.) 

I have found that the same change from green to 
red may be quiokly produced without sunlight by 
heating the green celluloid on an electric hot plate. 
A rather high temperature is required, and care is 
necessary to avoid raising it too high, which blisters 
the surface. 

The reddened celluloid may be dissolved in amyl 
acetate to form a red solution. 

The experiments described so far were made with 
commercial green celluloid. But they raise various 
questions of interest the answers to which could 
perhaps be found in technical literature, but which 
I have investigated de novo with home-made prepara- 
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tions. In the first place, crystals of malachite green 
were dissolved in celluloid varnish (celluloid in amyl 
acetate), and the varnish thus coloured was poured 
out on glass plates and allowed to dry. Coloured 
films so prepared were exposed to the sun, and were 
found to go through the same sequence of colour 
changes as the commercial green celluloid. I sus¬ 
pected that the home-made films were somewhat 
more quickly darkened than the commercial celluloid, 
but strictly comparative tests with the same initial 
density of colour have not been made. 

Next, a (dear gelatine film was prepared from an 
ordinary photographic plate, which was fixed, washed, 
and dried. This was stained with an aqueous solu¬ 
tion of malachite green, dried, and exposed to the 
sun. Although its initial appearance was very 
similar to that of the celluloid film stained with the 
same sample oi dye, the behaviour untier exposure 
was strikingly different. For whereas the celluloid 
film becomes darker, the gelatine film becomes 
lighter on exposure. There is no reddening of the 
gelatine film, which fades in the ordinary way. The 
green oolour becomes paler, but the film remains 
green so long as any colour survives. 

Films prepared by simply flowing an aqueous 
solution of the dye on glass behave in the same way 
as the gelatine film, the oolour progressively fading 
away without change. 

These various experiments seem to prove very 
definitely that the production of the red substance 
in green oelluloid is due to a specific action of the 
celluloid, whioh latter acts not merely as a medium 
to hold the dye, but as a chemical reagent. Celluloid 
.contains nitrocellulose and camphor. It appears 
that the former constituent is alone necessary for 
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producing the red substance. An old sample of 
nitrated cotton was dissolved in alcohol-ether, and a 
few crystals of malachite green added. Glass plates 
wero coated with this mixture; and went red on 
heating or on exposure to* an iron arc. For lack of 
sunshine 1 have not been able to 
oarry the change to the red stage 
with this agent, but the initial 
darkening has been observed in dif¬ 
fuse daylight. On the other hand, 
nothing analogous can be observed 
with camphor. Ravleigh. 

Terling Place, 

Chelmsford, Oct. 17. 


Long Wave Radio Reception and 
Atmospheric Ozone. 

Fok some time paHt, efforts have 
been continuously made to find out 
the relation between the sipial 
strength of distant radio stations 
and magnetic and meteorological 
elements of the earth. The results 
obtained by Austin and Pickard 
have shown that there is some con¬ 
nexion between radio reception and 
solar phenomena, such as those duo 
to the spots on the sun. The method 
adopted has boon purely statistical, 
due to the very nature of the cir¬ 
cumstances. Clayton, in his letter 
in Nature of July 30, 1027, p. 153, 

C oin ted out the possible existence of a relation 
etween solar radiation, sunspots, and the amount of 
ozono present in the air, hr determined in northern 
latitudes by Dr. Dobson and his associates. 

A comparison between radio reception and t he ozone 
content naturally suggests itself in view of the ionising 


of received radio signals afford some information 
thereon. 

Since March 1926, measurements of the received 
field of Madras (Fort) Radio on 75 kc./sec, have been 
made on a special test transmission of a long dash at 




properties of the gas. This wtould b© specially marked 
at sunrise and sunset, when very considerable changes 
in ionisation take place followed by changes in in¬ 
tensity and polarisation of radio waves. Unfortu¬ 
nately, there are at present no means of measuring 
the dogreo of ionisation of atmospheric ozone and its 
hourly changos. Perhaps field strength measurement 
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0800 I.S.T. at the Radio Laboratory of the Indian 
Institute of Science, Bangalore, with apparatus closely 
following the description given by Hollingworth 
(J.I.E.E., vol. 61, p. 501). Dr. Dobson very kindly 
supplied the revised mean daily ozone values for north¬ 
western Europe for the periods July-September 1926 
and March-October 1927. The 
period common to both measure¬ 
ments is the six months March- 
August 1927. 

The curves a and b in Fig. 1 
show the weekly averages of ozone 
values and field strength. The 
similarity between them is not pro¬ 
nounced during March and April; 
later on, however, they both decrease 
steadily and at about the same rate. 
The greatest divergence occurs in the 
ninth and tenth weeks, when signal 
strength shoots up to about 150 per 
cent of the average for the whole 
period. To bring out the chief 
similarity by taking away the com¬ 
paratively transient changes, the 
x + 2v + z 

smoothing formula *— has- 

been used giving the curves a and 
b in Fig. 2. These run almost 
parallel to each other after the 
eleventh week, and roughly so be¬ 
tween the second and seventh weeks. 
The reason for the comparatively 
sharp rise and equally sudden fall of 
signal strength during the ninth and 
tenth weeks is not understood. Neglecting the values 
of field strength for these two weeks, the correla¬ 
tion between field intensity and ozone works out 
1*77 ± 0*23, which is very satisfactory considering the 
nature of the phenomena. 

The ouryes show definitely that long wave field 
intensity is proportional to the ozone value of the air 
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even when the averages are taken over such short 
periods as a week. From the ionisation theory of 
radio wave propagation, so far as it is understood, it 
looks as though the reverse should be true with 
ropagfttion of very high frequency waves, say above 
x 10* cycles per second. 

The relation with sunspot activity is not so pro¬ 
nounced though fairly definite. Curve c in Fig. 1 
represents the weekly averages of sunspot numbers 
due to Dr. Wolfer ; in Fig. 2, c refers to the smoothed 
values. With little similarity in details, and with the 
exception of the peak in sunspots corresponding to 
the eighteenth week, the general tendency for a con¬ 
tinuous decrease is evident ; curve c brings this out 
a little better. 

On the other hand, there seems to bo no tangible 
connexion between terrestrial magnetism as given by 
the international numbers for the mean magnetic 
character of day; the curves corresponding to this are 
marked d in Figs. 1 and 2. Support is gradually gather¬ 
ing for the view that a definite relation between sun¬ 
spots and magnetic storms is yet to be found; violent 
variations of one are not always followed by correspond¬ 
ing fluctuations in the other. But the importance in 
connexion with this note lies in the fact that one would 
expect a magnetic storm to be preceded or followed by 
some abnormality in reception. This certainly does 
not seem to bo the case with the Bangalore observa¬ 
tions on Madras, even over longer periods than March- 
August 1927. 

The close correlation between ozone and reception 
on 4 km. wave-length is to some extent remarkable 
in view of the great distance, at least 8000 km., 
separating Bangalore and Madras from the stations 
in north-western Europe where the ozone values have 
been observed. The direct and almost inevitable 
conclusion is that changes in the ozone values partake 
of the nature of a world phenomenon. Further, the 
existence of this gas at a height of about 30 to 
40 km. is of additional interest in view of the fact 
that according to some estimates, long radio waves 
are supposed to penetrate up to about 40 to 
50 km. 

It is worthy of note that an increaso or decrease of 
sunspot activity as indicated by Wolfer’s numbers 
does not seem to be followed always by corresponding 
variations in ozone or field intensity. This, along 
with the absence of any definite relation between 
sunspots and magnetic storms, lends support to the 
explanation offered ; either that the sunspots are not 
all equally active in the emission of charged particles 
or that those emitted by some do not reach the earth’s 
atmosphere. 

The relation, over moderate distances, between 
temperature and long wave propagation is fairly de¬ 
finite. The observations on Madras show some 
measure of agreement with Austin’s conclusion of a 
negative correlation between them. This is not sur¬ 
prising, as the temperature changes both at Madras 
and Bangalore are markedly similar, indicating a 
common cause in the upper regions of the atmosphere. 

Examination of barometric pressure changes have 
given no information of any value. 

A detailed report is to be published at an early 
date. It would, however, be of interest to know if 
other investigators have discovered any relation in 
this connexion. 

I am indebted to the Astronomer Royal and Dr. 
K. R. Ramanathan for the magnetic data and to 
Dr. Dobson for the ozone values. My thanks are due 
to Prof. J. K. Catterson-Smith for permission to send 
this letter. 

K. Sbebnivasan. 

Somerton, Aug. 23. 
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Definition of 4 Area * In Contact Catalysis. 

It is evident that the apparent area of an irregular 
surface will depend on the size of the object used for 
measuring it. This has been clearly, expressed by 
Constable (Nature, Sept. 16, p. 399), the ‘ maximum 1 
area of a surface being defined as that of 4 ‘ the envelope 
of the monatomic film of hydrogen atoms closely 
packed, all in contact with each other and with the 
catalyst, and completely covering it.” This, as an 
arbitrary definition of area, is a useful one, though it is 
questionable whether it has any real physical signifi¬ 
cance, the work of Davisson and Gormer on the 
diffraction of electrons indicating that the packing of 
gas atoms adsorbed on a metal surface follows that of 
the metal atoms in the crystal lattice. 

However, in studying the catalytic properties of ft 
surface for a particular reaction, the area which is of 
most interest is not this arbitrarily defined ‘maximum’ 
area, but is rather that area of the catalyst which can 
be reached by the particular reactants considered. 
For example, in studying the electrolytic deposition of 
hydrogen ions at the surface of a metallic cathode, the 
area to be considered is that, area which is accessible to 
the hydrogen ions and on which they can deposit or be 
adsorbed, and this has been defined (Bowden and 
Rideal, Proc„ Roy. Soc. % A, 120, 80 ; 1928) as the 

1 accessible area ’ for this particular reaction. In this 
case it is limited by the area of the metal which is 
wetted by the electrolyte, and irregularities in the 
metal surface which are too small to bo penetrated by 
molecules of the electrolyte are excluded since these 
portions cannot be available for the reaction. In 
general, since catalytic surfaces are probably hetero¬ 
geneous, the reactants on reaching the surface may 
reboimd, they may he adsorbed or they may react in 
various ways, and in studying the kinetics of the 
system or comparing the catalytic activity of two 
surfaces it is a knowledge of this ‘ accessible area ’ 
which is likely to be of the most interest. 

Last year, during a general study of hydrogen 
deposition, a method was evolved for the measurement 
of the areas of metallic surfaces by the electrolytic 
deposition of hydrogen from solution ( Proc . Iioy. Soc 
A, 120, 59) and was then outlined to Dr. Constable 
in this laboratory. When some months later, in a 
footnote added to a paper (Proc. Roy . Soc., A, 119, 
197 ; 1928), he referred to the possibility of such a 
method being used, it was naturally assumed that he 
referred to this. The assumptions made are of course 
fully discussed in the original paper, and it may 
be seen that there iH considerable experimental 
evidence for them. It has been stated (Constable, 
Nature, Sept. 15, p. 399) that in this method the 
hydrogen covers only a small fraction of the surface; 
but it should again be pointed out that the quantity 
measured is the amount of hydrogen added to the 
surface in order to cause a given change in the elec¬ 
trode potential. This quantity is small, but it does 
not follow from this that the hydrogen is sparsely 
distributed over the plate since the initial surface 
concentration of hydrogen is not known with any cer¬ 
tainty. In fact there is some evidence from surface 
tension data that at the potential of the revorsible 
hydrogen electrode a large proportion of the accessible 
metal atoms are already covered with hydrogen. 

The amount of hydrogen present on the surface per 
unit of ‘ accessible area ’ is a reasonable definition of 
its surface concentration, and this has been called the 
4 true surface concentration of hydrogen * in order to 
distinguish it from the apparent concentration. Using 
this method, the rate at which the surface catalyses 
the deposition of hydrogen ions can be investigated 
simultaneously with the measurement of the area 
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which is accessible to the hydrogen ions, and the effect 
of different methods of treatment of the metal surface 
on both these factors can be studied. 

It is probable that the catalytic activity of a surface 
depends mainly on the first few atomic layers, and it is 
the nature and configuration of these surface atoms 
which are of most interest in contact catalysis. It 
would seem possiblo that the electrolytic method can 
give some information as to the ‘ area * and properties 
of these surface atoms. In the interference method, 
the metal is heated in oxygen until an oxide layer is 
formed of sufficient thickness to be visible by inter¬ 
ference colours. Making assumptions as to the 
optical properties of the surface and the chemical 
composition, density, and homogeneity of the oxide 
layer, its 4 area ’ can lie calculated. This method, which 
has been developed by Constable ( Proc . Roy. Soc. t 
A, 119, 197 ; 1928), is a valuable one, capable of giving 
interesting information of the structure of thin metallic 
films, but since it necessarily involves the destruction 
of the metal surface to a depth of some thousand 
atoms, the information it can give as to the 1 area ’ and 
configuration of the initial surface atoms is limited. 
Also, since it disregards the fine structure of the 
metal surface (inequalities less than 10~ 6 cm. being 
ignored), it is to bo expected that it would give a value 
for the ‘ area ’ which is less than that of the metal 
surface accessible to hydrogen ions from solution, and 
experimentally this is found to be the case. The 
surface which has been measured by the oxidation 
method is nickel, and the ‘area’ found for the activated 
metal varies from 1-3 to 4-5 times its apparent area. 
By the electrolytic method the 4 accessible area 1 of 
rolled metal may be from two to five times its apparent 
area, for Hand-papered metal approximately ten times, 
and in the case of nickel, activation by alternate 
oxidation and reduction causes an increase to forty- 
six times its apparent area. 

F. P. Bowden. 

Laboratory of Physical Chemistry, 

Cambridge, Sept. 24. 


Vitamin-D and Iso-Ergosterol. 

In connexion with the problem of the constitution 
of vitamin-D, the following comparison of the absorp¬ 
tion spectra of irradiated ergosterol and of unirradiatod 
iso-ergosterol is of interest. 

Fig. I gives the photometric curves 1 of the spectra 
of (a) 0*01 per cent alcoholic solution of ergosterol, 



irradiated in such a manner that the absorption in the 
region of 270-300 mm has disappeared, and has given 
place to a rather strong absorption with a maximum 
at about 247 mm- This phenomenon is shown in the 
literature to be characteristic for the formation of 


«« *21 IS! 11 ? 1x5 l n to? ® urv «* 1) only the transmission 

ol the photographic plate* In relation to the wave-length U given, and 
not the tthaorptlon ooemdenu themselves. These will be published in 
due oourse, when the whole material has boon worked out. 
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vitamin-D,* (6) 0*008 per cent alcoholic solution of 

iso-ergosterol. 

The absorption spectra were taken with a discharge 
tube emitting the continuous hydrogen? spectrum as 
light-source. When the absorption tray is filled with 
alcohol, this light-source gives with our spectrograph 
and plates an absolutely constant blackening of tne 
plate in the region 300-245 mm. For shorter wave¬ 
lengths the blackening falls off, first slowly, then more 
quickly, in proportion as the sensitivity of the plate 
diminishes. A comparison of the two curves shows 
immediately that they have the same character. This 
is clear from the similar shape of their basis-curves. 
Only curve (o) shows in addition three little peaks at 
wave-lengths 262, 250, 242 mm- This is a very inter* 
esting fact, as two of these bands, at 262 and 250 mm> 
exist already in the absorption spectrum of unirradi¬ 
ated ergosterol. This is shown by Fig. 2, which gives 



Fig. 2. 


the absorption coefficient of unirradiated ergosterol as 
a function of the wave-length. In this figure these 
two bands are clearly visible. These bands, contrary 
to the three longer bands of unirradiatod ergosterol, 
do not decrease in strength by irradiation. 

These facts suggest the following hypothesis : the 
ergosterol has two types of absorption bands, con¬ 
nected with different parts of the molecule. By 
irradiation such that vitamin-D is formed, the first 
system (X 1 = 293 p , X t =281 g , X # =270 g ) makes way for 
the characteristic absorption band of iso-ergosterol, 
which would mean that the corresponding part of the 
molecule undergoes the same change in constitution by 
irradiation as by the transformation of ergosterol into 
iso-ergosterol by the chemical method of Reindel. 4 
Another part of the molecule obviously does not change 
its constitution. This follows from the permanence of 
the second system of bands (X 4 = 262, X g = 250). The 
meaning of the peak at X g = 242 mm is not yet eluoidated. 
Like vitamin-D, the iso-ergosterol remains un¬ 
changed by irradiation with ultra-violet light of wave¬ 
length longer than 270 mm, and is destroyed by light of 
wave-length of about 250 mm* as is shown by the 
disappearance of the absorption bands. 

A. van WlJlC. 

E. H. Reebxnk. 

Natuurkundig Labcratorium der 
N. V. Philips’ Gloeilampenfabrieken, 

Eindhoven, Sept. 18. 


’ for example, Hdlbron, Ntruss, vd. ISO, p. 617; 1927, 

* A study concerning the change In the absorption spectra of ergo- 
sterol and other substances by Irradiation with different wave-lengths 
1 b in prowess, and will shortly be published In fuU. 

4 Btindet Ana., vol. 462, p. 34; 1937. 
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The Magnetic foment of the Electron. 

The hypothesis of the spinning electron assigns to 
the electron an angular momentum hj 4* and a mag¬ 
netic moment eh/hrmc. Dime 1 showed that the 
spectroscopic duplexity pointed out by Heisenberg 
can be explained more satisfactorily by modifying 
the wave equation. In his theory the angular 
momentum is still k/ 4t. The magnetio moment ju, 
however, is only approximately the Bohr magneton 
Using Darwin's 1 explicit expressions for the 
four ^'s, the magnetic moment of the electron in the 
field of a oharge Ze is easily calculated. The result is 

M = ^(l + 2 V r l^r*Z»)/3, 

where a is the fine structure constant 7-3 x 10 -8 . 
Substituting Z = 92 for uranium, we obtain g = 0*83av 
Since in the nucleus there may be very intense 
fields, the conditions in it are approximated by using 
large values of Z, The highest value that may be 
used is 137, because higher values make the solution 
inapplicable. For this Z the moment decreases to 
(1/3)av Performing the same calculation for excited 
states with radial quantum number — 0, we find, 
using Darwin's notation and his first type of solution, 

H = (1 + 2\/(F+lF-3P)(2t + 3 )-Va, 

where n ff is the ordinary magnetio moment of the 
state in question calculated neglecting relativity. 
The theoretically possible miniimim of the above 
expression is (2ifc + Thus in intense fields such 

as may exist in the nucleus, the magnetic moment of 
the electron may be less than a Bohr magneton. 

Dr. R. S. Mulliken pointed out to me that in several 
instances isotopes supposedly containing odd and 
even numbers of nuclear electrons have practically 
identical spectra. If the magnetic moment of the 
electron were always m 0 one of the two isotopes 
would have a resultant nuclear magnetic moment 
which would modify its spectrum very noticeably. 
Therefore he concluded that for the nuclear electrons 
g may be much smaller than /v Dirac’s theory is 
qualitatively at least in agreement with this con¬ 
clusion of Mulliken. It shows that the electron spin 
can be modified by the presence of intense electric 
fields, and that in the cases mentioned above the 
magnetic moment is smaller than a Bohr magneton. 

Barnett’s 8 and Emil Beck’s * measurements of the 
gyromagnetic ratio gave in contradiction to those of 
Chattock, Sucksmith, and Bates 6 a value which 
indicates a somewhat smaller g than would correspond 
to a Bohr magneton. There may be other reasons 
for this than the dependence of g on the type and 
strength of the field. This may be, however, one of 
the reasons. A central field of the order of about 50c 
corresponds to the observed deviation. 

G. Breit. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington. 

(Temporarily in Zurich.) 


The Depth of Field and Resolving Power of 
Optical Instruments. 

The belief of some physicists that the significance of 
Airy’s work of a hundred years ago on the character of 
optical images is rarely appreciated by users of optical 
instruments, will be strengthened by a recent letter 
in Nature* It oaUs to mind a statement in Lord 

_ yp, A, M. PlnMS, Pf 06 . Itov. Sto-t A, voL 1X7, p. 610; vol. 116, 
it 119. 

ww\ Am&, vol. 60, p. 127. 

Vol. 60, p. 109. 

Proc. Roy. Roe., voL 104, p. 499 ; vol. 108, 
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Rayleigh’s address to the Royal Society in 1907 : u In 
looking into the more recent progress of Geometrical 
Optics, I have been astonished to find how little 
correlation there has been. ... In this subject it 
would appear that a man cannot succeed in making 
even his own countrymen attend to him.” Lord 
Rayleigh himself appears to have fared no better than 
his great predecessors. More than forty years %o he 
discussed, in terms of the wave theory, the accuracy 
necessary in focussing, and verified his theory by 
experiment. Nevertheless, so far as I can recall, every 
book on optics or photography that deals with this 
question bases the discussion on the geometrical theory. 
The tables for finding depth of field published each 
year in the British Journal Photographic A lmanac y and 
a recent contribution to Nature, rest on the 4&me 
assumptions. 

Unfortunately, the geometrical method has a habit 
of returning the wrong answer to questions affecting 
the use of optical instruments. It leads us to expect 
an improvement in the definition given by a lens when 
the aperture is diminished, but the wave theory leads 
to the opposite conclusion. It declares that the depth 
of field should vary inversely as the first power of the 
diameter of the aperture, out the wave theory sub¬ 
stitutes the second power. These two examples, out 
of many that might be cited, show the importance of 
considering optical questions in accordance with the 
concepts of the wave theory. The geometrical 
method, if employed at all, should only be used to find 
relations between loci where perfect ray convergence 
may be assumed. When tolerancos are discussed by 
the wave method, it turns out that the quantities 
involved are invariants as found by this restricted 
geometrical method. The reason for tins corre¬ 
spondence becomes clear when the wave theory is 
employed throughout; it will be sufficient here to give 
examples. 

If y is a small length perpendicular to the axis, 
meeting it in the same point as a ray inclined at an 
angle 9 with the axis, fiy sin 9 is invariant on refraotion 
if this elementary length is imaged without aberration. 
The parallel theorem states that two points in the same 
transverse plane will not appear distinct in the image 
if their separation y is less than the value which 
satisfies ny sin = *X, where k is a constant and 0 is 
the inclination to the axis of the extreme ray trans¬ 
mitted by the lens. If x represents a small length 
moasured along the axis of the lens, the invariance of 
fix( 1 - cos tf) corresponds to a range of focus x , deter¬ 
mined by the condition /u:(l - cos Q) — k' \, within 
which the minimum standard of definition depends on 
the constant For sensibly perfect imagery k' 
should not exceed 1/4. In most photographic work 
values as high as 4, or even 8, arc generally accepted as 
the equivalent of good definition. Except with high 
power microscope lenses, sin 9 and 1 - cos 6 may be 
replaced by a/2u and a*/8u* respectively, where a is the 
diameter of the aperture and u is the distance from the 
lens of the point from which the elementary displace¬ 
ments x and y are made. 

A third law of geometrical optics, which is in effeot a 
combination of the two just mentioned, states that the 
longitudinal magnification is proportional to the 
square of the transverse magnification; in symbols, 
x/py* is invariant. The related theorem is that the 
depth of field associated with the distinct rendering of 
points distant y apart is *, where \x « K?xy a , K being a 
constant depending on the quality of definition con¬ 
sidered satisfactory. Evidently K = 2*7* a , and 
sensibly perfect definition, with the oentral diffraction 
discs of distinctly rendered point* in contaot, is 
attained with K— 1/3. 

In all these expressions X is the wave-length of the 
light forming the image, measured in the medium for 

r2 
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which the refractive index is taken as unity. Thus if 
points a thousandth of an inch apart, with a total 
depth of a tenth of an inch, were to be photographed, 
the value of K would be 1, and with a perfect lens the 
definition might be estimated as very good. The 
attainment of a very good negative would depend on 
obtaining a large enough image to make the tendency 
of photographic images to spread negligible. The 
sounder practice, though not always possible on 
account of the space required, appears to be to obtain 
a picture of the largest size required in a single opera¬ 
tion, and not, as has been suggested, the subsequent 
enlargement of a small original negative. 

T. Smith, 

National Physical Laboratory, 

Teddington, Middlesex. 


Without entering into a discussion of the correct 
interpretation of high power microscopic images, 
which is a very recondite subject, I should like to 
point out that Mr. Malloek’s statement in Nature 
of Oct. 13 that an object of alternate opaque and 
transparent linns cannot be separated by any method 
if their spacing is much less than a wave-length, iH 
not confirmed by experience. Linos of this nature on 
the surface of etched stool have been photographed 
by visual light, which are not more than 1/140,000 
of an inch in their spacing, and can also be seen when 
approximately of this size. There is some evidence 
to show that lines nearly twice as tine can l>e photo¬ 
graphed by ultra-violet light of wave-length 1850. 

May 1 direct Mr. Malloolc's attention to a short, 
note on diatom structure in the Journal of the Royal 
AJieroscopical Society , vol. 42, pp. 338-330, which 
indicates another interpretation of the results which 
he attributes to a lenticular structure in the object 
observed. Conrad Beck. 

09 Mortimer Street, W.l, Oct. 15. 

f Influence of Temperature on the Raman Effect. 

As has been emphasised by Prof. Pringsheirn in his 
recent admirable report on the Raman effect (Die 
Naturwissmsrhaften , Aug. 3, 1928), there is a far- 
reaching and fundamental analogy between the be- 
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haviour of electrons and of light quanta during their 
collisions with material particles. The new lines 
appearing in the spectrum of the scattered light are 
the result of inelastic collisions or of super-elastic 
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collisions of the light quanta with the molecules of the 
medium, according as the shift of frequency is towards 
longer or shorter wave-lengths. As has already been 
pointed out in an earlier communication (Nature, 
July 7, 1928, p. 12), the lines with enhanced fre¬ 
quencies are usually of much smaller intensity than 
those degraded in frequency to an equal extent. The 
natural explanation of this is that comparatively few 
molecules are normally present in an excited state 
and therefore in a position to communicate energy to 
the light quantum. As the temperature rises, we 
should expect the number of such molecules to in¬ 
crease, and the proportion of super-elastic to inelastic 
collisions to rise pari passu. 

The case of carbon tetrachloride is very suitable 
for an experimental test of this point, as there are 
numerous Raman lines with relatively small shifts of 
frequenoy in its scattered spectrum. I have made 
experiments which confirm this theoretical expecta¬ 
tion. Figs, ia and 16 are microphotometric records of 
the Raman spectrum of carbon tetrachloride excited 
by the 4358 group of the mercury arc, the former being 
taken at 34° C. and the latter at 81° C. It will be seen 
that the lines of higher frequency (towards the left) 
increase in intensity and those of lower frequenoy 
(towards tho right) decrease in intensity when the 
temperature is raised. K. 8. Krishnan. 

210 Bowbazur Street, 

Calcutta, Sept. 8. 


Elastic Constants of Single-crystal Aluminium Wire. 

In connexion with my investigations on certain 
elastic properties of solid metallic elements, Prof. 
H. C. H. Carpenter, of the Imperial College of Science 
and Technology, South Kensington, has had made for 
me single-crystal aluminium wires of diameters 1 mm. 
and 2 mm. respectively. The wires were drawn down 
from a single-crystal bar of diameter 0*564 inches and 
about 4 inches in length. 

As a result of a series of carefully conducted experi¬ 
ments, it is found that for these specimens of wires 
y « 6*779 x 10“ and n - 2*432 x 10“ (temp. 28 0 -28-5° C.). 
The first of these two elastic constants is determined 
with the help of a sensitive form of oxtensometer 
responding to elongations with a few tenths of a gram; 
and the second, by setting suitable lengths of the 
wires into torsional vibrations in an air-free chamber. 
It will be seen that these moduli for single-crystal 
wires are slightly less than for ordinary specimens. 

G. SUBRAHMANIAltf. 

Vizianagaram, India, Sept. 20. 


Geological Jargoneae. 

The correspondent on the above subject in Nature 
of Oct. 13 gives expression to a matter of regret 
for many a lay reader like myself, but that regret 
should not be sharpened by impatience. 

Nature is a kind of mixed grill, prepared for people 
of widely different tastes, all of them epicures. 
Though your lay readers may frequently wish that 
they could fully understand some of the articles 
that are written, it should not be forgotten that the 
real use of Nature is as a medium of exchange of 
technical information on subjects embracing the 
whole field of science, and it is obvious that if the 
geologist w ? er© to ohoose his language to suit the 
chemist, or vice versa, the value of his contribution 
might very well be destroyed. 

If voracious feeders will consume mixed dishes, 
they must not complain if some of the ingredients 
do not suit their palate. J. P. C. Done. 

Cricklewood, N.W.2. 
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Phosphorescence, Fluorescence, and Chemical Reaction. 1 

By Prof. E. C. C. Baly, C.B.E., F.R S. 


O NE of the most important theories brought 
forward during recent years is that known 
as the radiation hypothesis, which was developed 
independently by Perrin and by W. C. McC. Lewis. 
Briefly stated in an elementary way, this theory 
postulated that molecules in general have no 
chemical reactivity, and that they become reactive 
after they have absorbed energy. In order that a 
specific reactivity be induoed, a definite quantity of 
energy must be supplied to bring each molecule 
from its initial stage to its reactive state, this 
quantity being called the critical increment of 
energy characteristic of the specific reaction. 

The Einstein law merely states that in a photo¬ 
chemical reaction a molecule absorbs one quantum 
of radiant energy, hv 0 , and then becomes activated, 
no assumption being made as to the difference in 
energy content of the initial and reactive states. 
The radiation hypothesis states that the difference 
in energy content of the initial and reactive states, 
or the critical increment of activation, is a single 
quantum which can be absorbed from infra-red 
radiation. The critical increment of energy char¬ 
acteristic of a reaction is neither expressed nor 
implied in the Einstein law. 

It is a simple matter to calculate the critical 
increment of a reaction from the observed change 
of the velooity constant with temperature, and to 
obtain the critical frequency v. Not only must this 
frequency be one characteristic of the reactant 
molecules, that is to say, one that can be observed 
by absorption spectra measurements, but the 
radiation hypothesis also demands that exposure of 
the inactive molecules to radiant energy of that 
frequency should cause the reaction to take place. 
As a matter of experimental fact, molecules in their 
inactive states do not show any evidence of being 
characterised by frequencies equal to those calcu¬ 
lated from the critical increments. This in itself is 
sufficiently significant to arrest attention, but when 
it was proved first by Lindemann and then in most 
elegant fashion by Q. N. Lewis that molecules do 
not react when exposed to radiant energy, not only 
of the calculated frequency but also of a very large 
range of infra-red frequencies, it was felt on all sides 
thiat the radiation hypothesis had boon effectively 
and completely disproved. 

The situation thus reached is one of considerable 
interest. There exist on one hand large and 
increasing numbers of photochemical reactions 
which are obviously stimulated by the absorption 
of radiant energy. If the Planck theory stand fast, 
the reactant molecules must be activated by the 
absorption of the energy quanta hv 0 , sinoe it is well 
known that the frequency v Q is characteristic of 
them. On the other hand, the radiation hypothesis 
is based on premises which appear to be theoretic¬ 
ally sound ; nevertheless, it has been proved to be 
untenable* As a result the general consensus of 

% ‘Vram the presidential address to Seotlon B (Chemistry) of the 
Mttsh Association, delivered at Glasgow on Sept 0. 
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opinion has swung over to activation by collision in 
thermal reactions. It must, however, be confessed 
that the present position is very far from being a 
satisfactory one. In the case of true photochemical 
reactions, it is not possible to believe tnat activation 
of the reactant molecules is not produced by the 
direct absorption of radiant energy. In the case 
of thermal reactions, the evidence disproves the 
activation by the direct absorption of radiant 
energy, and activation by collision has been 
substituted. 

When the obsequies of the radiation hypothesis 
had been sung, it was felt that the corpse had 
received decent burial. I venture to point out that 
this hypothesis may be divided into two parts. The 
first part is concerned with the critical increment of 
energy of a reaction, that is to say, the minimum 
quantity of energy, or rather the exact quantity of 
energy, which is required to bring a molecule from 
its initial state to its reactive state. Unless the 
whole conception of different molecular states be 
dropped, this conception of a critical increment 
stands on a sure and firm basis. The second part of 
the hypothesis, namely, that the critical increment 
can be absorbed as a single quantum of energy by a 
reactant molecule, is a pure assumption and one 
that would only be justified by a knowledge that 
the properties of molecules are in this respect 
identical with those of elementary atoms. The 
uncertainty which attaches itself to this assumption 
impresses me so strongly that I propose to exhume 
the body in order that the cause of death may be 
more fully investigated. 

So far as the phenomena of chemical reaction can 
help us, our knowledge of the physical properties of 
molecules, and in particular their change from one 
to other states of energy content, is singularly 
meagre, and it would seem that little more can be 
gained in this direction even by the most intensive 
study of purely chemical processes. I venture to 
stress this point of view because I believe that the 
necessary evidence can only be gained from sources 
of information which are independent of the pro¬ 
cesses we wish to explain. Such independent 
sources of information may be found in the pheno¬ 
mena of phosphorescence, fluorescence, and absorp¬ 
tion spectra of compounds. 

The term phosphorescence is a brood one and 
includes both photoluminescence and cathodo- 
luminescence, together with certain subsidiary 
phenomena. The only one of these that can serve 
our present purpose is photoluminescence, since a 
knowledge is essential of the frequency of the 
activating radiation as well as that of the emitted 
radiation. 

Lenard and Klatt established the very important 
fact that phosphorescent emission is not a truly 
reversible process. It is only possible to activate a 
phosphore by means of radiant energy of the same 
frequency as that of its characteristic absorption 
band, which lies on the short wave-length side of the 
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characteristic emission band. These investigators 
proved the complete validity of Stokes's law, and as 
the result of later work on true phosphorescence, 
this law has been proved invariably to hold. 

The importance of this may at once be recognised 
if the facts be stated in more scientific phraseology. 
When an activated phosphore is emitting its 
characteristic luminescence, each activated mole* 
cule radiates a single quantum of energy in passing 
from the higher energy state to the lower energy 
state, the total luminescence being the sum of all 
these radiated quanta. In the process of activa¬ 
tion the change from the lower to the higher state is 
caused by the absorption of that same quantity of 
energy by each molecule, and in view of the radia¬ 
tion as a single quantum it is legitimate to assume 
that it is absorbed as a single quantum, nothing 
being expressed or implied as to the mechanism of 
the absorption. Each molecule, therefore, requires 
for its activation a critical quantum of energy hv lt 
and the value of v x may be directly obtained from 
the measurement of the luminescence. The proof 
given by Lenard and Klatt and by others that 
Stokes’s law is valid indicates that it is impossible 
to activate a phosphore by means of radiant energy 
of the frequency v l9 and that the critical quantum of 
activation cannot bo supplied to a molecule by a 
singular absorption process. There exists, there¬ 
fore, in this respect a sharp differentiation between 
the physical properties of molecules and atoms. 

The lethal dose of criticism which killed the 
radiation hypothesis was based on the experimental 
proof that molecules are not able to do this very 
same thing, namely, absorb their oritical quanta of 
activation h\\ at the calculated frequency v v The 
radiation hypothesis was killed because the assump¬ 
tion of the second part was made in ignorance of 
what molecules can do and cannot do. 

It may be argued that the activated molecular 
states which are responsible for phosphorescence 
must be essentially different from those which 
function in chemical reaction, because their life 
periods arc enormous compared with those of 
chemical processes. The fact remains, how T ever, 
that in a series of different energy levels the uplift 
from a lower to a higher level cannot be achieved 
by the absorption of radiant energy of the frequency 
corresponding to the energy difference. 

ft may be pointed out that there is a close 
similarity between the effective methods of activa¬ 
tion in the fields of photoluminescenoe and photo¬ 
chemistry. In each the activation is achieved by 
exposing the inactive molecules to radiant energy 
of a frequency equal to that of a characteristic 
absorption band of the inactive state, and this 
frequency is invariably greater than that calculated 
from the quantum of activation. Stokes’s law, 
therefore, may be said to apply to photochemistry 
as well os to photoluminescence. 

In view of the mechanism of activation which is 
common to photoluminescenoe and photochemistry, 
it is legitimate to inquire into the destination of the 
excess of the energy absorbed over the oritical 
quantum of activation. The energy quantum 
absorbed by a single molecule may be denoted by 

No. 3078, Vol. 122] 


[OotoBBb 27, 1928 


hv 0t and the critical quantum of activation by hv u 
where v 0 is greater than v x , and the question is what 
happens to the energy difference expressed by 
ht'o - 

It is legitimate to assume that the energy differ¬ 
ence is radiated as a single quantum hv r It may be 
suggested that this radiation during activation by 
light of frequency greater than that corresponding 
to the critical quantum of activation is the origin of 
fl uorescenoe. Apart from any other argument, it is 
necessary that the radiation of some energy must 
accompany the activation of a molecule by light if 
Stokeses law is generally valid, and the view now 
brought forward is that under certain conditions 
this energy can be radiated as a single quantum of 
fl uorescence. Fluorescence, therefore, should always 
be exhibited during the photo-activation of a 
phosphore. 

The one essential criterion for fluorescence is the 
existence with a finite stability of an energy level 
intermediate betw een the initial level and the super- 
activated level to which the molecule is raised by 
absorbing the quantum It is by no means 

necessary that the stability of the intermediate 
level be sufficiently great for delayed or phos¬ 
phorescent emission to be visible when the molecule 
changes from this level to its normal level. The 
conditions for phosphorescence are far more re¬ 
stricted and rigid, one of these being that the 
phosphore must be in the solid state. It is there¬ 
fore not surprising that fluorescence is of far more 
frequent occurrence than phosphorescence. 

The principle of fluorescence radiation must also 
apply to photochemical reactions, in all of which the 
activating quantum is greater than the actual 
energy of activation. Here again the relation 
should hold that 


hr 


0 *— hiV-y + Jh 1 * 2 1 


where hv 0 is the quantum of energy absorbed at the 
characteristic molecular frequency in the ultra¬ 
violet, hv x is the critical increment and r* is the 
frequency of the fluorescence. It would seem, 
therefore, that the suggested explanation of fluor¬ 
escence may be put to a very severe test by the 
quantitative study of photochemical reactions. 
Some preliminary observations have been carried 
out at Liverpool by Mr. Leathwood and these give 
definite support. 

It may be concluded that a definite position has 
been reached which is of some interest. The 
radiation hypothesis states that the first stage of a 
chemical reaction is the activation of each molecule 
of the reactant by the absorption of one quantum 
of energy, which has been called the critical quantum 
of activation. Evidence gained from the experi¬ 
mental investigation of the phenomena of photo- 
luminescence gives strong support to the reality of 
this critical quantum of activation, but entirely 
disposes of the possibility of a molecule gaining this 
quantum by a single absorption process. The 
photochemical activation of molecules has been 
discussed in the light of the evidence gained from 
the fields of photoluminescenoe and absorption 
spectra, and the destination of the whole of the 
energy gained by a molecule when it absorbs its 
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photochemical quantum has been traced. Lastly, 
the : connexion between the observed heat of a 
reaction and the critical increments of activation, 
derived by the radiation hypothesis, has been 
extended to the photochemical quanta, which is an 
advantage, since the photochemical frequencies can 
be directly observed by spectroscopic methods. It 
may even be considered that the exhumation of the 
radiation hypothesis has been partly justified. 

There is no doubt, however, that this partial 
justification raises the question of thermal reactions 
in a form which is even more acute than was the 
case at the inception of the radiation hypothesis. 
The inability of a molecule to gain its critical 
quantum of acti vation by means of a single absorp¬ 
tion process has been demonstrated in a far wider 
field than was covered by the experiments of Linde- 
mann and G. N. Lewis, which as a matter of fact 
were devised ad hoc. Unless some mechanism exists 
whereby a molecule can gain its critical quantum 
of activation from a source of infra-red radiation, 
photochemical activation must be viewed as an ab¬ 
normal event and the exhumed radiation hypothesis 
must be re-interred at once and for all time. 

I have been led to re-open this question by some 
recent observations which appear to throw new 
light on the problem. These observations encourage 
me to suggest a possible mechanism of activation 
by infra-red radiation. Some justification may be 
found in the fact that it offers an explanation of 
many of the difficulties that have been met with in 
interpreting the phenomena observed in absorption 
spectra. 

Mr. Hood at Liverpool has succeeded in deter¬ 
mining the temperature coefficient of the reaction 
whereby carbohydrates are photosynfchesised from 
carbonic acid in the presence of pure nickel car¬ 
bonate ; the relation between the temperature and 
the yield is linear between 5° and 31°. This result 
is of some interest in view of the fact that pure 
photochemical reactions have a temperature co¬ 
efficient of unity. It has previously been shown 
that: (a) Carbonic acid in aqueous solution is not 
acted on by white light; (6) carbonic acid when 
adsorbed on a coloured surface does not react in the 
dark; (c) carbonio acid when adsorbed on a coloured 
surface and irradiated by white light reacts to give 
carbohydrates. 

, It follows as a necessary conclusion from the facts 
that the complete activation of the carbonic acid 
must take place in two stages, namely, partial 
activation by adsorption with the formation of a 
molecular state capable of absorbing some rays 
within the visible spectrum, whereby the activation 
is completed by photochemical means. Further¬ 
more, the number of partially activated molecules 
which are able to enter into the final reaction is in 
linear proportion to the temperature. It is this 
first stage of partial activation which is of interest 
in our quest, since it is evident that the adsorption 
process alone is not sufficient to bring the molecules 
into a state which enables them to reaot photo- 
Chemically under the influence of visible light, the 
supply of heat energy being necessary to add the 
fin is hing touch to the partial activation. 
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There is a striking analogy here with anisole and 
the other phenolic ethers and their nitro-derivatives 
in solution in concentrated sulphuric acid. There 
can be no doubt that the ether molecules in the acid 
solution have gained their critical quanta of activa¬ 
tion, and yet their activated states must be stabilised 
in some way, since no measurable sulphonation 
takes place at ordinary temperatures. When the 
solution is warmed at 50° the expected reaction 
proceeds. 

Now it is very probable that there is one factor 
which is common to the two sets of observations, 
namely, the existence of a complex, that is to say, 
an adsorption complex of carbonic acid and nickel 
carbonate in the one and an addition complex or 
solvate of the ether and sulphuric acid in the other. 
If the mechanism of complex formation be con¬ 
sidered, it would appear that two methods are 
possible whereby a complex can be stabilised. The 
most usual case is when two components form a 
complex with a loss of energy, and suoh a complex 
will only be resolved into its components by the 
supply of energy equal to that lost in its formation. 
As an example of this type of complex the salt of an 
organic base such as aniline may be instanced, this 
type having a positive heat of formation. 

On the other hand, it may be suggested that 
another possibility exists, namely, the formation of 
an addition complex of two components, one of 
which yields a definite amount of energy to the 
other. Such an energy transference, so far as 
external evidence is concerned, will be an isothermal 
process. It may further be suggested that the 
amount of energy given up by the first component 
to the second component is equal to the critical 
quantum of activation of the second component. 
Such complexes will not be formed between any 
two molecules, but only between two which satisfy 
the conditions, the criterion being that a molecule 
of one compound, possibly by loss of rotational 
energy, can give to the molecule of another com¬ 
pound energy equal to the critical quantum of 
activation of that molecule. A complex of this 
type may be denoted by the symbol A J3+, where 
B has gained its critical quantum of activation at 
the expense of the rotational energy of A. 

Let it be accepted that such complex formation 
is possible in order that the properties of these 
entities and their probable influence on the pheno¬ 
mena under discussion may be critically examined. 
It may first be concluded that, even though the 
molecule B has become activated, the reaction 
characteristic of the activated state will not take 
place until the energy defect of the molecule A has 
been restored. In other words, the activated state 
of the molecule B has become stabilised. In the 
second place, the resolution of the complex into a 
normal molecule of A and an activated molecule of 
B will be secured by making good the defect in the 
rotational energy of the molecule A . The forma¬ 
tion of a free molecule of B in the activated state is 
no longer a process of direct activation by radiant 
energy, which had proved to be impossible, but an 
increase in the rotational energy which, as is known, 
can be effected by means of infra-red radiation. 



654 


NATURE 


[Octobbb 27, 1628 


It must be emphasised that the temperature is a 
most important factor, and there must be for every 
complex a characteristic temperature limit, below 
which it is completely stable. When the tempera¬ 
ture is progressively raised above the characteristic 
limit, an increasing number of complexes will be 
resolved in unit time, and the reaction velocity will 
increase. It may be said, therefore, that the 
stability of the complexes progressively decreases 
as the temperature is raised above the temperature 
limit, and it follows that there must be an upper 
temperature limit above which the complex will 
have no measurable stability, and at this tempera¬ 
ture the reaction velocity of a simple chemical 
reaction will reach a maximum and will indeed be 
instantaneous, if such a word can be applied to a 
process involving the mixing together of the re¬ 
actants. The photosynthesis reaction is differ¬ 
entiated by the fact that it consists of two stages, 
and the temperature limits concern only the 
stability of the adsorption complex characteristic of 
the first stage. 

The hypothesis of complex formation also offers 
an explanation of the phenomena of photo- 
luminescence. There is one outstanding fact in 
connexion with the activation of the phosphorogen 
in a phosphore which indicates the presence of a 
complex of the type we are dealing with. In all 
coses where the activating wave-lengths have been 
measured, these are longer than those which are 
characteristic of the phosphorogen in the free state. 
This at once leads to the view that each phos¬ 
phorogen molecule has formed a complex with a 
molecule of the diluent, and within that complex 
the phosphorogen exists at a lovol of higher energy 
content than the normal. The stability of the 
complex will be determined by the temperature as 
it can only be resolved into its components by the 
supply of infra-red radiation to make good the 
defect in the rotational energy of the diluent mole¬ 
cule. Even though the phosphorogen component 
is raised to a still higher level by absorption of its 
characteristic quantum at the ultra-violet frequency, 
the complex will remain in its stable state provided 
that the temperature is below the lower limit 
characteristic of the complex. 

An instance of an exactly analogous phenomenon 
is the very striking fluorescence of benzaldehyde in 
concentrated sulphuric acid solution. In this case 
the aldehyde within the complex absorbs and 
radiates energy without its stability being affected. 
It may therefore be suggested that even after the 
phosphorogen has been raised to a higher level of 
activation than that which it reaches in the actual 
formation of the complex, the new state is no less 
stable than the complex itself. If that be so, the 
whole of the phenomena of photoluminescence 
which have been previously described will find a 
simple explanation. There will be a lower tempera¬ 
ture limit below which the activated complex will be 
completely stable, that is to say, no phosphorescence 
will be observed. When the temperature is raised 
above the lower limit the region of partial stability 
will be entered and phosphorescent emission will 
begin, and progressive rise of temperature will 
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progressively increase the number of complexes 
that are resolved and the intensity of the phos¬ 
phorescence will increase. Since there are present 
a finite number of complexes, the total persistence 
of the emission will decrease. At any oonstant 
temperature between the lower and upper limits 
the intensity will have a definite rate of decay. 
Just below the upper temperature limit where the 
stability is vanishingly small the persistence will 
be vanishingly small and the intensity will be the 
maximum. Up to this stage the phenomena will 
be identical with those of a chemical reaction, the 
criterion of intensity of phosphorescence being 
substituted for the criterion of reaction velocity. 
When the upper temperature limit is passed the 
complex will no longer have any stability and will 
no longer exist. No phosphorescence or fluorescence 
will be possible, since these depend on the stable 
existence of the complex with its power of retaining 
the energy which it absorbs at its characteristic 
frequency in the ultra-violet. These phenomena are 
identical with those observed by Lenard and Klatt. 

One further piece of evidence, which has hitherto 
not been mentioned, may now be brought forward. 
The hypothesis of complex formation demands that 
the defect in the rotational energy of the * catalyst * 
or diluent component may be absorbed as infra-red 
radiation. In all that has gone before this defect 
has been supplied by raising the temperature, and 
the hypothesis cannot be considered as entirely 
justified unless it he proved that resolution of the 
complexes can be achieved by exposure to infra-red 
radiation. The fact that the most effective method 
of deactivating an activated phosphore and of 
releasing the whole of its phosphorescence is by 
exposing it to infra-red radiation adds a conclusive 
argument in support of the hypothesis. 

The success that has attended the application 
of the hypothesis of complex formation to widely 
differing phenomena justifies its general application 
to all thermal chemical reactions. This naturally 
leads to the view that every such reaotion depends 
on the presence of a catalyst. There seems little 
objection to this because it is a fact familiar to 
everyone that chemical reactivity suffers a most 
remarkable decrease as all impurities are removed. 
It is perhaps a sweeping statement to make that no 
thermal reaction can take place in the complete 
absence of a catalyst, but the fact remains that in 
every case which has been accurately examined the 
reaotion velocity is zero. In inorganic chemistry 
the most effective catalyst is water, and H. B. 
Baker’s work on the absence of reaction between 
dry substances is classical. It may be that this 
power of water is connected with its great ionising 
power towards inorganic salts, for it is possible that 
ionisation itself is the result of a complex between 
solvent and solute. 

It may be claimed that the evidence brought 
forward from the three fields of photolummescence, 
absorption spectra, and chemical reaotion constitute 
a story that is not without interest. The one 
dominating influence in this story is the critical 
quantum of activation which has found its experi¬ 
mental verification. 



NATURE 


655 


October 27, 1928] 


Manuscript Herbals . 1 


T HE herbals which have come down to us from 
pre-Renaissanoe days offer a vast field for 
inquiry, as yet imperfectly explored. Dr. Charles 
Singers new memoir not only affords invaluable 
clues to the labyrinth of codices which confronts 
the perplexed student, but also illuminates the 
subject by treating it on broad lines and relating 
it to the main currents of thought. Dr. Singer 
believes that the herbal—or descriptive drug-list 
of vegetable remedies—had already assumed its 
definitive form in the fourth century before Christ, 
though no work so early in date is extant. We owe 
our first knowledge of Greek herbal literature to 
the “ Historia Plantarum ” of Theophrastus. The 
Ninth Book of this work, which may perhaps date 
from a period later than the death of the reputed 
author in 287 b.c., is believed to be a compilation 
from which we may gain an idea of the nature of 
the earliest herbals. 

The most important work of the period before 
Christ is, however, that of Krateuas of Pontus, the 
medical attendant of Mithridates (120-63 B.o.); 
Krateuas was the first author to produce a herbal 
with figures, and he is thus the father of plant 
illustration. No actual copy of his work has sur¬ 
vived, but Dr. Singer believes that we have the 
material for restoring a considerable part of it, 
which seems to have been used some centuries later 
in association with another materia medica—that 
of Dioskurides. The manuscript, which has so 
fortunately preserved for us this fragment of the 
herbal of Krateuas, is the most illustrious of all 
the early botanical codices. It was prepared in 
Constantinople about the year a.d, 512 for a noble 
lady, Juliana Anicia, the daughter of Flavius 
Anicius Olybrius, Emperor of the West. For the 
next thousand years or so it remained at Con¬ 
stantinople, where it suffered various vicissitudes ; 
in 1569 the diplomatist Augier Busbecq, when on a 
diplomatic mission to that city from the Emperor 
Ferdinand I., found it in the hands of a Jew, and 
induced his royal master to buy it for a hundred 
ducats. For a long period it was one of the chief 
treasures of the Hofbibliothek at Vienna, but as a 
result of the War it is now transferred to St. Mark’s 
Library at Venice. The codex includes a picture of 
Krateuas engaged in painting a mandrake, which is 
conveniently held up for his inspection by Epinoia, 
the Goddess of Intelligence, while Dioskurides sits 
by, writing an account of the plant. 

The text of the manuscript contains, among other 
matter additional to Dioskurides, an account of 
the usee of eleven plants, avowedly taken from 
Krateuas ; these descriptions are accompanied by 
excellent illustrations, which may reasonably be 
regarded as ultimately derived from the same 
author’s pictures, and thus as dating from about 
seventy-five years before the birth of Christ. Dr. 
Singer gives outline reproductions of these eleven 
pictures, from which we can gather an adequate 

A * Herbal In Antiquity and Ita TnuumlMJon to Later Ages." 
£% Chfttto* Singer. (Reprinted from the Journal q/ Hettenie SUtdUi, 
vet 47, Part l7l927.)Pp6Tf 10 plate* 
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impression of the essential character of the earliest of 
all illustrated herbals—the forerunner of the in¬ 
numerable books with botanical pictures which 
have appeared in the two thousand years that 
have since elapsed. If we make allowance for 
the degradation which these drawings evidently 
suffered in the period of nearly six centuries which 
passed between their leaving the hand of Krateuas 
and appearing in the codex of Juliana Anicia, 
their qualities may well induce a sense of humilia¬ 
tion in the modern botanist; for their beauty 
and accuracy undermine the comfortable theory 
that the art of plant illustration has shown a 
progressive evolution. Indeed, it is not only on 
the artistic, but also on the medical side that 
degeneration rather than progress too often con¬ 
fronts the student of herbal literature as he passes 
the centuries in review. ♦ 

Dr. Singer tells us that Andromachos of Crete, 
physician to Nero (a.d. 54-68), produced a modifica¬ 
tion of the mithridaie, or panacea for all manner of 
poison, injury, and disease ; and so late as the end 
of the eighteenth century, in certain continental 
cities it was still the custom to prepare once a year 
in public, in presence of the magistrates, a Theriaca 
Andromachi. The recipe of Andromachos himself 
included 45 items, while the eighteenth-century 
theriac had reached such absurd elaboration as to 
demand no less than 140 different ingredients ! 
Though the theriac has died out under the wilting 
influence of modern scepticism, it has bequeathed 
to us the word ‘ treacle/ in which its memory sur¬ 
vives as in an innocuous second childhood. 

Andromachos was not the only Greek herbalist 
of the first century. Pamphilos, a physician who 
practised in Rome, had already written a book which 
appears to have been the first work on plants 
arranged in alphabetical order, and there w ere other 
writers of this period who dealt with vegetable 
drugs. All these herbalists are, however, entirely 
overshadowed in reputation by Pedanios Diosku¬ 
rides of Anazarba, whose materia medica, which 
included about five hundred plants, was treated as 
the standard work for the next fifteen centuries— 
indeed in Arabic-speaking countries its influence sur¬ 
vives even to the present day. Dioskurides, after 
studying in Alexandria and Tarsus, became physioian 
to the Roman legions in Asia soon after the middle 
of the first century. His herbal shows an exten¬ 
sive knowledge of plants, but it does not reveal 
outstanding mental capacity or scientific insight* 
Attempts at the identification of the plants which he 
describes have occupied an astonishing amount of 
the time and energy of the botanists of later times ; 
the difficulty of the task is due chiefly to the in¬ 
adequacy of his descriptions, but in part also to the 
fact that even to-day the plants of Asia Minor have 
not been exhaustively explored. The authority 
attributed to Dioskurides led to the making of 
oountless copies of his work, and the unravelling of 
the lineages of these various manuscript versions is 
a inatter of the utmost difficulty and complexity* 
Dr. Singer gives a ohart showing the results so far 
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attained regarding the relationships and sources of 
the different groups. 

We have already referred to the codex of Juliana 
Anicia. It is a signal instance of the passion for 
copying, rather than for original observation of 
Nature, which possessed herbalists even so late as 
the Renaissance period, that fifteenth-century copies 
of the illustrations of this manuscript are known— 
that is to say, a botanical artist in the fourteen- 
hundreds was content to copy figures, some of 
which may have originated in the period before 
Christ, rather than to draw the flowers which were 
ready to his hand in his own countryside and garden. 
The same almost inoredibly slavish and brain¬ 
less copying characterised the text. The plant 
synonyms, which are a feature of the manuscripts 
of Dioskurides, wore copied and re-copied right 
into the sixteenth century, though many of them 
were in strange tongues, which had been extinct 
for more than a thousand years. Dr. Singer lays 
stress upon the fact that the creative period of 
Greek science came to an end in the second century 
of tho Christian era, and that, during the Dark and 
Middle Ages, the illustrated manuscript herbals are 
merely literary products, the preparation of which 
involved no genuine knowledge of plants. 

The materia medica of Dioskurides was not the 
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only work of its class which was widely circulated 
in the Middle Ages. An immensely popular herbal 
was that of Apuleius, which is supposed to date 
from a Greek original of the fourth century; it 
is frequently combined with a Latin version of 
Dioskurides. How the name of Apuleius became 
associated with it is not known ; the author of 
“ The Golden Ass ” had no concern with it. As in 
the case of Dioskurides, Dr. Singer gives a diagram 
indicating the probable descent of the principal 
groups of manuscripts. This herbal is of special 
interest to us in Great Britain, since versions of it 
exist which are of Anglo-Saxon and Anglo-Norman 
workmanship. 

In the fifteenth century the inventions of printing 
and of wood-engraving rendered possible a new era 
in herbal history, but at first there was a failure to 
realise the distinctive potentialities of these in¬ 
ventions, and the earliest printed herbals diverged 
little from the preceding manuscripts. Dr. Singer 
concludes his work by demonstrating the continuity 
of the printed herbal with the manuscript tradition 
which gave it birth. His lucid memoir, with its 
numerous and exquisite illustrations, should awaken 
further interest in a subject which is far from being 
exhausted, and still stands greatly in need of workers 
trained in the methods of critical scholarship. 


Obituary. 


Pkoe. D. Noej. Patoh, F.R.S, 

TflHE death of Prof. Diarmid Noel Paton on 
J- Sept. 30 has removed an outstanding teacher 
of physiology, and a devoted investigator of the 
subject. 

Noel Paton, the eldest son of Sir J. No£l Paton, 
the famous artist, was bom in 1859. He was edu¬ 
cated at Edinburgh Academy, where he had as class¬ 
mates Her dm an of Liverpool, D’Arcy Thompson 
of St. Andrews, and Haldane of Oxford. It is no 
wonder that when he passed to the University of 
Edinburgh he joined the Faculty of Science. He 
inclined at first towards zoology, then to botany, 
but having begun the study of medicine he found 
his real interest. After a distinguished under¬ 
graduate career ho proceeded to Vienna for a short 
period of post-graduate medical work, and on his 
return to Edinburgh commenced general practice. 
He was offered and accepted a biological fellowship 
in the University of Edinburgh, and two years later, 
in 1880, he was appointed lecturer in physiology 
at Surgeons 1 Hall. He was able to devote liis whole 
time to research and teaching when, in 1889, he 
was appointed superintendent of the Research 
Laboratory of the Royal College of Physicians, 
Edinburgh. He continued hard at work in Edin¬ 
burgh until 1906, when he was nominated by the 
King to the Regius professorship of physiology in 
the University of Glasgow. 

Nofel Paton may rightly be regarded as one of 
the last ‘ all round physiological teachers in 
Britain. He had a very wide and deep knowledge 
of his subject. Much of his energy and enthusiasm 
was given to the conduct of his classes. He was 
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a bom teacher, and he expressed his views with 
clarity and thoroughness, being scrupulous to put 
before the student all sides of the problem under 
discussion. He believed intensely in his own inter¬ 
pretation of the facts, but he was insistent that the 
student should also make up his own mind. Even 
the appearance of laying down the one and only law 
was anathema to him. Throughout his course of 
physiology he never forgot that the majority of his 
hearers were going to be practitioners of medicine. 
He related as much as possible of his teaching to 
clinical work, often illustrating his points by the 
display of actual patients. 

As a research worker No6l Paton was keen and 
energetic. He attacked his problem with a passion¬ 
ate devotion to the task, and he was unswerving 
in his endeavour to reach the truth. He had a 
horror of cheap and shoddy work. Any kind of 
special pleading, of the suppression of material 
facts or negative results, roused him to a righteous 
fury. His early research work was mainly devoted 
to chemical physiology; he was, indeed, one of 
the first workers in Britain to investigate meta¬ 
bolic problems. Although until the end he was 
interested in the chemical aspects of physiology, 
yet, as his own published work and that of those 
who worked under his direction show, his interests 
were wide and varied. This width of outlook is 
conspicuous in two of his books, " The Regulators 
of Metabolism ” and “ The Continuity of life. 0 
It did not matter to him if his ideas clashed with 
popular or commonly accepted opinion. 

So far as individual pieces of laboratory research 
are concerned, probably the most valuable is bis 
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study of the parathyroids. Whether or no his 
conclusions stand the test of time, this work will 
alwUys hold its place as one of the most complete 
and far-reaching studies of the subject. Nutrition 
always held a first place in his affections, and he 
was responsible for some of the most interesting 
dietary studies carried out in Britain. These 
studies culminated in the comprehensive study of 
child life done in conjunction with Prof. L. Findlay, 
and published as a Medical Research Council report 
under the title of 4 ‘Poverty,Nutrition, and Growth/’ 
Beneath a rather formal, sometimes aloof, but 
always graceful appearance, No§l Paton hid a very 
warm, sensitive, and kindly heart. It is perfectly 
true that he did not suffer fools gladly, but no caae 
of real hardship left him unmoved. As a colleague 
he was always anxious and willing to allow full 
credit to his co-workers, and he contributed freely 
and generously of his experience. As Prof. Mac- 
neile Dixon said in his valedictory address at the 
graveside, “ There were qualities in him, in that 
sensitive artist nature of his, shy and precious 
qualities, qualities he would fain have hidden, 
which did not make life easier for him, but which 
endeared him to his closer friends.” These are true 
words. He lived for science. As he said himself 
on one occasion, the joy of sailing upon the ocean 
of discovery is to the man of science the real joy of 
life. But science was to him more than more jov> 
it was a religion the teachings of which he accepted 
unfalteringly. His belief in and respect for these 
teachings ruled his life. E. P, C. 


Prof. S. Ofpenheim. 

Samuel Opfenhkim, professor of astronomy in 
the University of Vienna, died in that city on Aug. 
15, in his seventy-first year. He had graduated at 
Vienna in 1880 in the subjects of mathematics, 
physics, and astronomy, and obtained the doctor’s 
degree in 1884 with a thesis on a new method of 
integrating the equations of planetary theory. He 
was an observer at the University Observatory, 
Vienna, until 1889, when he moved to the Vienna- 
Ottakring Observatory, remaining there until 1896 ; 
he also took pupils in astronomy during this period. 
In 1896 he moved to Amau, where he taught astro¬ 
nomy in a school; he went to Prague in a similar 
capacity in 1899, remaining there until 1911, when 
he was appointed professor at Vienna. 

Oppenheim’s interests were mainly in gravita¬ 
tional astronomy ; he worked on the perturbations 
of asteroids, the problem of three bodies, and the 
distribution and motion of the stars. He wrote 
several encyclopaedia articles on astronomical and 
gravitational subjects, and gained a high reputation 
as a teacher. His health began to fail last winter ; 
he succeeded, though with difficulty, in attending 
the meeting of the Astronomische Gesellschaft at 
Heidelberg in July, but he died only four weeks 
after his return home. 

For many of the above details we are indebted 
to an article by J. Rheden, of the University Obser¬ 
vatory, Vienna, in Astr. Nach *, No. 5585. 
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Miss Jessie L. Westok. 

The death is announced of Miss Jessie Laidlay 
Weston, D.Litt., which took place in London on 
Sept. 29 at the age of seventy-seven. Miss Weston 
was bom on Dec. 29, 1850, and educated at 
Brighton, Paris, and Hildesheim, and studied art 
at the Crystal Palace School. In 1890, a*t the 
suggestion of the late Alfred Nutt, and with the view 
of making the stories of the Wagner dramas more 
widely known in England, she took up the study 
of the Arthurian Legend. Her first work was a 
translation of “ Parzival,” by Wolfram von Eschen- 
bach, and this was followed by a series of studies 
of the origins and development of the Arthurian 
Cycle. She dealt in succession with Sir Gawain, 
Sir Lancelot du Lac, Sir Perceval, and “ The Three 
Days’ Tournament,” her studies being published 
in the Grimm Library. Then followed “ Seven 
Arthurian Romances Unrepresented in Malory,” 
“ Romance, Vision, and Satire,” and " Chief Middle 
English Poets.” 

Mies Weston was a finished scholar and a 
sound and acute oritic, with a breadth of in¬ 
terest that took her beyond the purely literary 
or textual aspects of her material. As was shown 
in her last published book, “ From Ritual to 
Romance,” which appeared in 1920, origins meant 
more to her than purely literary sources, bereft of 
their context of belief and custom. At the time 
of her death Miss Weston was engaged on a study 
of the origin of the French romance “ Perlcsvaux.” 
In addition she was a contributor to the “ Encyclo¬ 
paedia Britannica ” and the “ Cambridge History 
of English Literature,” as well as the Folklore 
Journal , Revue Celtique , and other and specialist 
periodicals. In recognition of her services to 
Celtic literature, in 1923 she was made a D.Litt. 
of the University of Wales. 


We regret to announce the following deaths: 

Prof. R. A. Berry, professor of agricultural chem¬ 
istry at the West of Scotland Agricultural College, 
Glasgow, on Oct. 12, aged fifty-two years. 

Brigadier-General W. H. Bixby, formerly of the 
U.8. Army, a former president of the Mississippi River 
Commission, of the International Navigation Congress 
(1912), and of the Society for Testing Materials (1917), 
distinguished for his work on bridges, rivers, and har¬ 
bours, on Sept. 29, aged seventy-eight years. 

Prof. G. H. Bryan, F.R.S., formerly professor of 
pure and applied mathematics at University College, 
Bangor, ana author of “Stability in Aviation/* on 
Oct. 13, aged sixty-four years. 

Prof. J. E. Kirkwood, head of the department of 
botany at the University of Montana, who worked 
on the botany of the Rocky Mountains region, on 
Aug. 16, aged fifty-six years. 

Dr, David Murray, a distinguished student of the 
history and archreology of Glasgow, vice-president of 
the Society of Antiquaries of Scotland in 1000-3, and 
president in 1904-7 of the Royal Philosophical Society 
of Glasgow, on Oct. 2, aged eighty-six years. 

Prof. A. H. Patterson, professor of physics and 
dean of the school of applied sciences in the Uni¬ 
versity of North Carolina, known for work on high 
tension phenomena, aged fifty-eight years. 
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News and Views. 


It is riot an infrequent practice nowadays to supply 
details respecting the centenaries and bicentenaries of 
famous men oftentimes considerably in advance of the 
precise dates when these events fall. This has hap¬ 
pened with regard to Capt. James Cook, the two- 
hundredth anniversary of whose birth at Marton, 
Yorkshire, is on Oct. 27. A brief account of Capt. 
Cook's life and explorations appeared in our issue of 
Sept. 29, p. 484 ; the following references to his 
association with the Royal Society will be a fitting and 
timely supplement to that article. Of Cook’s first 
voyage in the Endeavour (1768-71), Capt. Wharton, 
F.K.S.—remembered by those of an older generation 
as Hydrographer to the Admiralty—said that “ it was 
to the English nation the most memorable voyage of 
discovery that has ever taken place ” ; and, on think¬ 
ing over these significant words, we cannot in justice 
fail to link Cook’s continuity of effort and outlook with 
the fortunate association during the voyage of Joseph 
Ranks, F.R.S., and Dr. Solander, 

At the time of this voyage Capt. Cook was forty 
years of age ; Banks was twenty-five (he had been 
elected into the fellowship of the Royal Society at 
twenty-three), was wealthy, willing to spend to the 
uttermost, on equipment, and enthusiastic for the 
acquisition of knowledge relating to races of men and 
Nature’s products. Solander had been the specially 
favoured pupil of Linnaeus, the “ much loved pupil.” 
One can imagine the joy and satisfaction which hold 
the leader upon the confirmation of their companion¬ 
ship. Sir Joseph Hooker, commenting thereon, lias 
written: “It needs no reading between the lines of 
the great navigator’s journal to discover his estimation 
of the ability of his companion (Banks), of the value 
of his researches, and of the importance of his active 
co-operation.” Here it may be mentioned that 
Priestley was invited by Banks to join the expedition, 
but official objections prevailed against his wish. On 
the outward sailing the Endeavour, calling at Rio de 
Janeiro, met with a cold reception, A letter from 
Cook to Dr. Morton, Sec. R.S. (the original of which 
is in the possession of the Royal Society) reoords: 
“No one Gentleman in tliis Ship have been permitted 
to go ashore at tins place, this unheard of Treatment 
lias not only prevented Mr. Green and myself from 
making any Astronomical observations here, but Mr, 
Banks and Doctor Solander from Collecting any of the 
productions of this country.” However, in spite of 
this trouble. Banks succeeded in landing, and in 
collecting no fow T er than 316 plant specimens, a tribute 
to his tenacity of purpose. 

Sih Archibald Geikie, in his book on the Royal 
Society Club, notes that Capt. Cook, fresh from "his 
great voyage, universally hailed, dined with the Club 
on Nov. 21, 1771, on the invitation of Dr. Maskelyne, 
and in the following week as the guest of Banks. 
Again, that the navigator dined with the Club eight 
times in the first half of the year 1776. The news of 
the massacre of Cook reached England in 1779. With 
the object of perpetuating his services and memory 
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the Royal Society instituted a medal, whioh was struck 
in gold, silver, and bronze. The principal artists of 
the day had submitted designs, and one by .Lewis 
Pingo, chief engraver to the Royal Mint, was adopted. 
The obverse bears the bust of Cook in naval dress ; the 
reverse a representation of Britannia pointing to the 
south pole of a globe. The legend reads: •• Our people 
have left nothing unattempted.” King George III., 
the King of France, and the Empress of Russia 
received gold impressions. A gold example (now in 
the British Museum) was given to Cook’s widow, and 
one to Benjamin Franklin. Banks, writing to the 
latter, refers to “ those liberal sentiments which 
inclined you, upon Cook’s return to Europe unex¬ 
pected, to issue your orders to such American cruisers 
as were there under your direction, to abstain from 
molesting that great navigator.” There is a portrait 
of Cook in the National Portrait Gallery by John 
Webber, R.A., a painting dated 1766, artist unknown, 
and a marble bust, attributed to one Le Vieux; a 
bronze statue of Cook stands in the Mall near the 
Admiralty Arch. 

On Oct. 31 occurs the centenary of the birth of 
Sir Joseph Wilson Swan, who was born in Sunderland 
in 1828 and died at Warlingham, Surrey, on May 27, 
1914. Apprenticed to a firm of chemists at Sunder¬ 
land, ho afterwards became a successful chemioal 
manufacturer and an eminent original investigator, 
and was widely known for his introduction of the 
carbon process in photography, his invention of 
bromide printing paper, and the introduction of the 
Swan incandescent electric lamp. So early as 1860 
he produced slender carbon filaments of sufficient 
strength, elasticity, and conducting power to serve as 
light-giving materia] in vacuo for incandescent lamps, 
but he first exhibited such a lamp at a lecture in 
Newcastle in 1879. The following year, on Nov. 20, 
1880, he lit the rooms of the Literary and Philosophical 
Society of Newcastle by means of such lights, and 
this was the first public lighting of a hall with his 
lamps. Swan was elected a fellow of the Royal 
Society in 1894, Served as president of the Institution 
of Electrical Engineers, the Society of Chemical In¬ 
dustry, and of the Faraday Society, and received the 
Hughes and Albert medals for his work on the in¬ 
candescent lamp. 

News has been received that the members of the 
British Association Expedition to the Great Barrier „ 
Roof have established their camp on the Low Islands 
near Cairns. Their personnel has been increased by five 
Australian naturalists, and Mrs. Stephenson has been, 
appointed a member of the expedition, so that the 
party numbers seventeen. They are housed in three 
laboratory and living huts with outbuildings, while the 
lighthouse keepers have given hospitality to instru¬ 
ments of precision. For labour they have aboriginal 
or half'costo boys, who seem to be satisfactory. The 
equipment arrived in good condition, and the Aus¬ 
tralian Navy, the Amalgamated Wireless, and the 
Bureau of Meteorology have completed this by the 
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loan of instruments. A tide gauge has been erected 
and rafts put out for collecting and observing animals. 
Mr. Wishart has placed himself and his boat, a 38-feet 
ketch with 15 h.p. Kelvin engine, at their disposal on 
reasonable terms, and regular plankton and hydro- 
graphic stations are being taken, though the South -East 
Trades make work difficult. A smaller boat has been 
bought for lagoon and shore work. For deep sea work, 
if funds can be obtained, it is proposed to hire a larger 
vessel w T hich plies in neighbouring waters. Profs. 
Richards and Ooddard are expected to visit the party 
in November. 

Low Islands seem to have been well chosen. They 
are half-way, seven miles, between the inner barrier 
and Port Douglas. There is good anchorage on the 
north of the island. There are two islands, that on 
which the camp is situated being of sand and 250 yards 
in diameter ; the other is a very dense mangrove 
swamp. They aro connected with a great area of fiat 
reef, and are about J mile apart. The reef is edged 
with a low boulder zone, inside M'hich are a serioH of 
shallow lagoons rich in life. At spring tide** the sur¬ 
rounding coral growth is of great richness and variety. 
Messrs. Russell, Orr, and Marshall are working the boat 
stations, while Dr. Stephenson has marked off areas 
of reef for intensive study. Mr. Moorhouse, of the 
University of Brisbane, has started a Trochus farm. 
Mr. Tandy is collecting and observing the Algse. Dr. 
Yonge, with Mr. Nicholls of the University of Western 
Australia, is studying corals from the point of view of 
symbiotic Algae and feeding. Mr. Otter is working on 
the bionomics of boring organisms and the effect of 
such on the breaking up of reefs. All are in good health, 
and the whole work seems to be going smoothly. The 
party is enthusiastic in respect to its reception in 
Australia. 

Sir Arthur Keith, in a presidential address on 
the racial frontiers of Britain, delivered to a scientific 
society at University College, Aberystwyth, on Oct. 16, 
traversed the orthodox view of historians which ex¬ 
plains our racial frontiers by a theory of successive 
racial waves from east to west. This theory is based 
upon the conception that racial migration into Great 
Britain was by way of the east coast from the Con¬ 
tinent. Sir Arthur, however, expressed his adherence 
to the view which has been gaining ground steadily 
during the present century, that we have also to look 
to the west, where there is evidence for an infiltration 
of peoples who reached Britain from the sea for at 
Jieast 2000 years bofore Christ. As is shown by the 
distribution of megalithic monuments, Mediterranean 
peoples in succession reached Spain, crossed France 
to Brittany, and then passed onwards to the south 
and west of England, to Wales, the coastal lands of 
Ireland, the Atlantic seaward of Scotland as far as 
the Orkneys. On the other hand, the eastern side 
was invaded by the Beaker folk, and this North Sea 
invasion was mainly confined to lands which after¬ 
wards became settled by Saxons. The penetration of 
the Celtic-speaking peoples to the Mediterranean 
people of the west, he inferred, was largely peaceful, 
and imposed its language upon them. When, later, 
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Britain was colonised by the Saxons, Wales alone 
was the only part of the ancient racial divide of 
Britain which persisted as a sharply marked line. 

The inaugural address for the 1928-29 session of 
the Biochemical Society, University of Birmingham, 
was delivered on Oct. 18 by Prof. S. B. Sohryver,£? the 
Imperial College of Science and Technology, London, 
who discussed some aspects of the chemistry of the 
proteins. He dealt mainly with the method of separat¬ 
ing the products of hydrolysis of the proteins, showing 
that the * esterification 1 method introduced by v Emil 
Fischor is inadequate. Ho then described the ‘ car¬ 
bamate ’ method, which consists in converting the 
amino-acids into the barium salts of their carbimates. 
During the course of this work throe hitherto unknown 
products of hydrolysis have been discovered, namely, 
hydroxylysine, hydroxyamino - butyric acid, and 
hydroxyvaline. Attention was directed to the fact 
that for nearly every amino-acid found amongHt the 
hydrolysis products, the corresponding hydroxy-acid 
has also been found. There is, however, one important 
exception, namely, leucine ; in an attempt to isolate 
hydroxylouoine, a new base with eight carbon atoms 
haR been discovered, to which the name protoetine has 
been given. Another method more convenient than 
the * carbamate * method for separation of the pro¬ 
ducts of hydrolysis has given still more satisfactory 
results, leading to tho isolation of one more hitherto 
unknown product, the nature of which has not yet- 
been finally determined. Tho essential feature of this 
second method is tho separation of the copper salts 
into three fractions. In conclusion, Prof. Schryver 
suggested that the peptide structure of the proteins, 
suggested by Fischer, only accounts for the mere 
skeleton of the protein molecule. The proteins contain 
active peripheral groups, and readily undergo intra¬ 
molecular changes. The presence and action of these 
peripheral groups may possibly account for the intense 
physiological activity displayed by tho proteins. 

The Annual Report of the Meteorological Office 
for the year ending Mar. 31, 1928, directs attention 
to the expanding work of this department. Meteoro¬ 
logical data for the British Isles aro now obtained 
from 343 stations, of which 23 are maintained by 
the staff of the office, 28 are chiefly coastguard and 
lighthouse stations, 23 are known as 4 crop-weather 
stations,* and are in certain agricultural colleges and 
research institutions, anti 267 are private stations 
taking observations only once a clay. In addition, 
there are nearly five thousand stations supplying 
records of rainfall only. The report notifies certain 
changes in the publications of the office. The 
Weekly Weather Report has ceased and is to be 
replaced by an annual volume which Will contain 
data by calendar weeks both for stations and districts 
as heretofore, but the number of stations will be 
reduced to five for each district. In the Monthly 
Weather Report the records of a number of stations, 
where many occur close together, have been omitted 
as unnecessary in representing tjie meteorological 
conditions of the country. In “ British Rainfall,*' 
the practice of giving the falls in millimetres as well 
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as inches has been discontinued, and the space saved 
in the tables has been used for the figure of the 
average annual rainfall in inches. In the forecast¬ 
ing department arrangements have been made to 
warn the public and a number of authorities when 
weather conditions appear likely to cause high tides 
in the Thames. This will give ample warning of 
floods. 

In “ Disembodied Spirits ” (Ipswich : The Ancient 
House Press. 0d.) Mr. Held Moir has contributed a 
vigorous attack upon the methods of modern in* 
vestigaiors of spiritual ism. Briefly tracing the history 
of man’s belief in ghosts, he points out that the 
common appeal to the verdict of certain well-known 
men is merely slavish homage to authority, since 
science has no more relationship to spiritualism as 
now conducted than engineering has to poultry 
brooding. Indeed, ho odds, it is difficult to imagine 
any Hubject more clearly divorced from scientific 
method and research. Continuing, Mr. Reid Moir 
suggests that the hypothesis of spirit interference is 
the least probable of all the hypotheses, and that 
when competent and critical investigation is per¬ 
mitted, it may be found that tho modem belief in 
ghosts is as baseless as many other of tho happily 
forgotten fancies associated with the early develop¬ 
ment of mankind. 

The United States Department of Agriculture lias 
pressed, the aeroplane into service in the exploration 
it continually carries on for new varieties of plants 
that may be of valuo if brought under cultivation. 
Dr. D. W. Brandes has recently returned from the 
interior of New Guinea, where he has been using this 
method to hunt for new varieties of sugar cane. 
171 distinct varieties of cane were secured, one of 
them a species described as new to science. Col¬ 
lected by this rapid method of transport, the canes 
are being brought back alive, and will be put under 
cultivation in suitable regions in tho United States. 
They can then be used for purposes of hybridisation 
and examined as to their possibilities of disease 
resistance. 

The flourishing condition of tho Botanical Society 
and Exchange Club of the British Isles is indicated 
by the Report for 1927, edited by the secretary, 
Dr G, C. Draco. In addition to notes and records of 
interest to British botanists, a number of papers are 
contributed by various authors. Those of most 
general importance deal with the flora of St. Kilda, 
the adventive flora of the Metropolitan area, British 
plants contained in the Du Bois Herbarium at Oxford, 
1690-1723, some English AlchemMas, phonological 
observations made at Oxford, and a visit to the 
Canaries. Under tho heading of “ Personalia and 
Various Notes ” we are pleased to note a commenda¬ 
tion of the scheme for a series of transplant experi¬ 
ments undertaken by the British Ecological Society 
at the suggestion of the Director of the Royal Botanic 
Gardens, Kow. As the editor of the report states, 
“it is mainly by comparative cultures of authentic¬ 
ally named plants that their true grades can be 
ascertained.” 
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Thus Russian Academy of Sciences Commission for 
the Study of Nationalities of Russia has begun the 
publication of a new quarterly, under the title 
Chelovek (Man). The first part for 1928 contains an 
editorial defining the aims of the journal, as a medium 
for publishing original works and reviews of literature 
on all problems connected with the study of man from 
the bio-anthropological point of view. Amongst the 
contents of the first part may be noticed an interesting 
paper by J. A. Fhiliptohenko on recent investigations 
of the problem of inheritance of genius, partly based 
on the author’s own research amongst families of some 
famous Russian men of science. N. A. Podkopaev 
gives a very ooncise account of the problem of con¬ 
ditioned reflexes, as studied by Pavlov and his school. 
A review of results achieved in the study of paleo¬ 
lithic man in Russia is presented by P. P. Efimenko, 
while L. 8. Berg contributes a most useful list of the 
ethnographical maps published in Russia since the 
seventeenth century. A very important section of the 
now publication is that containing records of current 
events in the study of ethnography and anthropology; 
in this section many useful and interesting data on the 
organisation and work of various Russian institutions 
and expeditions are included. 

Beginning in July last, the Bureau of Standards at 
Washington is sponsoring a new monthly Journal of 
Research which will replace the well-known series of 
Scientific Papers and Technologic Papers which up to 
now have been published under the auspices of the 
Bureau. The new journal will in future be the official 
medium for the publication of original papers from the 
Bureau of Standards, whether on pure or applied 
science, together with critical reviews on science and 
technology. The size of page is approximately that of 
the Philosophical Magazine . There are to he two vol¬ 
umes a year, obtainable at an annual subscription of 
2*75 dollars in N. America and 3'50 dollars elsewhere, 
from the Superintendent of Documents, Government 
Printing Office, Washington, D.C., U.S.A. It may be 
noted that reprints of individual papers will also be 
purchasable. The July issue of the Journal of Re¬ 
search contains 104 pages and several plates devoted to 
five different papers oovering subjects as wide apart as 
reflectometry, interferometry, tread-movement and 
wear in pneumatic tyres, accelerated tests of paints, 
varnishes, etc., and the chemical analysis of refractories. 
There is, we think, no question that the new form of 
publication adopted by the Bureau will be found 
more generally convenient than the method formerly 
adopted. 

From The Librarian and Book World (Gravesend) 
we have received the new edition of M The Libraries, 
Museums, and Art Galleries Yearbook,” corrected 
to tho end of 1927. A useful feature in this is the 
index to collections of books dealing with speoial 
subjects, such as agriculture, anthropology, anti¬ 
quities, archaeology, down to weapons (savage), wool, 
and zoology. The alphabetical list of librarians and 
curators should also be of service. The information 
as to libraries under the head of each town is con¬ 
densed and practical. For the first time a selection 
of libraries of the British Empire and foreign countries 
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is included. The scheme of the book is good, but 
mistakes and omissions are more than need be. 
Such obvious sources of information as the Telephone 
Directory, Whitaker*a Almanack, and the Museums 
Journal would have enabled the editor to put many 
right. In future, he will have Sir Henry Miers’ 
Report on Museums to the Carnegie Trustees and 
the ASLXB Directory so far as Great Britain is con¬ 
cerned. Still, for those who need such a work of 
reference, the book is worth the 25 shillings asked. 

The issue of the Journal of the Franklin Institute 
for June contains a 60-page report of the work being 
done at present under the Bartol Research Foundation. 
It is a reproduction of the address of the Director of 
the Foundation, Dr. W, F. G. Swann, to the Franklin 
Institute on Mar. 16 last. In it the nine or ten 
investigations which are being carried out are 
described in such a way that the nature of the 
problem each is intended to solve, the method of 
attack, and the nature of the results obtained up to 
the present, are quite clear to a reader not necessarily 
a specialist in the subject concerned. Details of 
experiments are omitted as the concern of the 
specialist only, and the whole report forms interesting 
reading. The principal researches are on the cosmic 
radiation, X-rays, the reflection of hydrogen atoms 
from the surfaces of crystals, the nature of the electric 
arc between metallic electrodes, thermionics, the 
dielectric constants and eleotrical conductivities of 
salt solutions, the passage of light through sodium 
vapour, and the possibility of producing a magnetic 
field by rotating a conductor. This form of report, 
of interest to the general reader, seems to us well 
worthy of imitation. 

Gravity observations from a submarine were 
taken some years ago by Dr. Vening Meinesz on a 
journey between Holland and Java on a Dutch 
vessel. Using the same apparatus, Dr. Meinesz was 
leaving New York in October on an American sub¬ 
marine for a cruise in the Caribbean Sea and Gulf 
of Mexico. A recent Daily Science News Bulletin , 
issued by Science Service, Washington, D.C., reports 
that he was to be accompanied by Dr. F. E. Wright» 
of the Carnegie Institution Geophysical Laboratory. 
The oourse of the submarine is to be made to cross 
the deepest waters in the West Indies in order that 
observations of the force of gravity may be made 
where the earth’s crust is farthest removed from the 
sea-level. The cruise is expected to last for severed 
months. 

No. 1, Vol. 28 of Natural History, that most attrac¬ 
tive popular journal of the American Museum of 
Natural History, is devoted entirely to fishes. The 
fourteen articles cover a wide range of interest, and, 
as is usual with this journal, they are accompanied by 
admirable illustrations, several of which are in colours. 
Anglers will find much to interest them in this number. 
Mr. Zone Grey describes the results of two remarkable 
fishing expeditions in New Zealand waters in 1926 and 
1927, Among the record catches mentioned are : a 
black marlin {Mohaira marlina) of 976 lb.; a striped 
*narlin (Marlina mitsukwrii) of 460 lb,; a yellowtail 
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(Seriola dorsalis ) of 111 lb. ; a thresher shark (Alopias 
wipes) of 640 lb., the largest ever taken on rod and 
reel; and a broad-bill swordfish of 400 lb., the first 
Ziphias gladius ever caught with rod and reel in New 
Zealand waters. Another article deals with the Zane 
Grey Game Fish Collection in the Hall of Fishes in the 
American Museum, which includes many o$ Mr. 
Grey’s most notable sporting catches. Van Campen 
Heilner describes his experiences in catching the 
bonefieh (Albula wipes), which he considers “the 
gamiest fish of any size or species in either fresh or 
salt water that an angler can hope to take.” By way 
of contrast, there is an interesting description of the 
primitive lines, hooks, and sinkers used by native 
fishers for the oilfish (Ruvettus pretiosus) in deep water, 
where the bottom may be reached at say 400 fathoms. 
Those readers more interested in general natural 
history are also well catered for. Mention must also 
be made of a general article by Dr. W. K. Gregory, 
wliich takes the form of a tour of the new Hall of 
Fishes of the American Museum. Judging from the 
illustrations given in this article, the new exhibit 
should prove a highly attractive one. 

At the annual statutory meeting of the Royal 
Society of Edinburgh, held on Monday, Oct. 22, the 
following officers were elected:— President: Sir Alfred 
Ewing; Vice-Presidents: Dr. James Currie, Dr. A. 
Crichton Mitchell, Prof. W. C. Molntosh, Sir Robert 
W. Philip, Prof. J. Graham Kerr, and Prof. W. Wright 
Smith; General Secretary: Prof. R. A. Sampson; 
Secretaries to Ordinary Meetings: Prof. C. G. Darwin 
and Dr. James Ritchie ; Treasurer: Dr. James Watt; 
Curator of Library and Museum : Prof. D’Arey Thomp¬ 
son ; Council: Prof. Richard Stanfield, Dr. A. Logan 
Turner, Dr. G, W. Tyrrell, Prof. J. H. Ashworth, 
The Hon. Lord Constable, Prof. E. Taylor Jones, Mr. 
J. B. Clark, Prof. F. A. E. Crew, Prof. J. Montagu 

F. Drummond, Mr. D. A. Stevenson, Prof. H, W. 
Turnbull, and Sir James Walker. 

The Council of the Institution of Civil Enginoers 
has recently made the following awards for session 
1927-28 in respect of selected engineering papers, 
published without discussion : A Telford Premium 
and an Indian Premium to Mr. F. C. Griffin (Calcutta); 
Telford Premiums to Messrs. R. A. Inglis (Buenos 
Aires), A. C. Vivian (Abadan, Persian Gulf), H. 
Herrod (Southsea), G. Parker (Cairo), and A. O. W. 
D. Pinson (Cairo); and in respect of papers read at 
students’ meetings in London or by students before 
meetings or local associations during the same session : 
The James Forrest Medal and a Miller Prize to Mr. 

G. L. Goulden (Manchester); and Miller Prizes to 
Messrs. A. J. P. Pashlar (Birmingham), W. T. 
Shaddock (Barnstaple), E. C. Cookson (London), 
W. H. G. Mercer (Manchester), C\ O. L. Gibbons 
(Stourbridge), E. M. Richardson (Manchester), J. 
S. Robertson (Glasgow), and 8. N. Kelly (Glasgow). 

Recent appointments to scientific and technical 
departments made by the Secretary of State for the 
Colonies include one assistant conservator of forests, 
Mr. I. R. Dale to Kenya Colony, and two veterinary 
appointments, Major H. Greenfield to be veterinary 
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surgeon, Barbados, and Mr, R. S. Marshall to be 
assistant veterinary pathologist, Nigeria. There 
are four appointments to agricultural departments : 
Mr. R. M. Davies to be Superintendent, Agricultural 
Department, Nigeria, Mr. J. D, Broatch and Mr. 
C. L. Skidmore to be assistant superintendents of 
agriculture, Gold Coast, and Mr. J, E. Bruce to be a 
district agricultural officer, Tanganyika Territory. 
The three last named were holders of colonial agri¬ 
cultural scholarships. Mr. G. G. Auchinleck, who 
was appointed deputy director of agriculture. Gold 
Coast, from Ceylon in 1925, now succeeds Mr. C. H. 
Knowles, who retires from the post of Director of 
Agriculture, Gold Coast. 

The nineteenth Annual Exhibition of Electrical, 
Optical, and other Physioal Apparatus is to be held 
by the Physical Society and the Optical Society on 
Jan. 8, 9, and 10, at the Imperial College of Science 
and Technology, South Kensington. As on previous 
occasions, the Exhibition will be divided into a Trade 
Section, comprising the exhibits of manufacturing 
firms, and a Research and Experimental Section. The 
Exhibition Committee invites offers from research 
laboratories and institutions, and from individual 
research workers, of exhibits suitable for inclusion in 
the Research and Experimental Section. The exhibits 
in this section will be arranged in three groups : (a) 
Exhibits illustrating the results of recent physical 
research ; (fc) lecture experiments in physics ; (c) 
historical exhibits in physics. Offers of exhibits for 
these throe groups should be communicated immedi¬ 
ately, and in any case not later than Nov. 14, to the 
Secretary, Physical and Optical Societies, 1 Lowther 
Gardens, Exhibition Road, London, S.W.7. 

A rev raw of the work of the Rockefeller Founda¬ 
tion for 1927, by its president, Dr. George E. Vincent, 
has been issuod. The total disbursements for the 
year amounted to 11,223,124 dollars. This includes 
a sum of two million dollars towards a site for the 
University of London. The remainder has been ex¬ 
pended in promoting public health organisations and 
nursing training schools in many lands, in grants to 
departments of schools of public health and biology, 
in the provision of 884 fellowships for study and 
research in preventive medicine, in a grant towards 
the publication of Biological Abstracts , in a contri¬ 
bution to the Health Organisation of the League of 
Nations, and in many minor appropriations for pro¬ 
moting human welfare. 

The Quarterly Review of Biology , published by 
The Williams and Wilkins Company, Baltimore, 
U.S.A. (the English agents being Bailli&re, Tindall 
and Cox), is one of the liveliest of*biological publica¬ 
tions. Its book notices are characterised by their 
downright opinions as well as by their caustic humour, 
and the main articles are valuable contributions, 
particularly directed towards the elucidation of 
general biological problems. In the June number, 
Prof. John Tait writes on “Homology, Analogy, and 
Plasis,” Remington Kellogg concludes his articles 
on the adaptation of whales to life in the water, 
R. M. Oslund discusses " Seasonal Modifications in 
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Testes of Vertebrates, 1 ’ tod Raymond Pearl's 
44 Evolution and Mortality ” has already been noticed 
amongst our Research Items, There are other 
equally important discussions, but the above gives 
a fair indication of the scope and interest of the 
number, 

A list of life-saving stations of the world, now in 
its second and much revised edition, is published by 
the International Hydrographic Bureau as Publication 
18 (price 30 cents). It gives the name, Latitude, and 
longitude and kind of apparatus kept at every station 
in the world. The text is in both English and French, 
and the Bureau gives full permission to anyone to 
reproduce the work in any other language. The most 
noticeable feature is the long list of countries on the 
coasts of which there are no live-saving stations. 
This is intelligible in certain lands which are off the 
track of shipping or in others which are still under the 
control of unprogressive governments, but it is sur¬ 
prising in the case of such countries as Newfoundland, 
Burma, and India (except Karachi), Jamaica, Cuba, 
Tasmania, and the whole of Africa except Algeria, 
Tunis, and the Union of South Africa. 

A list of classified geological photographs, arranged 
under subjects, has been compiled from the set of 
photographs taken by officers of the Geological Survey 
during the last thirty years in the course of their 
work in Great Britain. The complete set, numbering 
above 7000, is preserved in albums deposited in the 
libraries of the Survey and Museum at 28 Jennyn 
Street, and at the Scottish Office, 19 Grange Terrace, 
Edinburgh. The present list, which occupies 80 
pages, has been prepared to help teachers, and the 
public in general, to make a suitable and rapid 
selection of the more interesting and striking photo¬ 
graphs. Prints and lantern slides are supplied to 
order at reasonable prices, and, as shown by actual 
experience, within a reasonable time. Copies of this 
most useful and trustworthy publication are obtain¬ 
able at a shilling each from H.M. Stationery Office 
(Adastral House, Kingsway, W.C.2 ; York Street, 
Manchester ; 120 George Street, Edinburgh; or I 
St. Andrew’s Crescent, Cardiff). 

We have received the annual report for 1927-23 
of the National Institute for the Blind (224 Great 
Portland Street, London, W.l), The work of the 
Institute is surveyed and the activities of the blind 
are depicted in a number of illustrations. A research 
committee is constantly engaged in perfecting exist¬ 
ing, and seeking new, methods for minimising the 
hardships of blindness by mechanical means. The 
production of literature in Braille and Moon types 
forms are important branch of the work of the 
Institute, and during the year nearly 18,000 bound 
volumes in Braille were issued, including several 
works on scientific subjects. The Institute may be 
helped not only by monetary contributions but atop 
by volunteer workers for the production of Braille 
books, etc. 

The University of Columbia has recently published 
the Chandler Lecture delivered by Prof, M. Gomberg 
on the occasion of the presentation to hitn of tlte 
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Chandler gold medal in December 1927. Prof. Qom- 
berg is well known for hie work on free radicals and 
tri-valent carbon, and his lecture took the form of a 
review entitled “ Radicals in Chemistry, Past and 
Present/’ 

Messrs. Galloway and Porter, Ltd., Cambridge, 
have just issued a catalogue (No. 163) of upwards of 
a thousand works on mathematical and physical 
science offered for sale by them. The prices asked 
appear very reasonable. The catalogue contains as 
an addendum particulars of a number of pamphlets 
on the same subjects, many out of print and not 
easily obtainable. 

In the autumn announcement list of Messrs. 
Methuen and Co., Ltd., we notice the following 
forthcoming books of science: “ The Great Chemists,” 
Dr. E. J. HoLmyard ; “ Mine Ventilation : The 

'Generation of the Air Current,” Prof. H. Briggs ; 
” X-rays,” Dr. B. L. Worsnop ; “ The Applications 
of Interferometry,” W. E. Williams; 44 Wireless,” 
J. A. Ratcliffe ; 44 Mechanical Aptitude: Its Existence, 
Nature, and Measurement,” Dr. J. W. Cox ; “ Psycho¬ 


logy and Modern Materialism/' Prof. W. McDougall; 
41 Psychology as Science : Its Problems and Points 
of View/’ H. P. Weld ; and 44 The Desert Road to 
Turkestan,” O. Lattimore. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned? .—An 
assistant master for chemistry and physics in the 
Wimbledon Junior Technical School for Boys—The 
Principal, Technical Institute, Gladstone Road, 
S.W.19 (Nov. 2). An Ackroyd memorial research 
fellow for textile industries in the University of Leeds 
—The Clerk to the Senate, University of Leeds 
(Nov. 3). A demonstrator in agricultural botany in 
the Department of Botany, the University, Leeds— 
The Registrar, The University, Leeds (Nov. 12). A 
professor of physiology at the King Edward Medical 
College, Lahore—The Inspector-General of Civil 
Hospitals, Punjab, Lahore (Dec. 1). A junior assistant 
under the Directorate of Ballistics Research, Research 
Department, Woolwich—The Chief Superintendent, 
Research Department, Woolwich, S.E.18. An assist¬ 
ant lecturer in physical chemistry in the University 
of Leeds—The Registrar, The University, Leeds. 


Our Astronomical Column. 


The Rotation Period of Neptune. —J. H. Moore 
and D. H. Menzel have investigated this period by the 
spectroscopic method, using the 36-inch refractor at 
Lick (Pubs. Astr. Sac. Pacific , August). They placed 
the slit parallel to the planet’s equator, as lately deter¬ 
mined by Eichelberger and Newton from the shift in 
the node of the satellite ; their deduced option for 
the planet’s north pole was R.A. 295°*2, N.DecI. 41°>3 # 
equinox 1900*0. 

Seven spectrograms were obtained between Feb. 17 
and May 30, 1928. They all showed the spectral lines 
inclined in the same sense, and gave 2*76 ±0-15 
km./sec. as the linear speed of a point on the equator. 
Taking the circumference of Neptune’s equator as 
157,000 km., they deduce 15*8 hours as the rotation 
period, with a probable error of 1 hour. This result 
makes it probable that the values 7 h 55 m 12 8 , and 
*1* SO® 6® found by Maxwell Hall in 1883 and 1915 
respectively, and those found a few years ago by Opik 
and Liviander at Tartu, 7 h 42 m 24*1 and 7 h S0 ro lO**?, 
were really the half period. The latter were found by 
eriodic variation in the planet's light; if opposite 
emispheres happened to resemble each other, the 
light would vary in half the rotation period. Twice the 
mean of the four values is 16 h 38 m 56 B *4, which is very 
close to the new value. The longer value is supported 
by dynamical considerations. Dr, J. Jackson having 
shown, in Mon , Not. Roy . .daf. Soc, for March 1926, 
that the 7-hour period would imply a degree of oblate- 
ness in the planet much greater than that indicated by 
the shift of the node of the satellite. He found a period 
of 10*1 hours, but with a probable error of nearly a 
fifth of itself, so that the new value is not too discordant 
from it. The most surprising result of the new investi¬ 
gation is that the rotation of Neptune is direct, that is, 
m the same direction as the earth, and the opposite 
direction to the revolution of the satellite. The seven 
spectrograms are all in agreement on this point. In all 
other Oases in the solar system, exoept the very remote 
outer satellites of Jupiter and Saturn, rotation and 
satellite movement are in the same sense. Moore and 
Mehael found that the shift in latitude 45° was A of 


that at the equator, while that at the poles was almost 
zero ; these results support the correctness of the 
assumed position of the planet’s equator. 

Photographs of Venus. —The photography of 
Venus in light of different wave-lengths was under¬ 
taken by Mr. F. E. Ross during a very favourable elon¬ 
gation in Juno-Juiy 1927, using the Mount Wilson 
60-inch and 100-inch reflectors. A paper describing 
his results, and including a useful resume of previous 
work on Venus (both photographic anti visual), 
appears in a recent issue of the A strophyeical Jonmal 
(vol. 68, p. 67). Owing to the greater penetrating 
power of long waves, it was hoped that photographs 
taken by red or infra-red light might show some de¬ 
tails of the true surface ; it was found, however, that 
such photographs actually showed no detail, whereas 
many markings were clearly visible in photographs 
taken in ultra-violet light. The author suggests as a 
tentative explanation the existence of a very dense 
yellowish lower atmosphere above which lies a thin 
stratum of oirrus cloud. The ultra-violet photographs 
(which are well reproduced on two plates) show much 
variable detail, assumed to be due to atmospheric dis¬ 
turbances in the upper layers. The photographs 
appear to require a short rotation period, inconsistent 
with spectroscopic data, and a period of about 30 days 
is suggested as the best compromise which can be 
made at present from all existing data. 

The Orbit of / Herculis. —The work of E. 
Silberaagel on the orbit of f Herculis was recently 
mentioned in this column. He contributes a paper 
on p* Herculis to Astr . Nach. t 5683. The observations 
used extend from 1857 to 1926, without any con¬ 
siderable gaps, and cover more than one and a half 
revolutions. The final period is 42*87 years, peri- 
astron 1879*42, semi-major axis 1*29*, eccentricity 
0*183. A second solution, witff slightly different 
Value®, represents the observations of distance some¬ 
what better. Systematic corrections are determined 
for six of the observers. 
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Research Items. 


Bronze Age and later Burials at Dunstable. 
—A further report on the excavations of the Univer¬ 
sity College (London) and the Hospital Anthropo¬ 
logical Society at Dunstable on No. 5 Barrow, Five 
Knolls, appears in Man for September. The whole 
of the central area and a large part of the periphery 
of the mound have now been excavated down to the 
undisturbed chalk. Twelve secondary interments by 
inhumation were found, including a large multiple 
burial near the north-east margin of the barrow, 
making twenty-two superficial burials by inhumation 
on this site in all. The evidence points to the barrow 
having been erected in the Bronze Age. The primary 
burial contained a woman of neolithic type, while the 
urn containing cremation No. 1 was deposited in the 
Middle Bronze Age, and No. 2 probably dates from 
the latter period, though there is no evidence. It is 
likely that the barrow was used as a burial place in 
Saxon times. The superficial burials were all very 
near the surface, on© being so little as three inches 
only below it. The archaeological evidence for dating 
them is very scanty, but, accepting a coin as indica¬ 
tive of date, the end of the third century a.d. may be 
taken as the limiting date, but there is nothing to 
show how much later they may be. The careless 
method of burial suggests a v plaoe of execution. The 
disturbance after burial in many cases is probably 
recont. All the adult male skulls are large and mus¬ 
cular. One is dolichocephalic, six mesolicephalic, and 
four brachycephalic, the index ranging from 74*7 to 
S3. The average from the multiple burial is 70*9, and 
of the other male skulls 78*0. The average for the 
Saxon skulls in the London museums is 74*7, and it 
is therefore possible that the Dunstable skulls show 
signs of Alpine 'admixture. The jaw is larger and 
broader than the usual Saxon type, and the nasal 
index higher (average of 7 males, 50*0). On the 
other hand, the greater baaiobregmatic and n&so- 
basion length characteristic of the Saxon type is 
present, distinguishing it from the Iron Age and 
Romano-British type. The teeth are large and 
regular; two have an edge to edge bite. Seven 
adult males show caries. 

Ox yuen and Cancer. —Warburg and his collabor¬ 
ators have shown that malignant tissues differ 
from normal tissues in the character of their re¬ 
spiratory processes : the tumour cells obtain their 
energy chiefly from glycolysis with the consequent 
production of lactic, acid, whereas in the respiration 
of normal cells oxygen is utilised and the end products 
of combustion are carbon dioxide and water. A 
normally growing cell also shows glycolytic activity, 
but the accompanying utilisation of oxygen suffices 
to break down the products of this activity into 
the ultimate end substances of oxidation. Warburg 
therefor© suggests that the causative factor in the 
origin of tiunoura is deficiency of oxygen. Such a 
conclusion calls to mind that Mr. Lionel CresaweU 
put forward the same view so far back as the 
year 1914 {Nineteenth Century and After , May 1914) 
as the Spectator of Sept. 29 points out. He sug¬ 
gested that a variety of agents might be the 
immediate cause of a deficiency in the oxygen 
supply to a cell or group of cells, such as injury, 
senility, etc. If active nascent oxygen were sup¬ 
plied to these cells, presumably by means of some 
catalytic agent, they might be expected to seize on it 
avidly, and so increase their oxidative processes that 
the food supply reaching them by the usual channels 
becomes insufficient and they are led to prey upon 
their neighbours, which, being uninjured, are still 
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suffering from lack of oxygen. Although in its 
details the hypothesis may not be completely borne 
out by the facts of experiment, yet the central idea 
of a lack of oxygen being the essential stimulus to 
the development by a cell of malignant character¬ 
istics appears confirmed by the work of Warburg. 
The corollary is that an adequate supply of oxygen 
to tumour cells should inhibit their disordered growth, 
and Wasels has found in mice that cure of malignant 
growths has followed the respiration of a mixture of 
oxygen and carbonic acid, accompanied by the 
injection of certain preparations of iron. It is 
possible that these observations may provide the 
explanation for certain cases of spontaneous cure of 
oancer which have been reported, as well as lead to an 
efficient therapeutios in the future. 

Toheroa Sour.—Dr. John Malcolm in his paper 
“ Food Values of New Zealand Fish, Part 9. Tinned 
Toheroa and Toheroa Soup” {Trans* and Proc . New 
Zealand Institute , vol. 59, pt. 1, March 1928) gives the 
results of an investigation of the food value of tinned 
Toheroa and Toheroa soup. The Toheroa (Amphi- 
desma ventricosum Gray) is a bivalve mollusc living in 
the tideway of certain long sandy beaches, and has 
been recently successfully canned whole and forms the 
basis of 4 Toheroa soup.* Experiments on feeding 
rats showed the mollusc to be rich in vitamin A. 
Similar work done on the Stewart Island oysters 
showed that, on the whole, the toheroos were the 
richer of the two, although both were valuable sources 
of this vitamin. The toheroa is apparently richer in 
chlorophyll, and it is thought this is probably due to its 
eating more phytoplankton, whilst the oyster eats 
more zooplankton. 

New Zealand Aloyonarians. — In his paper 44 On 
Some Alcyonarians from New Zealand Waters ” 
{Trans, and Proc . New Zealand Institute , vol. 59, pt. I, 
March 1928) Dr. Benham describes five species, four of 
which are new. Only a few forms are known from 
these waters round the New Zealand coast, and the 
fauna of the deeper water apparently forma a new 
field for the zoologist. Of the species here described 
three belong to the order Alcyohacea, one to the 
Stolonifera, and one to the Pseudaxonia. Clavuktria 
thomsoni sp. n. is attributed to this genus by the author 
with some hesitation, as it has many features in 
common with Verriirs Anthopodium australe growing 
on another Alcyonarian, Primnoellq australasias . Un¬ 
fortunately, no figure exists of this. Clavtdaria 
thomsoni is a small form which creeps over the surface 
of a simple coral, probably a species of CaryophyUto. 
The coral itself was covered with an encrusting sponge 
containing needle-like spicules and the alcyonarian 
polyps projected through the sponge. So densely are 
the polyps coated with their own spicules, which are 
elongated and knobbed, that the stolon is completely 
hidden. With the Aloyonoria a knowledge of the 
internal anatomy and form of spicules is essential, 
therefore comparison with the species of most of the 
older authorities, who named them from external 
features only, is difficult. In these descriptions full 
attention is given to these important points and blear 
text figures are included. 

Identification and Classification of Fishes by 
their Scales,— The interesting question of the use¬ 
fulness of scale-characters for the identification and 
classification of fishes is dealt with by Miss E* B. 
Peabody in University of Colorado Studies* vol. 16, 
No. 2. A group of fishes, the sub-order Clupeoidai, 
was chosen m which, betides clearly delimited species. 
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there are certain species which have been classified 
now in one family and now in another by different 
taxonomists. An endeavour was made to asoertain 
what light on the relationship of the species could be 
derived from a study of the scale-patterns, and to 
determine whether the scales could help to decide the 
proper position of some of the fishes the indefinite 
relationships of which had been shown by their 
numerous changes from one family to another. Miss 
Peabody draws the general conclusion that scales have 
a diagnostic value and are distinctive of families and 
genera, but not always of species. Those families 
which have been clearly delimited by taxonomists on 
the evidence of the morphology of the entire fish and 
have not been subjected to subsequent changes of 
position by other workers, exhibit definite scale- 
characters which distinguish them from other families. 
On the other hand, in those groups the genera of which 
have been changed again and again by taxonomists, 
the scales reflect the indefiniteness of the family 
border-lines. The author rightly points out that if 
soales, convenient as they are for study, can yield 
results similar to those obtainable by the usual pro¬ 
cess, then their use in cases where the whole fish is not 
conveniently at hand or cannot be produced, as in 
paliBontological work, is of importance. 


Biological Control of Wood-Wasps. —The acci¬ 
dental introduction into New Zealand of the injurious 
steel-blue wood-wasp Sirex juvencus has led to the 
study of the parasites of its close ally S. cyaneus in 
England. In the Bulletin of Entomological Research, 
vol. 19, part 1 (August 1928) Messrs. R. N. Chrystal 
and J. G. Myers describe the main features in the life- 
histories of the large Ichneumon Rhyaaa persuasoria 
fluid the rare and aberrant Cynipid Ibalia leucoapoides. 
They were fortunate in finding m Tubney Wood, near 
Oxford, which consists of a stand of larches and pines, 
a locality where the host and its parasites occurred in 
sufficient numbers to allow of regular observation. 
The method of oviposition of Rhyesa has long excited 
the interest of entomologists, doubt often being ex¬ 
pressed as to the ability of the insect to penetrate 
solid wood with its long slender ovipositor. The 
authors fortunately are able definitely to answer this 
question and find that the insect can pierce, almost 
up to the hilt of the ovipositor, the soundest wood, 
.line eggs, which are described for the first time, are laid 
in the burrows of almost or quite fully fed Sirex larvae 
or the pupe. They live as ectoparasites, and the whole 
Ufe-oycle normally occupies one year. The Ibalia ovi¬ 
posits in the young Sirex larva just before or more 
rarely just after hatching, utilising the ovipositor bores 
ol its host for the purpose. The larvre of this parasite 
seem to live wholly within their hosts, and the life- 
cycle requires at least two years. Since the two 
parasites attack their host in very different stages of 
the latter, risk of superparasitism seems negligible, 
and it is suggested that both species be introduced into 
Now Zealand as a measure against the wood-wasp 
Sirex juvencus. 


Research on Malting Barley. —The Barley 
Research Scheme of the Institute of Brewing has as its 
objects the investigation of the infiuenoe of soil, season, 
and manure on the yield and Quality of the barley, the 
study of new variations and the differentiation of 
malting barleys by chemical means. The gradual 
accumulation of a great mass of data during the five 
years of its existence has obscured a number of in¬ 
teresting generalisations that emerge from the results, 
aha, a recent careful analysis by Sir John Russell 
{Jour* In*& Brewing, 34, 439; I928)provides a useful 
summary of the present position. The trials were all 
oaiwied out with Plumage Archer seed and under the 


same system of manuring, and on average, 1 cwt. of 
ammonium sulphate increased the yield by about 
6 bushels per acre, i.e, six times the increase produced 
by superphosphate or potassium sulphate. It seems, 
however, that phosphates, which cause the barley to 
ripen prematurely, may even produce a decrease in 
yield on light dry soils. The April rainfall determines 
whether the plant can take up its fertiliser, whilst 
rainfall in May and June governs the use to which the 
fertiliser can be put, and is detrimental when potash 
is used. Ammonium chloride is a better source of 
nitrogen than an equivalent amount of the sulphate, 
and produces a greater number of grains per acre 
although the number of grains per ear is unaltered. 
The actual extract and amount of nitrogen in the grain, 
however, are both governed principally by the sou and 
season, and from a consideration of the rainfall in May 
and June, and of the date of sowing, it should be 
possible to forecast the latter for a particular soil. 
Analyses showed that the nitrogen content varied 
directly with the diastatic power, and inversely with 
the carbohydrate content. 

Green Manuring. —Green manures grown as oover 
oropa vary considerably as regards the rate of accumu¬ 
lation of nitrates which follows their incorporation 
with the soil, a further variation depending upon the 
time of ploughing under, whether in spring or autumn. 
T. L. Lyon and B. D. Wilson (Cornell Vniv. Agric. 
Expt . Stal, Memoir f 115) have grown vetch, rye, peas, 
oats, and buckwheat as cover crops for ten successive 
seasons on the same soil, and found that the accumu¬ 
lation of nitrogen during the fallow periods after 
turning in decreased progressively in the order given, 
vetoh being the most effective. The advantage in 
this respect lay with those crops whioh were less 
advanced in growth at the time of ploughing under. 
Pall ploughing induced the highest soil content of 
nitrate nitrogen in the spring and early summer, and 
liming increased the accumulation, particularly with 
rye. During the ten yoars* period of experiment the 
soil of all plots lost in total nitrogen at the rate of 
42 lb. nitrogen per aore with vetoh, 217 lb. with rye, 
380 lb. with peas, 382 lb. with oats, and 412 lb. with 
buckwheat, whereas a similar plot kept continuously 
under grass gained 416 lb. nitrogen per acre. The 
loss of total nitrogen woe in inverse order to nitrate 
nitrogen content of the soil during the period when 
nitrates were highest. After the ten years all the 
plots were planted to maize one year and oats the 
next, and the combined yields of the two crops were 
in inverse order to the loss of total nitrogen in the 
soil. As a means of mitigating the loss of fertility 
indicated by these results, it is suggested that (1) the 
land be laid down to grass for a period of years, and 
{2) those legumes be cultivated which are most active in 
fixing nitrogen, for example, vetoh, but not field peas. 

Iodine from Marine Alg^i. —The re-establish¬ 
ment of an industry based on the utilisation of marine 
algee would be of very great economic importance for 
the inhabitants of the west coast of Ireland. T. 
Dillon and E. F. Lavelle (Boon. Proc. Roy t Dublin 
So c., September) suggest a process whereby various 
products can be recovered, whioh is simple enough in 
its initial stages to be operated locally all the year 
round. The idea is to oollect the seaweed, chiefly 
Laminarias, in reservoirs exposed to the weather and 
to allow it to decay. The resulting liquid, rich in 
iodine, potash, and organic matter, would be drained 
off at intervals, concentrated locally, and dispatched 
to a central factory for final treatment. Small scale 
experiments, in whioh 31 kilograms of Laminarias were 
allowed to decay in the open for seventeen weeks, 
showed that the bulk of the iodine present was ex- 
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tractad in that time, about 70 per cent of the mineral 
matter, and 29 per cent of the total solids. Very little 
nitrogen was obtained by this method. After nine 
months a certain proportion of seaweed remained in- 
completely decayed, and it is suggested that such 
residues could be dried during the summer months and 
utilised as fuel for the evaporation of the extracts, 

I Deformation of the Sea-bed during Earth¬ 
quakes. —Messrs. T. Terada and 8. Higasi have 
studied the deformation of the sea-bed in three recent 
Japanese earthquakes. In the Tango earthquake of 
1927 (Tokyo Imp. Acad. Proc, t vol, 4, pp. 296-299; 
1928), a comparison of soundings before and after the 
earthquake revealed a zone of depression (of more 
than 3 metres) parallel to the coast-line and at a dis¬ 
tance of 1-3 km. from it, beyond which there was a 
broader zone of upheaval. In the Tajima earthquake 
of 1925 and the Kwanto earthquake of 1923 (ibid. t pp. 
364-366), there was formod first a zone of depression, 
then ft zone of upheaval, both parallel to the coast¬ 
line, succeeded by another area of depression. This 
tendency of the sea-bed to be deformed in alternate 
zones of depression and elevation parallel to the coast¬ 
line suggests, in the authors’ opinion, that there is 
some essential difference in the structure of the earth’s 
crust even between the land-area and the shallow 
shelf of the sea-bed. 

Ancient Volcanoes of Burma. —During the last 
four years Dr. H. L. Chhibber, of Rangoon, has pub¬ 
lished a long series of papers (in some oases in col¬ 
laboration with others) dealing with the records of 
Tertiary volcanic activity in Burma. A convenient 
summary and map is now presented in the Journal of 
the Burma Research Society (vol. 17, p. 169, 1927). 
The volcanoes of Burma show a remarkable linear 
arrangement, but up to the present the erroneous 
idea of a single volcanic line has prevailed ; actually, 
there are four main lines. The western line is con¬ 
nected with the Arakan Yornas and the Andaman 
Islands, and includes many serpentine intrusions, 
The eastern line lies on the 8han plateau, and another 
line lies close to the edge of the plateau j the rocks of 
these include rhyolites and basalts having Atlantic 
characters. Finally, there is the best-known central 
or Popa line of volcanoes, including the centres of 
Mt. Popa, Monywa, and Wuntho. Barren Island and 
Narcondarn represent the seaward continuation of 
this line, which is everywhere characterised by doler- 
ites or by basalts, andesites, and related rocks of 
Pacific types. Beginning in the late Cretaceous, 
activity has continued at intervals up to almost 
historical times! It is noted throughout the country 
that the volcanoes have broken through in or near 
valleys and have avoided ridges or hills. 

The Great Whin Sill.'— An important paper by 
Prof. A. Holmes and Dr. H. F. Harwood on the age 
and composition of the Whin Sill and the related 
dikes of the north of England, appears in the Minora - 
logical Magazine, for September. The post-West¬ 
phalian dikes of the district may be classified by their 
orientations into two clearly defined series. One of 
these consists of quartz-dolerites of the Whin 8iII 
type in late Carboniferous dikes running east and 
west or north of east, whereas the other consists of 
Tertiary tholeiite dikes running north of west towards 
Mull. The Whin Sill dikes Fall into four echelons, 
the Holy Island, High Green, St. Oswald’s Chapel, and 
Hett systems. Chemical and mineral analyses of 
typical examples of each of these (and of the Wacker- 
field dyke to the south) prove that they and the 
Whin Sill are composed throughout of substantially 
identical material. It is shown that the magma- ‘ 
type is one of World-wide continental distribution j 
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and that it is a nearly constant end-product towards 
which basaltic magma tends to differentiate under 
regional conditions. Under the central conditions 
of oceanic islands, differentiation follows a totally 
different course. The cooling history of the pyrox¬ 
enes is worked out with special care, and the .results 
are interpreted to indicate that some of the Tertiary 
dikes of Mull may represent a basaltic magma' 
diluted with granitic magma rather than a residual 
magma produced by crystallisation - differentiation 
of the type advocated by Bowen. Prof. Holmes dis¬ 
cusses the significance of his discovery of a pebble of 
the Whin Sill type of quartz-dolerite in the Upper 
Brookram near Appleby. This and other evidence 
leads him to conclude (a) that the intrusion of the 
Whin Sill and the related dikes followed closely on 
the Asturian phase of the Heroynian movements 
(between Westphalian and Stephanian); and (6) that 
the later mineralisation of the north of England (lead- 
zinc-fluorite-barytes, etc.) was associated with the 
Baalian movements (between Autunian and Saxon- 
ian). The injection of the Whin Sill and dikes is 
thus regarded as the closing aot of the Upper Car¬ 
boniferous in the north of England. 

Crystallographic Tables. —The attention of 
mineralogists is directed to a useful publication by 
Victor Goldschmidt and 8. G. Gordon, in which the 
determined crystallographic constants (angles and 
axial ratios) of all minerals are listed. The pamphlet 
is issued by the Academy of National Sciences of 
Philadelphia as Special Publication No. 2> 1928, at 
a price of 1.50 dollars. Details are tabulated for 
1217 mineral species, and the chemical composition, 
specific gravity, hardness, cleavage, etc., are stated. 
The tables are based on the Goldschmidt two-dimen¬ 
sional gnomonio method and symbols, of which a 
brief explanation is given in the introduction. 

A New Magnetic Alloy. —The September issue 
of the Journal of the Franklin Institute contains an 
account by Mr. G. W. Elmen, of the Bell Telephone 
Laboratories, New York, of the magnetic properties of 
the new alloy 4 Permivar,’ of composition nickel 
45 per cent, cobalt 25 per cent, and iron 3d per cent. 
When properly heat-treated, its magnetic permeability 
is initially double that of iron and is constant for fields 
up to 2 gauss. Its hysteresis loss per cubic centimetre 
per cycle for a magnetic induction of 100 gauss is only 
2*4 x 1 O' 6 ergs, while that of permalloy with 78 per cent 
of nickel is 3-3 x 10“*, and that of iron of,the order of 
1 erg. Slow cooling through the range of temperature 
500 -400° 0. and* baking for a considerable time at 
425° C. appear to be necessary for the development of 
the characteristic properties of the alloy, which is 
likely to prove of great value in the cores of loading 
coils for telephone circuits. 

Radio Tims Signals. —The daily time signals trans¬ 
mitted by the radio stations at Rugby, Bordeaux, 
Nauen, and Annapolis are generally accepted by sur¬ 
veyors as accurate, for their errors rarely exceed one- , 
tenth of a second. At the Conference of Empire Bur: 
veyors held last July, it was suggested that it would 
be useful to have published the corrections to Bor¬ 
deaux, Nauen, and Annapolis, as determined at Green¬ 
wich. Corrections to the Rugby signal are published 
a month in sircar in the Admiralty Notices to 
Mariners. The Geographical Journal for October re¬ 
ports that the suggestion of the Conference has been 
adopted and that NoUoes to Mariners now contains 
the corrections. The greatest correction to Rugby: 
during July was 0*04 e. and to Bordeaux O'13 s„ and 
the averages without regard to signs O<019 gad ; 
0 039 s. respectively. The correction to Annapoliswaa 
uniformly .poattiv* ^th a meftn of 0*074 s. / < ?J 
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The Forest Industry of Finland. 


F a recent number (No. 8, 1928) of the Oxford 
Forestry Memoirs , Mr* W. E. Hiley discusses the 
“ Forest Industry of Finland/ 1 his brochure being 
based on a visit to the Finnish forests last year. 
It has become a curious practice with some of the 
younger Writers on forestry questions to treat pre¬ 
war investigations as either non-existent or of little 
importance. Thus in his paper Mr. Hiley writes: 

Much has been written in the English language 
about Finnish forestry and the timber trade, and 
English readers can acquire a good general knowledge 
of these subjects without leaving Britain. But so 
lar, very little information has been available with 
regard to the eoonomios of Finnish forestry.” Mr. 
Hiley does not define his term, 1 economics/ but a 
perusal of his interesting memoir fails to exhibit any 
marked departures from the lines of articles whioh 
appeared in 1911 in the publications of the Geo¬ 
graphical Society of Finland. Several of these articles 
were from the pens of experts such as Prof. A. K. 
Kajander, P. W. Hannikaiven (then Director-General 
of State Forests), and A. B. Helander (Inspector 
of Forests), These articles were dealt with m the 
English press and in some cases by men who had a 
personal acquaintance with the Finnish forests. 

Although, as Mr. Hiley says, the State forests of 
Finland are mainly confined to the northern parts of 
the country, the richer and better forests to the 
aouth being largely in private ownership, yet by 1910 
the annual receipts from the State forests amounted 
to £680,000 with an expenditure of £195,000. Under 
the Czarist regime, however, the policy towards 
Finland was one of repression in industrial develop¬ 
ment, and the forest administration was starved. It 
may be mentioned that the species consist principally 
of Soots pine, spruce, and white birch, with a little 
aspen, grey alder, and pedunculate oak. 

Since 1917, when Finland freed herself from Russia, 
there has been a remarkable progress in forest develop¬ 
ment and timber exploitation on up-to-date lines, 
with the result that at the present time she is one 
of our best suppliers of soft woods and has taken a 
leading place in the European timber markets. This 
development, and the startling rapidity with which 
it has proceeded, has proved of high interest to those 
' acquainted with the country and its pre-War position, 
Mr. Hiley has taken full advantage of the opportunities 
so kindly afforded him by the Finnish Government 


officials, and his memoir will prove of value to all in¬ 
terested in this matter. It will suffice here to indicate 
some of the main divisions of his subject; namely, 
ownership of the forests, administration I State forests, 
joint stock company forests, private forests)^ sylvi¬ 
culture, felling and extraction, sawmills, economics of 
forest management, costs and prices, and finally a few 
remarks on the forest policy of Finland. The latter 
are of special interest, since the author here gives us 
thepresent-day forest policy of the Government. 

The State recognises that its first duty is to main¬ 
tain the timber increment (the forests providing the 
most important of Finnish exports) so as to preserve 
the great timber industry of the oountry, whilst 
maintaining the necessary supplies of wood for home 
consumption. In 1926 the value of timber and other 
forestjproducts exported amounted to 86*4 per oeat 
of all Finnish exports. As regards home consumption, 
all who have visited the country will have been 
struck by the universal use of timber. Outside the 
larger cities all buildings are almost entirely con¬ 
structed of wood. It is estimated that 60 per cent 
of the wood felled is used in the country, representing 
a per capita consumption of 200 cub. ft. j>er annum, 
or about ten times more than the consumption in 
Britain. Wooden fences replace hedges, and the 
railway engines are of course fuelled with wood, coal 
being too expensive. The new policy in the State 
forests is to take an increasing share in the conversion 
of timber, whereas formerly the trees were sold 
standing, or felled and hauled to the rivers. The 
State now owns a controlling share in two important 
timber companies and has several sawmills of its own, 
including a largo and modem mill at Veitsiluoto at 
the mouth of the Kemi River, in the extreme north of 
the Gulf of Bothnia. 

The income from, and expenditure on, the State 
forests has increased progressively since the country 
became independent and a more rational policy was 
introduced, the figures for 1924 being respectively 
about nineteen and twenty-eight- times the amounts 
for 1910. Some dissatisfaction is being manifested at 
the 8tate entering into competition with the mercantile 
community ; but in the present stage of this im¬ 
portant industry in the country the policy would 
appear to be a sound one. In conclusion, Mr. Hiley’s 
brochure may be commended as meriting a study by 
all interested in the soft wood timber trade. 


Chemical Analysis in the Public Service. 


4 {SAFEGUARDING 1 —in a non-political sense; aafe- 
guarding of health, of justice, and of revenue 
relies to an ever-increasing extent on the services 
which can, under cautious yet confident direction, 
be mwfered by chemical science. The report of the 
Government Chemist for the year ending Mar. 31, 
1928* abounds in examples of such service to the 
various departments, and in certain respects to the 
Government of Northern Ireland, the High Com- 
missioner for India, the Crown Agents for the Colonies, 
the Dominions Office, the Corporation of Trinity 
House, tbe Commonwealth of Australia* and the High 
Commissioner for Southern Rhodesia. The work for 
mostbf the departments is carried out at the laboratory 
it Clement's Inn Passage, London ; the laboratory at 
the Custom House naturally deals specially with 
Samples, some of which, together with excise 
are examined at chemical Stations estab¬ 
lished *ft the more important seaports. In addition, 
the laboratory at the Geological Survey Museum 
mid work for the War Office is per- 


formed at the Supply Reserve Depot laboratory at 
Deptford. 

The total number of samples examined during the 
year was 491,039, an increase of 21,397 over that of the 
preceding year. In addition to this purely routine 
analysis—if such a term can be properly applied to so 
heterogeneous a collection of samples, involving the 
most varied and detailed methods of examination—a 
considerable amount of work has been done in con¬ 
nexion with the revision of existing methods and the 
investigation of new methods of detection and deter¬ 
mination of substances ; moreover, the Government 
Chemist (Sir Robert Robertson), his deputy, and staff 
serve on various official committees, and from time to 
time are called upon to give evidence in legal pro¬ 
ceedings. 

The report shows, for example, that exceptional 
care is necessary in the sampling pf milk supplied in 
bottles, the absence of air space rendering mixing 
difficult; that forty samples of fresh milk in chums 
imported from the Continent were satisfactory ; and 
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that although only 45 per cent of the samples of 
imported cheeae examined had been prepared from 
whole milk, in the absence of regulations relating to 
the marking of skimmed milk cheese no action could 
be taken in respect of the remainder. On the other 
hand, out of 09 samples of condensed milk or milk 
powder, seventeen had been prepared from skimmed 
milk without being so declared on the package, as 
required by law. 

More than fifty samples of river water, muds, and 
effluents were examined from the point of view of fish 
life and the effect of pollution on fish and fish food. 
Incidentally, North Sea herring and sea water weze 
found to contain traces of arsenic. A sheep's jawbone 
containing teeth with a metallic lustre, popularly 
believed to be a deposit of gold, was examined ; the 
metallic sheen appeared to be due to the effect of light 
on a laminated crystalline structure mainly composed 


of calcium phosphate. In 50 pet cent of the samples 
of non-alcoholic beer the amount of proof-spirit 
present exceeded the legal limit of 2 per cent, and 
14 out of 36 samples of herb beer, ginger beer, etc., con¬ 
tained alcohol ranging from 2 to 5 per oent of proof spirit* 
The silk and artificial silk duties have in many caeca 
necessitated much detailed examination of goods. 
Saccharin is searched for in all likely preparations, and 
is indeed found in a large proportion of imported 
substances, usually containing some other dutiable 
ingredient. Large stocks of tea in bonded ware¬ 
houses on the banks of the Thames had to be re¬ 
examined on account of damage caused by floods. It 
is also worth recording that more than 200 milligrams 
of radium were recovered during the year from 
accumulated stocks of disused luminous compass dials 
etc., and the product was concentrated into a high- 
grade salt. 


The Embrittlement of Boiler Plates. 


I N the issue of Natukk for May 7, 1927, p. 686, an 
account was given of work which had been carried 
out at the Experimental Researoh Station of the 
University of Illinois over a period of several years. 
The authors, S. W. Parr and F. G. Straub, showed 
that the embrittlement of boiler plates takes place as 
a result of the simultaneous action of a tensile stress 
exceeding the elastic limit, and of a concentrated 
solution of caustic soda. The amount of the latter 
required exceeds, however, anything whioh could 
normally be present in the boiler water itself, but this 
concentration can occur in the seams where the plates 
have been riveted together, and it is in this locality 
that embrittlement cracking takes place. 

Bulletin No. 177 by the same authors confirms the 
earlier work, both by laboratory teste and in actual 
boiler practice, but carries the question of the inhibi¬ 
tion of the embrittlement a good deal further. It was 
shown in the earlier paper that, provided the amount 
of sodium sulphate in solution in the water was 
sufficient, embrittlement could be prevented. The 
American Society of Mechanical Engineers has 
recommended, therefore, that the water in boilers 
should be maintained with a ratio of sodium sulphate 
to total alkalinity, calculated as sodium carbonate, 
of not less than the following : For a working pressure 
in the boiler up to 160 lb. per square inch, 1 to 1; 
from 160 lb. to 200 lb. per square inch working pressure, 
2 to 1 ; and above 260 lb. per square inch, 3 to 1. 
It is doubtful whether any case of britfclenees has ever 
been observed in boilers where these conditions have 
been fulfilled. 

The authors in their later paper have pointed out 
in a very clear manner the danger whioh may ensue 
as the result of the addition of water - softening 
materials, such as soda ash or zeolite, in the absence 


of adequate supervision, and give numerous examples 
of failures in boilers which have resulted from the 
use of these materials without proper control. From 
the very large number of cases of boiler embrittlement 
whioh have come under their examination, the 
authors state that 10 per cent only were the result 
of embrittlement by natural water, 20 per oent 
occurred with water treated with soda ash, and no 
less than 70 per cent with water treated with zeolite. 
The presenoe of sodium ohloride in the boiler water 
is also shown to accelerate the attack very greatly. 

Attempts to prevent the formation of oaustio soda 
in the boilers by the addition of organic matter have 
been made, but with no success in the authors' hands, 
since it is impossible appreciably to retard the decom¬ 
position of the sodium carbonate by this means. 
Apparently the most successful method of preventing 
brittleness is by the addition of soluble phosphates : 
a solution of sodium phosphate containing 0*6 gram 
of the P0 4 radical per litre has been shown to prevent 
oracking even where a steam pressure as high as 
600 lb. per square inch has been used, and where the 
mild steel has been subjected to a tensile stress of 
45,000 lb. per square inch, together with a concentra¬ 
tion of soaium hydroxide of roughly 300 grams per 
litre. In a check experiment, using the same condi¬ 
tions apart from the addition of the phosphate, 
fracture occurred in the steel in twenty-four hours. It 
is stated that a United States patent has been taken 
out to cover this use of sodium phosphate. Other 
substances, such as chromates, tannates, acetates, 
etc., may also possess value in this connexion. 

The authors have been unable to find any steel, 
otherwise suitable for boiler plates, whioh is resistant 
to the embrittlement resulting from the simultaneous 
aotion of stress and caustic soda attack. 


The Public Health. 


HMHE ninth Annual Report of the Ministry of 
J- Health, 1927-28, 1 is a mine of information on 
various aspects of the public health. It is divided 
into five sections, one of which comprises the report 
of the Welsh Board of Health, and a series of appen¬ 
dices. The five main divisions deal with the public 
health, local government and finance, administration - 
of the poor law, and National Health Insurance and 
Contributory Pensions. Among the general subjects 
in the section on public health, reference is made to 
the coming into foroe of the Therapeutic Substances 
Act, 1925, and the passage of a Bill through Parlia¬ 
ment to amend the Mental deficiency Act, 1913, to 
allow of the treatment of young persons suffering 


1 " Ninth Annual Keport of the Ministry of Health, 1827-28.” fp; 
M+xvHI. (London: H.M. Stationary Office, 1828.) 
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from the after effects of encephalitis leth&rgica: 
mental defectiveness is now defined as a condition of 
incomplete development of mind existing before the 
age of eighteen years, whether inherent or caused by 
disease or injury. Work has also been commenced to 
investigate the causes of maternal mortality and puer¬ 
peral fever s the maternal mortality rate has oeen 
almost stationary in Great Britain for the last twenty , 
years, indicating that special efforts must be made to 
reduce it. < 

In the section on the inspection and supervkion o£ 
food, it is noted that the demand for milk of high 
hygienic quality continues to increase. Althoughth^ 
addition of preservatives to articles of Jood S sio# 
restricted, a few samples mb-otrlHd large number 
taken, chiefly sausages and other meat products^ were ; 
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Calendar of Customs and Festivals. 


October 28 . 

St. Simon and St. Jude’s Day. —A day which in 
popular tradition was specially associated with a 
downfall of rain. It was said that in 1536 a battle 
between the king’s troops and the rebels in Yorkshire 
was prevented by the hoavy fall of rain which took 
place on the eve of this day. 

On this day the paring of a whole apple thrown 
over the shoulder by the right hand, while the in¬ 
quirer stands in the middle of the room and repeats 
tne appointed verses, will form the first letter of the 
surname of the future husband, but if it breaks, the 
inquirer will never marry. The apparently meaning- 
lesH addition that the pips of the apple should be put 
in spring water and drunk, for which no reason is 
given, betrayH the charm. 

October 29 . 

St. Modwen’s Day.- Observed as a fair for the 
sale of cheese at Burton-on-Trent. 

October 30 . 

From this day until Nov. 7 at Chetwode, the Lord 
of the Manor had the right to levy * Rhyme Toll ’ on 
all cattle found within the hundred. The period was 
proclaimed by the blowing of a whelk shell at certain 
prescribed points. The tradition is that the toll is a 
grant to the Lord of Chetwode for having rid the 
district of a savage boar. 

October 31 . 

Hallow’s Eve, the vigil of All Saints’ Day, is 
marked by a number of the observances usually 
occurring in u period of transition from one season to 
another in the popular calendar, and thereby pointing 
to a pagan origin. Those customs are for the most 
part connected with divination in various forms- at 
All Hallows in more variety than at any other time 
of the year—and the cult of spirits. 

Sometimes the festival appears to have served as 
a final celebration of the harvest. Both nuts and 
apples, which in primitive Britain were the staple, 
and indeed almost the only, fruits, appear in the 
customary rites. Hallow Eve is known as * Nut-crack 
Night/ and bobbing with the mouth only for apples 
in a bowl of water or suspended on a string is a wide¬ 
spread custom. At St. Ives it was obligatory that 
every child should receive an apple on ‘Allan Day.’ 

Divination was practised by sticking apple pips on 
the cheeks, by putting nuts in the fire, by pulling oat- 
straws from the stack, by sowing hemp seed, and in 
many other ways. In Scotland cabbages were drawn 
from the ground by girls blindfold, the ground around 
the roots being the basis of interpretation ; while 
simulation of the action of windowing the corn with 
a winnowing fan in a bam, after lifting the doors 
from the posts, it was believed, would cause an 
apparition to ap[>oar and pass through the barn. 

In the Celtic calendar Samhain (Nov. 1 ) marked 
the opening of the winter, the period among a pastoral 
3 >eoplc when the cattle are brought in from the hills 
to the fold. At this time it was customary, not only 
in Britaiu but also throughout the whole of Europe, 
for bonfires to be lighted. This practice survived in 
the custom of the master of the house carrying a 
bunch of lighted straw around the fields. This drove 
away the witches and averted their evil influence, 
in Scotland a fire stick was waved about with the 
same object; while in Lan cash ire, where the famous 
Lancashire witches gathered in the Forest of Pondle 
on this night for their terrible rites, the custom was 
observed of * leering 1 or 4 lating ' the witch by carry - 
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ing about a candle on the hills from eleven to twelve 
o’clock. In Ireland a lighted candle was placed in 
every window. These customs ore to be regarded as 
survivals of the Samhain fire; but there are many 
other oases which are more obvious. In the Isle of Man 
Semin was observed by kindling a fire with ceremony 
to avert the evil influence of witches and fairies. 

In many localities where the lighting of bonfires is 
recorded, their character is often emphasised by the 
fact that the bystanders danced round them or leaped 
through them—a familiar pagan rite still practised 
among primitive peoples. Pebbles also were oast into 
the fires, whether they were found intact or had split 
into fragments which could not be identified the next 
morning, determining the fate of the person alter 
whom the pebble had been named. 

The 1 witches ’ against whom the fire in peasant 
custom is directed in a more primitive stage of belief 
are the spirits, and especially the spirits of the dead. 
This is shown by the Church’s cult of All Souls’ on 
Nov. 2, by the custom of baking a ‘ soul cake/ and 
by the practice of children going ‘ a souling/ tliat is, 
of going from house to house begging * soul cakes/ 
In Ireland it is recorded, though perhaps not on very 
good authority, that parties went from house to house 
reciting verses which called upon the inhabitants to 
bring forth the ‘ black sheep/ an allusion to a sacrifice 
to the dead on the following day of Samhain, for 
which a black sheep would be the appropriate victim. 

In Morocco the period beginning about the month 
of October is regarded as blessed. Butter churned, 
wheat sown, and lambs born at this time have special 
virtue, and are reserved for the entertainment of 
special guests, a small quantity only being sufficient 
to satisfy them. There is a saying that if October 
milk, butter, wheat, and lamb come together in the 
same dish in October, the dish will break. - 

November i. 

All Hallows. All Saints’ Day.—A festival 
originally celebrated on May 1 , and afterwards moved 
to Nov. f, a fact which in itself would be sufficient* 
to make it clear that the Church had taken over an 
earlier pagan celebration while continuing the custom 
of lighting fires on the hill-tops. The reason for the 
transference may have been that not only was the 
eve of Nov, 1 the great pagan festival of the cult of the 
dead, but also in all probability it, rather than Beltane 
on May 1 , was the beginning of the Celtic year. In 
the Isle of Man they sang a song greeting the day as 
the New Year. In Ireland all fires were extinguished 
at Samhain and a sacred fire kindled from which all 
the fires in the kingdom had to be relighted. It is 
also significant that there is a more frequent and 
varied practioe of divination at this than at any other 
festival of the year. 

There is a suggestion of a Samhain sacrifice in the 
custom recorded in the parish of Lvmm where a 
horse’s skull was gaily decorated with ribbons, fastened 
on a short pole and carried by a man covered with 
a horse cloth. Sometimes the horse was led by a 
chain through its lip held by another in the pro¬ 
cession by which the * horse ’ was escorted from house 
to house. At Chester a similar 4 horse/ known as 
‘ Old Hob/ was led about the town from All Souls* 
until Christmas. 

November a. 

All Soitls* Day. —Defeated by the Roman Church 
to services for the repose of the dead. In popular 
observance it is marked by the making of soul cakes, 
blessing beans, and other customs, including the nut 
and apple omens and the lighting of fires which carry 
on the practices of All Hallows. 
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Societies and Academies. 

London, 

Optical Sodcty, Oct. 11.—Col, J. W, Gifford : Lenses 
and ©qttijwnoftt for ultra-violet photography. A de¬ 
scription xa given of the type of photographic doublet 
generally known as rapid rectilinear, in which (1) 
fluorite and quartz, (2) quartz and oalcite, are substi¬ 
tuted for the ordinary crown and flint glasses. These 
doublets are therefore more or less transparent t-o the 
ultra-violet as well as to the visual spectrum. Corre¬ 
sponding lists Of focal lengths for twenty-one wave¬ 
lengths are given, as well as the radii, thicknesses, etc., 
for construction, A cement transparent to the ultra¬ 
violet for use with these lenses is described, and photo¬ 
graphs of the spectra transmitted by certain light 
niters are given.— H. Boegehold : Some remarks on 
old English ob j actives. Constructional data, refractive 
indices, and p values for the objective of an old Rams* 
den telescope are given with historical notes.— 
Thomas H. Court and Moritz von Rohr : On the de¬ 
velopment of spectacles in London from the end of 
the seventeenth century (first paper on the Court 
collection). English spectacles before 1006 are very 
imperfectly known. After the Great Fire, horn spec¬ 
tacles with rigid and with split frames were advertised, 
and leather-framed and hinged spectacles appeared. 
This period witnessed Marshall^ improvement in 
grinding and polishing a number of surfaces at the 
some tune. In the eighteenth century the London 
artisans became the leading spectiicle opticians, as they 
developed the temple spectacles and very efficient nose 
spectacles in horn and steel, and leather and steel. 
Walker’s untenable objections to Wollaston’s peri- 
scopio spectacles are treated. The nineteenth century 
was not favourable to the master craftsman in London, 
as large spectacle factories altered the position of the 
spectacle vendors. 


Diary of Societies. 

\FIUDA V, OctobKH 2ft. 

Association Economic Bwmxiwh (in Botanical lecture Theatre, 
Imperial College of Science and Technology), at 2.80.— tt. N. ChrysUl: 
The Biology of Sirtx ryansu* ami it* Pamwitflu. —K. Hi. ti. Cartwright: 
Notes on a Fungus ansoclated with Sirex cyaneu*. 

Royal Socimr or M goto ink (Disease in Children Section), at ft.—Prof. 
Tall lens ; Dyspepsia in Children. 

Physical gooiKTT (at Imperial College of Science), at ft.—Dr. A. Ferguson 
and J. P, Andrews : An Experimental Study of the Anti-clastic Bending 
of Rectangular Bara of Different Cross-Hoe tionN.—B. S. Smith and F. J), 
Smith: An Instrument for the Production of Known Small High- 
Frequency Alternating Electromotive Forces. — Demonstration by 
H. r. T. Jarvis of a New Device for Tliermoatatit; (Control. 

Royal Oollook or Huhokons or Hnoland. at 5.—Sir Arthur Keith : The 
Development of the Human Foot and its Bearing cm Club-foot— 
illustrated by specimens. 

Institution or Blkcthioal Knoinkkrm (London Student*' Section), at 

• ff.lfi.—-Prof, B. Parker Smith : Ignition Systems in Automobile*. 

Institution or Chksuoai, Bnuinickrh (at Institution of Civil Engineers), 
at 0,80,— Pfo£ A. 1, Mel Ian by: Fluid Jet* and their Practical 
Application*. 

Institution or Locomotivb Enuinkkkh (at Hotel Metropole, l^msls), at 7, 
—B. da H. Rowntree: Glimpse* of Colonial Railway Conditions. 

MAXomtinu LmmARY anp Phiuwophioal Sooner y (Chemical Section), 
at T. 

IwrmcTMW or Mnohanical, Enuinkeka (Informal Meeting), at 7.—R, C. 
Macdonald i Mechanical Plant in Gas Works. 

iNSTmmav or Blbctrical KMorawcus (North-Eastern Student*' Section) 
(st Armstrong College, Neweastle-On-Tyno), at 7.1ft.— L. B, Harnier : 
Post ones Tahsplionw and the Public. 

MAHOHasran Ansooiation or KwnrNHHR* (at Engineer*’ Club, Manchester), 
at 7.18.—J. 8. G. Primrose: The Microscope aa applied to Engineering. 

JtiNto* ZiwrmmoK or Ekoimur*, at 7.80.—G. w. Tookey: Legal Pro¬ 
tection ter Originality and Invention. 

Royal Sooarrt or Maotorjnc (Epidemiology Section), at 6,—Dr. F, E. 
FrenaanWe: The Authority ox ..parliament in Relation to Epidemic 
Dtwjase (Presidential Addresa^w 

SATURDAY, Qutomr 37. 

iNirrlrunaN or Municipal and County BmoiNcers (Yorkshire District) 
(at Town BaAf Pontefract), at. 1.ift.—W. H. Newton: Notea on the 
Ancfe&t Borough of Pontefract, and Some of it* Recent Municipal 
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Noeth or England Institutis or Mininu and MAuhanioal Knoinbeh* 
(AasoeiaW and Students’ Section) (Newcastle-upon-Tyne), at 2.80.— 
W. ft. Armstrong: Bore-hole* and their Purpose*,—F. B. Smyth: 
Diamond Boring Applied to Dipping Drowned Area* Underground.— 
Fafvr open for further dUcumion :—The Use of Carbon-Monoxide Gas- 
Mask* hi Mine*, R. White. 

Institute or British Foundrvhkn (Lancashire Branch) (at College of 
Technology, Manchester), at 7.—T. Make moon: The Proopect* and 
Opportunities of Young Foundrymon (Presidential Address). 

Soute-Eaotirn Union or SoigsTmr Souiktcicr (Autumn Waiting).— 
Visit* to Croydon Aerodrome and Air-Port, and to Whitgtfl** Hospital, 
Croydon. 

MONDA r, OrroHKH 21). 

CAMimiOotc Philosophical Hooikty (Annual General Meeting) (in Caven¬ 
dish Laboratory), at 4.80.—Sir Ernest Rutherford: The Energy of 
Atomic Nuclei. -- Dr. P. A. A1. Dirac: The Basis of Htatistioal quantum 
Mechanics.M. H. Blackett: On the Design of u Camera for a Wilson 
Apparatus,—L. H. Gray : Theoretical Considerations Concerning Pene¬ 
trating Radiation. —N. A. do Bruyne: Note on the Effect of Temperature 
on the Auto-electronic Discharge.— J. Hargreaves: The Dispersion 
Electron* of Lithium.—E. E. Watson: Current Measurement with a 
Compton Quadrant Electrometer.-- P»p#ra to flnmmurtdoatol by till* 
only.-—Dr. D. R. Hartree: The Propagation of Electronwignetie Waves 
in a Stratified Medium.—Dr. I). (J, Romo: Borne Experiments on the 
Multiple Scattering of Alpha Particle*. — D. Burnett: Directional 
Properties of Wireless Receiving Aerials.— L. A Pars: The Classillca* 
tlon of Orbits.—J. R. Wilton: A Note on Ramanujan's Arithmetical 
Function r(n).—Miss W. L. C, Hangout: On Young’s Criteria for the 
Convergence of Fourier Series and their Conjugates. 

Royal Colleuk ok BuitoaONe or Enoland, ut ft.—T. W. P. Uiwrt-nce ; 
Demonstration* of Surgical Specimens. 

Institution ok Elbcthicai, Knuinekra (Informal Meeting), at 7.--The 
President and others : Discussion on Our Profession from a Manu¬ 
facturer's Point of View. 

Illuminatino Knuinkkjuno Society (Manchester Section) (at Electric 
lighting Service Bureau, Manchest«»r), at 7.—J. L. H. Cooper: An 
Investigation of Electric Lighting In the Engineering Industry. 

Hoouety or CmcMroAL Inuuhthy (Yorkshire tkiction) (at Great Northern 
Station Hotel), at 7.1ft. — W.. Buin: AHlieato* and its Industrial 
Application. 

Bhaokord ENmNUKRiNo Himurty (at Twhideal College, Bnulfonl), at 7.30. 
-**-A. H. Glwihill: Time Recoiling and Costing. 

TUESDAY, Ot-roHKR 30. 

Institutk or Atrrn arikh, at ft.—A. Levine: Jht>sldmitlttl Addlcss. 

Royal iNSTiTriruiN ok Grvat Britain, at ft. 15. — Prof. !i. Calleudar: 
Oo-nggregution wrtH/Ui Continuity In the Change of HtaG* from Liquid to 
Vapour (Tyndall Loctun's) (I.). 

lN«Tm:TioN ok Elkotkioal Enoinkfkh (North • Western Centre) (at 
Mldtand Hotel, Manchester), at 7. — J, n. Williams: Chairman's 
Address. 

lN8TiTUTif»N oi Ki.k.itkk al Enoinkkrh (North Midland Contra) (nt Hotel 
Metroiiole, Lewis), at 7.—F. H. (J. ifinjngs : Chairman's Address. 

Royal Photoohaphu: Hooiktv or Grkat Britain, at 7. — Dnnomitmtinii 
by Colour Ptiotogi'apliH, Ltd., of a New Colour Process, 

Electkicai, Association Women (at E,L.M.A Lighting Mervioe 
Bureau, I ft Savoy Street, W.C.).—Miss Gladys Burlton : The Study of 
Peraonnl Salesmanship —Demonstrating Electrical Apjwiratus. 

WEDNESDAY, Cerumen 8i. 

lNSTITUTIt»N UK MUNICIPAL AND COUNTY KnoINICKRS (rtt Town HttU, 
Accrington), at 11.80. —Informal discussion on Brick* and Brick making. 

Illominatino Knoinebkino Bom rty (Newoistlr Oentre) (at North-EasL 
Coast Lighting Service Bureau, Newcnstle-ujion-Tyiie), at 7-Ift.—J. L. U. 
Co<»per; An Investigation of Electric Jjighting in the Engineering 
Industry. 

SoriiETY ok Chkmioai. Industry (Newcastle*upijn-Tyne Section) (in 
Chemical Lecture Tlieatrr, Armstrong College), at 7.80*—Pxof. TL V. A. 
Briscoe : Recent InvenligatlonK of the pTfijorties of Coke. 

Faraday Sixiikty (jointly with Electroplater* 1 and DepositujH’ Technical 
SkXitety) (at Northampton Polytechnic Institute), at 8.1ft. -1* incus a ion 
on Thu Cannes and Prevention of Pitting in Electro-depmsited Nickel, 
D. J. Macnaughtan and A. W. Hotlmrsali; On the Effect or Colloids in the 
Electro-Imposition of Hilvt'r from Silver Nitrate Solutions, ft. Wernlok ; 
The Hardness of Kiectn»*depoHit«l Nickel, D. J. Mrionaiiglitan and A. W. 
UOtheraali ; Investigations oil the Electro-De|x»ltioii of ,Sil\(«r, K. B. 
Said gar, 

THURSDAY, Novemhkr 1. 

Royal 8<m:iktv, at 4,80.—Prof. O. W. Richardson and F. C. Chnlklin : The 
Soft X*Ray Iaiv«1h of Iron, Oolwlt, Nickel, and Copper.—Dr. A. Muller: 
A Further X*Kay Inveatigation of liUng-Chuin tkjmpounda.- Dr, J, K. 
Lemiard^Ionn* and B, M. Ibmt: The Change in the Lattice Spacing at 
a Crystal Boundary.—R. W. James and G, W. Brindley : A Quantitative 
Study of the Reflection of X-Rays by Sylvlnc. - 1‘after* to U read in titJe 
only G. ft, Mahajanl: A Ooutribiifciou to the Theory of Ferromagnetic 
Crystals.—E. B. Moullin : An Ampere Meter.for Meaaming Current* of 
vary High Frequency. —8. Goldstein; The Influence of the Barth* 
Magnetic Field on Electric Trunumimdon in the Upper Atmosphere.— 
Prof, a R. Milner: The ‘ Action ’ of an Electromagnetic Flelif.—Prof, 
H. A. Wiliton: Chemioal Equilibrium In the Vapi>ur of ft Mixture of 
Paraffins and Unoaturated Hydrocarbons.— K. H. Gowan : The Effect of 
Ozone on the Temperature of the Upper Atmosphere.—G. I. Finch and 
J, C. fttlmson: The Electrical Condition of Hot Surface during the 
Adsorption of Gam*. Part II.— N. A, dc Bniyne: The Action of fttrotig 
Electric Field* on the Current from a Thermionic Cathode.—H. Gregory 

..and O. T, Archer : The Thermal Conductivities of Carbon Monoxide and 

’ Nitron* Oxkle.—N. K. Adam and G. Jeoaop: The Structure of Thin Films. 
Part XII.—Prof. H, Levy and A. G. Formlyke : The ftteudy Motion and 
Stability of a Helical Vortex,—ft. J. Cornish: Flow In a Pipe of K«et* 
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angular Oroa«*Swtlo!L—Prof. J. (’. MuLcnn&n and 0. Greenwood: The 
Decomposition of Ammonia by High Speed Electrons. —Prof- J. C. 
McLennan and A. M. 1. A. W. Dnrafoid: The Kwnnaai Effect tor th* 
Spectrum of Tantalum.—Prof. J. C. McLennan, R. Huedy, and H. Cohen ‘ 
The Magnetic Susceptibility of Single Cry stale of Zinc and Cadmium.— 
Prof, J. C. McLennan, H. Ruedy, ami A* C. Burton: An Investigation of 
the Absorption Spectra of Water and Ice with reference to the Spectra of 
Urn Major Planets. —Prof. J. C. McLennan, H. 0. H. Jreton, and E. W. 
Samson : On the Luminescence in Solid Nitrogen under Cathode Ray 
Bombardment, —I>i. A T. Pood son: The Analysis and Prediction of 
Tidal Current* from Observation* of Times of Slack Water.—Prof, 0. V. 
Boys: Solid Dip lei dose ope Prisms, Supplement, ~*Prof J. 8. Townsend: 
Motions of Electrons InGas**.—Dr.J. E. Lennard* Junes audit. -I. Woods: 
The Distribution of Electrons In u Metal. —W. West, lb H, Midler, and 
K, Jiittn*. Studies on Fluorescence and Phofcosensitlsatlon. I. Intro¬ 
duction.—Jf. .lotto and W. Went: Stud tea on Fluorescence and Photo* 
sensitisation, 11. Fluorescence In Aqnaous Solution, -R. H, MULUsr: 
Studies on Fluorescence arid Photiwenaitiaation. 111. PhoU»sen»itiaufcion 
and Fluorescence. -Prof. W. A, Bone, L, Horton, and L.,1.1VI; Researches 
on the Chemistry of Coal. V.—P. White and G. Millington : Tim Velocity 
Distribution of/S-Particles after passing through Thin rolls. — Prof, C. O. 
Darwin : («) On the Magnetic Moment of the Electron ; (h) On the 
Diffraction of the Magnetic Electron,— P. C. Allen and C. N. Uinshelwood: 
The Cntulv lie Decoin position of Gaseous Acetaldehyde at the Surface of 
Various Metals. — tl. Chaplin: Tim Sorption of Carbon Tetrachloride at 
Low Pressures by Activated Charcoals.—N. A. Alston and J. West: The 
Structure of Toptus. -H. J. Bnuldlck ami H. M. Cave : Tim Rate of 
Emission of Alpha Particle* from Radium.—Prof. W. E. Curtis and 
A. Harvey: The Structure of the Bund Spectrum of Helium. V.— 
Prof. W. A. Bone, D. T. A. Towimnd, and G. A. Scott: Gaseous Com- 
Imittion at High Pressures. Part XL—Prof. W. A, Bone, D. M, Newitfc, 
and C. M. Smith : Gaseous Combustion «t, High Pressures. l*art XII.— 
K. Krishnauinrti : Investigations on the Scattering of Light in Colloidal 
Hoiutions and (bils. 1. Agar Sol and (ltd. —Dr. P. K, Shaw: Tribo- 
Klectrlclty and Friction. IV. Electricity due to Air-blown Partin lea.— 
Prof. C. V. Raman and K. N, Krishnan : The Producllou of New Radia¬ 
tions by Light Scattering. Part, 1. - Prof- H. L. Cnlleiidnr: Steam 
Tables nud Equations extended by Direct Experiment to -*000 Ib./mp in. 
and 40(r C—W. R. C. Good e-Adams: The Refractive Index of Quartz.— 
tt. C. Johnson : The Band Spectra of the Alkaline Earth Halides. 
I. CaK, HrF. II. RaF, MgF.— J. M. Walter and 8. Barratt: The Bund 
Spectra associated with Zinc, Cadmium, and Mercury.—Dr. W. Jevoim : 
OWrvat ions In connexion with the Band Systems of the Fluorides of 
Beryllium and Magnesium.—G. Temple : The Scattering Power of a Bare 
Nucleus according to Wave Mechanics.—J. Topping: Oil the Form and 
Potential Energy of the l somnrphous Crystals, Ruby (Al a Os)and (Fo fi O fl ). 

Linnkan Hoc wry or London, at ft.—V, S. Smumerhayes: A Revision of 
the AustraliHti Species of b'nmkenia.— Dr. Helene K. Hargmann; The 
Morphology of the Central Nervous System in the (iaHtropoda 
Pulmonata.—M i*h T. Jj. Pmnkfird : Studios in the Oeotroplsm of 
PfcaridophyLa. 4. On Specificity in Graviperception. 

Royal CoLLEOh; or Physicians or London, at 6.—Dr. A. <3. Gibson: 
Pyelitis uiui Pyelonephritis (Bradshaw Lecture), 

Royal Institution of Gnu at Britain, at A. 16.—Onpt G. Pltt-Rlvirs; 
Tim (dash of Culture (L). Race and Culture. 

lltocnKMirAi, Society — University or Bihminuuam (at University of 
Birmingham), ut 6.80, — F. K. Salt and H. B. Halt: Essential Oils and 
Perfumes. 

Institution of EnEirrnuui, Enoinkkhm (South Midland Centre) (Jointly 
wlt,h Electrical Association for Women) (at Municipal College, 
Birmingham), at 7. — Dr. S. Z. du Ferranti: Electricity in the Service 
of Man (Faraday Lecture). 

Ili.umina i'Inu Enoinfkkino Hooiktv (Glasgow Outre) (at 26 Bath Street, 
Glasgow), at 7.80,--J. L. H. Cooper : An Investigation of E Inc brie 
Lighting In the Engineering Industry. 

Houikty or Chbmicai. Industry (Bristol Section) (Jointly with Chemical 
Bngineei-lng Group) (In Chemical Department, Bristol University), 
at (.80. —W. F. Darke nud K. Lewis: Glycerin and its Substitutes in 
Industry. 

Koyai. Aeronautical Hooiktv (at Royal Society of Art*), at 7.46.—W. D. 
Imagine nud Miss C. R. Pettitm : The Testing of Adhesives for Timtwir. 

CHEMICAL SlM'lKTY. at, S. 

Institution oh Mechanical Knuinkkhh (Glasgow Branch) (at Glasgow).— 
Kng.-Comdr. J. M, Sldgwick and Dr. V. K. Pul)in : Steel Castings. 

Inhtitvtiuk or Mechanical Knoinkkk* (Manchester Branch) (at Man¬ 
chester).—A. B, Mallitison : An Up-to-date Cotton Mill Power Plant. 

Institution ok Mkxtunical, Knoinil-hh (Leeds Brunch: Graduates' 
Meeting) (at Leeds)..-1J. H. Thorp: Gaseous Explosions, 

FRIDA r, Novkmiikk 2. 

Institution or Enoinkhhlno Inspection (at Royal Society of Art*), at !>.— 
A. H. Mnndey: Die Casting. 

Koval Colleuk ok Hurokonh ok Enotand, at 6.—Sir Arthur Keith : The 
Evolution of the Human Foot and It* Bearing on Qrthoptvdlc Disorders 
Of the Foot. 


SATURDAt, KovRMBtR $, 

Rl^vai, ixstmmoH or Gmut Britain, at A.—Rev. T, 8. ft. PhUUpa: 
Recent Observations and Discoveries respecting the Planet® <!■)* 


PUBLIC UtTURKi. 

8ATURDA F, Octobbh 27. 

Hohniman Mpsrom (Forest Hill), at 8.B0.—Miss H. KWlth Durham : A 
Montenegrin Ballad of Oki Tribal Lite. 

TUICSDA y, Octobkn »0. 

Royal Institute or Puaur Hkai.th, at 4.—Dr. A. T. Henderson: Studies 
In Asthma and Related Diseases. Clinical Studies—(a) Hay Fever, 
Heaaonal and Perennial; (b) Skin Manifestations: Urticaria, Koa»ma, 
Angioneurotic (Edema, Ulceration of tlio Corrwa; (o) Summary and 
CJonclusions (Harlem Ijccturea). 

UNivKharrv ok Bkihtul, at 6.8b.—Sir J. H. Jeans: The Physics of the 
Universe (Henry Herbert Wills Memorial Lecture). 

King's College, at 6,80.—Sir Francis Yoimghusbnnd: PliUokopliy, Science, 
and Religion. 

G hush am Colleoe (Uaningha)l Street), aid,—W. H. Wagsbaff; Geometry. 
(Further Lectures on Ocfc. 31, Nov. 1 and 2.) 

Univewutv ok Hkirtol (in Physiological Lecture TheatrcX kt 8.80.—Dt^ 
J. O. Symes : The Relation or Erytiwrna Nwltwnim to Tubtircuhxds ana 
other 1 Diseases (Ijong Fox Memorial Lecture). 

WKDNR8DA Octobkji Bl. 

Royal Institute ok Public Health, at 4,—l>r. H. W. Fisher: Pains and 
Plea*liras of a Miner’* Life. 

Kino’s Colleoe, at 6.80. — Prof. E. Wilson: Electrical Science and 
Industry. 

THURSDAY, Nov km hk a 1. 

Royal Society or Mkthwnk, at 6.--Prof. M. Hajek : Laryngie Rhino logy 
and General Medicine (Benion Lecture). 

Bkoforp Ooi.lehe foh Women, at 6.16. — Miss U. M. Elli#-Ferinor : Tlie 
Poetry of Travel (Elizabethan Age). 

FRIDAY, November 2. 

UNivKRsrTY Collkob, at 6.30. — Dr. J. H. Owens : Smoke Pollution of the 
Air and Public Health. (Further Lectures on Nov. 1* and 14.) 

SATURDAY, Novkmbkr 3. 

Horniman Museum (Forest Hill), at8.80.--F. W. Edwards : A Naturalist's 
Trip to the Southern Andes. 


CONQRESftKS. 

CX’Tohkr 20, 80, 31, November 1. 

International Conference on Light and Heat in Medicine, Suhorky, 
and Public IIkai.tii (at University of London, H.W.7). 

Monday, Oct, 29, 

a, 8CW». — Dr. W. J. O’Donovan : A eti no therapy In Nervous Affections 
of the Skin. 

Dr. F. Nagclschmidt: A New Method of Applying Hast by Diathemy. 

7.80- 9.—Dr. W. Flask amp: Light and Heat In Gynwcology, 

Dr. W. K. Runnel 1: A Consideration of Apparatus for the Production 
of Ultra-violet Raya for Medical Purposes. 

Tncnday, Oct, 30, 

5.80— 6,—Dr. C. B. Htwld : The Development of New Klectrothera- 
peutic Apnuratus. 

Dr. F. rlagelschmkit: Foam Treatment. 

7.S0-9-—Dr. M. J. Dorcas; Energy Distribution of Various Types of 
Arc LampH, 

WtilntBdnt/, Oct, 31, , 

8,30-6.—F. Ddbot; Actinotherapy and Dental Cariaa. 

Dr. A. J. Cemach ; U-V Therapy in Oto-rhino-laryngology. 

7,BCM>.—Sir Henry Gama in : Heliotherapy and ArUfteW Light Tmt- 
nuint in Surgical TuWculosis (Film). 

M. Weiubren: Ultra-violet Radl&Gou In the Treatment of Chronic 
Pulmonary Tuberculosis. 


Phii/uamiiuai. Bikuktv (at University College), at 6.30.—K. D. P. Evan 
Wye Rivers, 

British PavrnouHiioAl. H.muetv (iKsthetics HecUon) (at Bedford Collcgt 
at fi.30.--MIs* K. M. Bsrtlett: Some Types of Esthetic Judgment. 

Nobth-Kaht Coast Inhvitution ok Knoinkrrs and Shipbuildbj 
( at Mining Institute, NewoHstle-ujam-Tyne),at. 0,—E. G. Barrilon : Fro 
Theoretical llydrodynandcH to PracGcal Ship Design. 

Royal Pmottkirakhiu Sooirry of Great Britain (Ptctoiial Oron 
Inlonnal Meeting', at 7. - Miss Agnes li. Warburg ; Light and Hnacu 

Junior iNSTnunoN of Enoinekrs, at 7.30.-CinBmatograph Film shown 
Bi)Uer T n ' lJ l < ’ Uo,mt, ll0fcion i Erection, nnd Operatluu of the Hab<KR 

^wSaloue ■ Aw, * clAMoN ^ af ' University College), at 7.80. — Annual Go 

T Industry (Manchester Section) (Jointly wii 

i ? r i n *tltiYle of Chemistry, ftoolety of Dyw-s m 

tt “n w * ntJ 5 lwt ^ r Literary and Philowrpljleal Society).—6 
John IS Russell: Application of Chemistry In Modern Farming. 
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Thursday, Nov. L 

8.80-6.30,—Dr. A. Eiduiow: Photusensltisation. 

Dr. O. C. Morrell : Plant Pigments in Relation to PhotominsitlsatiorL 
T. C. Angus: The Efflclenoy of Ultra-violet IJght Producers. 


Novkmrkb 8. 


Sociological Socirry, Lkplav House, and Tours Association (at 
London Day Training College)." 


At laso a.m.—R eports on the Work done during the pant Ted* 4»y 
liSplay House Sociological Society and Leplay House Toura AssoohitlQiL 


At 11.16 a, m. —Social Stud 1 m in Midorra.—Miss M. Maphstden: Geology 
and Flora In Majorca.—G. Morris: Some Notea an Swoaiah Lapland. 

At 2.30.—C. C. Fogg t Some Beeulta of the Croydon fturvey. 

At AM,—A. Farquharaon, arid Group Leaders from theTmiraiRiidevits' 
“Camp,” 1W8 : Fhdd Studies at St ftter. 
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The Understanding of Relativity. 

N INE years have passed since the historio meet¬ 
ing at the Royal Society, Burlington House, 
on Nov. 0, 1919, when the British eclipse expedition 
announced the confirmation of Einstein’s prediction, 
from the general theory of relativity, that starlight 
would be deflected by the gravitational field of the 
aim. Rarely has a scientific discovery, apparently 
so forbidding in character, been attended by such 
an outburst of interest and inquiry. The silent, 
matter-of-fact way in whioh relativity has been 
absorbed into the general scheme of physios stands 
in striking contrast to the fanfare with which it has 
been received by the general public. From the 
time of the Burlington House meeting onwards 
there has been a ceaseless procession of books, 
pamphlets, newspaper artioles, lectures, pictures, 
even cinema films, dedicated to the task of making 
plain to the man in the street what relativity really 


means. 

Even the most easily satisfied expositor can 
scarcely claim that a reasonably proportionate 
amount of success has been achieved. Few pheno¬ 
mena are more rarely encountered than a non- 
scientific man who understands relativity, or even 
one who claims to do so. It has become almost a 
commonplace that the theory is unintelligible to 
the ordinary person. One who affects to under¬ 
stand it is apt to be regarded with suspicion. The 
rumour has gone forth, and is widely accepted, that 
there are only three (or is it eleven ?) people in the 
world who know what it is all about. Judged 
solely by their results, the attempts to express 
relativity in ordinary language represent the most 
conspicuous failure of modem scientific exposi¬ 
tion. 

It is easy to find defects in many of the attempts. 
Some have been made by writers who themselves 
have a very hazy notion of the matter. Others are 
unintelligible and terribly dull. Others, again, are 
too much concerned with details, and present a 
skeleton rather than a spirit; and so on. But all 
these things do not explain the situation. They 
are delects common to a certain proportion of all 
popular scientific works. Books on ‘ radio,’ for 
example, oan claim their share of them, yet the 
country is full of experts in this subject who have 
little physics and less mathematics. The cause of 
the failure to make relativity intelligible must be 
sought elsewhere. As a possible contributor to the 
failure, and a spectator of the efforts of many others, 
toe may be permitted to record a few reflections for 
the consideration of future interpreters. 



674 


NATUBS 


[November 8, l®28 


The best mode of procedure hah yet to he found, 


Undoubtedly the greatest difficulty in the matter 
is the universal idea that relativity is hard to under¬ 
stand. A prejudice of this kind is generally fatal 
to the acquirement of any knowledge, but it is par¬ 
ticularly so in the case of relativity, first because it 
is accepted with such implicit trust, and secondly 
because it is not true. The real difficulty that be¬ 
sets the beginner in the subject is, not to understand 
what ho is told, but to believe it. The look that 
meets the expositor is a look of incredulity, not of 
blankness. 

Consider for a few moments any of the para¬ 
doxes which have created the illusion that rela¬ 
tivity is unintelligible. What is there difficult to 
understand in the statement that if we watch a 
man moving quickly we shall find that his clock 
will not keep time with ours ? Or that he will 
appear to have shrunk in the direction of motion, 
and we shall appear to have done so to him ? The 
thing can be pictured by the dullest imagination ; 
any child who has seen a clock or a yardstick can 
understand what it means. But it takes a child 
or a genius to believe that it would happen, and the 
ordinary man, being neither a child nor a genius, 
does not believe. 

Finding the proposition incredible, the ordinary 
man thinks he must have misunderstood. There 
must be something he has not grasped, some un¬ 
realised factor in the matter which, if it could be 
laid hold of, would remove the paradox and take 
the 1 nonsense’ out of the business; and because he 
cannot find this mental philosopher’s stone he con¬ 
cludes that he has not understood what he has 
been told. 

If this diagnosis of the situation is correct, some 
modifications of the customary treatment are re¬ 
quired. Illustrations designed to show how the 
phenomena can be pictured in the mind—such as 
those involving the properties of spherical mirrors, 
for example—become somewhat irrelevant. In¬ 
genious and trustworthy though they may be, they 
merely illustrate what can be readily imagined 
without their aid, and so evade the main prob¬ 
lem. Salvation must be by faith, and not by 
reason. 

The aspirant must be persuaded that what seems 
too absurd and too simple to be the great principle 
of relativity is nevertheless just what he is seeking, 
and that he has already grasped it if he will only 
believe. Science is not often called upon to play 
the r61e of the 1 hot gospeller,’ but the teaching 
of relativity appears to furnish a situation in 
which, with some obvious reservations, it must 
do so. 
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but the first step seems fairly obvious. The learner 
must be assured that relativity involves nothing 
in the slightest degree inconsistent with ordinary 
experience. The source of his unbelief is un¬ 
doubtedly his failure to distinguish between what 
he has actually experienced and what he has been 
in the habit of extrapolating from experience. The 
paradoxes of relativity are concerned entirely with 
the latter, but he unconsciously attributes them to 
the former, and so there arises in him an undefined 
feeling that there is something wrong. 

The ordinary learner does not realise that he 
has previously had no grounds at all for com¬ 
paring his view of the world with that of an 
observer travelling at half the speed of light. He 
thinks his preconceived view inevitably follows 
from his experience of smaller speeds, and when he 
learns that relativity is in conflict with that view 
he thinks it must therefore be in conflict with 
experience. Unfortunately, many of the popular 
acoounts of the subject tend to foster that 
belief. 

The matter has a larger importance than the 
mere understanding of an abstract principle of 
science. It has a profound effect on the whole 
habits of thought of the person concerned. Once 
let the possibility be admitted that knowledge is 
not firmly grounded in experience, and the mind 
loses its anchor ; “ function is smothered in sur¬ 
mise, and nothing is but what is not.” The 
moment a man, however humble and unspeoialised 
he may be, loses the confidence to say, * That is 
nonsense,’ to anything which violates his experi¬ 
ence, by whomsoever and in whatsoever name it 
may be pronounced, he has lost, if not his senses, 
at least everything that makes them significant. 
He has no longer any hold on the world, and has 
become a potential victim to any delusion or 
absurdity that he may chance to encounter. The 
most serious effect of the failure to realise the mean¬ 
ing of relativity is the tendency to lapse into this 
state of mind. 

One or two examples must suffice. An article 
appeared reoently in & widely read journal, by a 
writer in many respects deservedly popular, in 
whioh the effect of relativity on our knowledge of 
the material world was discussed. It was Stated 
that a piece of matter was no longer a “ solid entity 
enduring through time,” but had become indefin- 
itely “attenuated,” and was “ a series of momentary 
existent* whioh only their resemblances to one 
another justify us in collecting together as appear¬ 
ances of the same thing.” The idea thatmetier 
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wa« * “ hard, tangible something *’ was stigmatised 
as 44 the horse sense of the materialist/* 

It la clear that the words used—“solid/* “ at¬ 
tenuated/* “hard/* “tangible/* etc.—cannot be 
taken literally, or the absurdity of the statements 
would be too obvious. They are metaphorical, and 
the impression the passage gives is that the material 
world has lost its stability, that it would not be 
surprising if the moon, say, suddenly disappeared 
or turned into green cheese, since “ a series of 
momentary existents *’ with “ only ** a resemblance 
to one another might possibly terminate or take on 
a new form. The simple fact, that in order to get 
a unique measure of any portion of the material 
world we must state its relation to time and space 
as well as its mass—a fact which violates no experi¬ 
ence and leaves the * hardness * or * tangibility ’ of 
the material world exactly where it was before—is 
diffused into a nebulous, metaphysical vagueness 
which a moment’s reference to exjlferience would 
suffioe to discredit. But perhaps the most signifi¬ 
cant feature of this matter is that, in a journal with 
no laok of critical correspondents, no note of protest 
was sounded. Apparently the magic word * rela¬ 
tivity * induced a kind of hypnotio state in which 
the subject passively accepted what he was told 
without regard to the facts of his everyday life. 
This is the natural result of the impression that 
relativity involves a denial of ordinary experi¬ 
ence. 

The reference to the * materialist * suggests 
another common error, namely, that in some way 
relativity has killed ‘ materialism * as the word 
used to be understood. The essence of materialism 
is the belief that the physical world, which is appre¬ 
hended by the senses, is the basis and source of 
consciousness. This belief is a deduction from 
experience, and those who really feel its force, 
whether they assent to it or not, know that it can 
be in no way affeoted by a ohange in units of 
measurement. The physicist may choose to speak 
of a stone as an ( event * instead of as a piece of 
* matter/ because he has found a more fundamental 
way of measuring its content, but the stone as an 
object of sense-perception, with all the properties 
which have made it a challenge to idealism, is still 
there. The recognition of the challenge may be 
“ horse sense/* but it remains sense; and the 
opposite of sense is still nonsense. 

Relativity represents a jjreat advance of the vaA- 
guard of human thought. It is to be hoped that 
it will not result in a blind, chaotic drifting of the 
mind* in the rear, 

V>' H. D, 
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The Secret of the Barnacle. 

Barnacles in Nature and in Myth , By Edward 

Heron-Allen. Pp. xv +180 + 8 plates. (London; 

Oxford University Press, 1928.) 15s. net. 

HIS is a very delightful book, scholarly and 
whimsical, but it recalls just a little a re¬ 
viewer’s remark on a distinguished philosopher’s 
“ Secret of Hegel,” that whether the author had 
understood the secret or not, the practical certainty 
was that he had kept it to himself; for after 
reading Mr. Heron-Allen’s book we remain puzzled 
by the barnacle’s secret—we mean, of course, its 
pseudo-secret, namely, its connexion with a goose. 
The real secret of the barnacle was solved by Dr. 
J. Vaughan Thompson in 1830 and 1835 in his 
famous researches, which showed what barnacles 
actually are and how they develop. On this point 
all zoologists are agreed ; the puzzle is to explain 
how barnacles got mixed up for centuries with 
barnacle geese. We had expected that Mr. Heron- 
Alien’s ingenious mind and sleuth scholarship 
would have cleared the mist away. The book is 
extraordinarily learned, and though we confess 
we never heard of most of the authorities he quotes, 
we suppose they are all right. The learning is 
certainly anything but dull, for even tbe foot¬ 
notes, mercifully relegated to fifty pages at the 
end, have an undeniable sparkle. There is also 
a generous sprinkling of interesting illustrations, 
some as quaint as quaint could be. 

What, then, is our ungrateful disappointment ? 
It is that the learned author crowds down to three 
pages what seems to us the really interesting 
question : How did the barnacle myth arise and 
how did it persist for so many centuries ? Perhaps, 
however, the author has done all anyone could ; 
but in any case, after reading the book we are 
left rubbing our eyes; and Mr. Heron-Alien con¬ 
fesses or complains, in company, we are told, 
with Aeneas Sylvius Piccolomini, sometime Pope 
Pius II., that the myth, urgently pursued, has 
“ fled ever further from investigation, like a will- 
o’-the-wisp.” 

The gist of the history is that from the early 
thirteenth century onwards it was circumstantially 
stated that barnacles developed into goslings. 
The belief was so widespread that in some religious 
centres barnacle geese were allowed at dinner 
during Lent because “ they are not flesh nor bom 
of flesh/’ To this primary confusion there waft 
added a secondary fancy that the birds grow on 
trees “ towards Ireland on the sea/* and that 
they fall off when nearly mature, those that fall 
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on land coming to naught, while those that fall 
into the water swim off or fly off as geese. From 
the various accounts it is quite clear that this 
secondary absurdity was due to the fact that trees 
that had been flooded out to sea were sometimes 
tossed up again on the beach with barnacles 
attached. Although Vincent of Beauvais pointed 
out expressly that the bemacas “ hang not from 
the ends of the branches, but from the trunks 
and the bark/’ this was not respected in subsequent 
woodcuts and descriptions. Hector Boece (d. 
1536) indicates in regard to an Aberdeenshire tree 
that the barnacles it bore were engendered while 
the tree floated in the sea ; yet even he continues 
to describe some of the little creatures as “ perfect 
shaped fowls.” 

From a barnacled tree thrown up as jetsam it 
is easy to pass to one that grew near high tidemark, 
and we cannot help thinking that the interpreters 
have not made enough of the superficial resem¬ 
blance between barnacles and papilionaceous 
flowers. Five shell-valves on the crustacean 
and five petals in the flower afford a good basis 
for further homologising, just as plausible as that 
between the six pairs of biramoso and setose 
appendages and the feathers of a bird. Yet when 
ail is said, it is puzzling that there should persist 
century after century the quaintly absurd linkage 
of tree and crustacean and goose. This is the more 
puzzling, since so early as the thirteenth century 
Albertus Magnus had practically punctured the 
myth by asserting that he and his friends had 
seen the barnacle goose laying eggs in the ordinary 
fashion. One may doubt whether he was right 
in his identification of the barnacle goose, the 
breeding places of which in the far north were 
not known to ornithology until the twentieth 
century, but Albertus certainly discarded the 
barnacle superstition. Y«t it prevailed, and so 
late as 1061 we find Sir Robert Moray reading 
a paper before the Royal Society, describing the 
“ perfect sea fowl ” within the valves. About 
the middle of the eighteenth century people began 
to be ashamed of the story. 

In explanation of the origin and persistence of 
the myth, it has been suggested that mystery 
shrouded the development of the barnacle goose 
and the ship barnacle. But there were very numer¬ 
ous similar gaps in knowledge which did not worry 
the medieval mind. It has also been pointed out 
that the ship barnacle is a very striking creature 
on a small scale, and that no one knew where to 
fit it in. Oftenest it was called a mollusc, which 
was not happy. But the objection is that it was 
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too early for a zoological puzzle to evolve a myth 
for a not very obtrusive organism. 

Mr, Heron-Alien rejects the etymological or 
philological interpretation that two similar words 
of different origin, such as bamclafce (dark goose) 
and bemaca, became mixed up so persistently that 
people were forced to give the bird and the bamade 
a genetic affiliation. Our author lays most stress 
on the resemblance between the curled feet of the 
Cirripede and a bird’s feather; but this seems a 
slender basis for the superstructure. Perhaps it 
is fallacious to try to explain to ourselves how a 
Dark Age myth arose. We have to remember, 
what Dr. Singer has shown so well, that for many 
centuries men lost the ambition of making new 
knowledge and of seeing for themselves, and 
relapsed almost, if not quite, pathologically, into 
magical and superstitious ways of accounting for 
things. 

The last chapter in the book deals with an in¬ 
teresting discovery made by the French zoologist 
Houssay and pursued by Sir Ray Lankester. It 
seems that on Mycenean pottery, perhaps 800 B.o., 
the evolution of a ship barnacle into a goose may be 
traced. Just as other objects, like fish, serpent, 
and swan, became in the course of generations of 
repetition conventionalised into mere symbols, 
so it looks as if a drawing of a ship barnacle with 
its stalk and its limbs may have gradually changed 
in the potter’s hands into the image of a goose. 
It looks as if the barnacle had made a deep im¬ 
pression on the artistic mind ! J. A. T. 


Enzyme Research. 

Die Methodilc der Fermente. Herausgegeben von 
Carl Oppenheimer und Ludwig Pincussen. 
Lieferung 1. Pp. x +320, Lieferung 2. Pp. 
vii +321-624. lieferung 3. Pp. vii+625-944. 
(Leipzig : Georg Thieme, 1928.) 28 gold marks 
each. 

ITi OLLO WING the publication of the fifth edition 
X_ of Prof. Oppenheimer’s well-known treatise, 
“ Die Fermente und ihre Wirkungen,” it appealed 
desirable to compile a companion volume describ¬ 
ing the methods that have been devised in carrying 
out researches on the subject. There were two 
alternatives. The first was to prepare a concise 
volume giving merely an outline of these methods ; 
the second was to prepare an extended treatise. 
Of these alternatives the latter was ohoaen, and 
the work has been oarried out under the joint 
editorship of Profs. Oppenheimer and Pifiou^eai^ 
in collaboration with leading authorities drawn 
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from. all ports of the world. The complete work 
will form vol. 3 of “ Die Fermente und ihre 
Wirkungen.” 

The first three parts (Lieferungen) only of the 
work are before us, and it is estimated that the 
whole will be completed with the publication of 
two more parts. According to the table of con¬ 
tents drawn up by the publishers, the treatise 
will be divided into three sections, each subdivided 
into chapters written by specialists. 

Section 1 deals with general methods, physical, 
physico-chemical, and chemical methods. Follow¬ 
ing this are chapters on the preparation of sugars, 
polysaccharides, gluoosides, fats, proteins, etc. 
The last part of the section is devoted to the pre¬ 
paration and purification of enzymes and the 
measurement of their activity. Section 2 is con¬ 
cerned with the different classes of enzymes— 
esterases, carbohydrates, nucleases, amidases, pro¬ 
teases, desmolaees, and fibrin fermente. The third 
part up to p. 944 concludes with the commence¬ 
ment of the chapters on amidases. Section 3, 
commencing with Part 4, will deal with the detec¬ 
tion of enzymes in biological objects, and clinical 
enzyme methods. 

Adverse criticism of the different chapters is to 
some extent disarmed by the fact that those 
responsible for the text have been well chosen, the 
majority being well known authorities on the 
subjects on which they write. When we come to 
review the work as a whole, or rather the three 
parts before us, the case is a little different. At 
the present time scientific literature has reached 
such dimensions that it has long been found neces¬ 
sary to call halt, and the most drastic condensation 
is now practised by the editors of our scientific 
periodicals in regard to communications. The 
same necessity arises in regard to treatises on 
scientific subjects, and here duplication ought to 
be avoided so far as possible. In a book like the 
present, dealing with methods applied to the 
scientific investigation of enzymes, the text should, 
in our opinion, be restricted to a description of 
methods which are speoific to the subject and not 
oommon to other fields of research. 

In the opening chapters of the present treatise, 
243 pages of text are taken up with descriptions— 
admirable in every respect—of methods of polari- 
metry, refractometry and allied physical methods, 
spectrophotometry, colorimetry, viscosity and sur¬ 
face tension, osmotic pressure, the determination 
of hydrogen ion concentrations and of electrical 
oonduotivity, and of the micro-ohemioal methods 
of ^mentairy analysis. These are all subjects 
Ho* 3070, Von. 122] 


dealt with in works specially devoted to them* 
Again, in the chapters dealing with the preparation 
and properties of substrata covering 185 pages, 
we find a lengthy account of the preparation and 
properties of sugars, starch, glycogen, cellulose, 
gluoosides, fats, and proteins, such as would 
scarcely be expected in such a treatise as the 
present one. We are sorry to find in the chapter 
dealing with the sugars that some of the informa¬ 
tion is not up-to-date, whilst the structure shown 
of some of the sugars is credited to the wrong 
authority. 

The chapters describing the isolation and puri¬ 
fication of enzymes commence on p. 428 and are 
not completed in the third part. The matter in 
the text is, so far as can be judged from that 
which is before us, germain to the subject of the 
treatise, and is a welcome compilation to a branch 
of knowledge which much needed piecing together 
in a concrete form. The chapter on methods of 
adsorption and elution, of which subject Willstater 
is the pioneer, if a little verbose, is exceedingly 
useful; it covers 42 pages of text. The extraction 
of enzymes from animal and plant tissues and 
organs, and from yeasts and bacteria, is dealt with 
in a chapter entitled “ General Treatment of Raw 
Materials for the Isolation of Enzymes,” whilst 
another chapter is devoted to the isolation of 
enzymes from the lower cryptogams (including 
mould fungi) other than yeasts and bacteria. 
Following a short chapter on the culture of bacteria 
are others on the extraction of enzymes from plant 
tissues and seeds, and from the animal organs, 
whilst another describes the technique of opera¬ 
tions for the isolation of seoretions. The technique 
of methods for the manometric measurement of 
respiration and fermentation as well as for the 
measurement of the gas exchange during the 
aerobic and anaerobic respiration of plants, is 
dealt with in other chapters. The text dealing 
with specific enzymes commences on p. 701 and 
will be continued to the end of Section 2. 

The few points alluded to will give some idea of 
the soope of the treatise and serve to indicate its 
general utility. There is no doubt that the work 
will be welcomed by the many and ever-increasing 
number of investigators who devote themselves 
to a study of that abstruse branch of chemistry 
oonoemed with enzymes. When the complete 
work is published, we shall be in a better position 
to deal with it. 

In conclusion, we would throw oqt the suggestion 
that, following the example of Prof. Oppenheimer 
(who published a condensed edition of his first 

Si 
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larger treatise under the title “ Lehrbueh der 
Enzyme ”), the authors should prepare a similar 
condensed edition with all the important references 
retained in the case of the present treatise. Such a 
volume would be exceedingly valuable to students as 
a laboratory text-book. Arthur R. Lino. 


The Association of Higher Plants 
and Fungi. 

Mycorrhiza: an Account of Non-Pathogenic Infec¬ 
tion by Fungi in Vascular Plants and Bryophyies. 
By Dr. M. C. Rayner. (New Phytologist Reprint, 
No. 15.) Pp. x + 246 + 7 plates. (London : 
Wheldon and Wesley, Ltd., 1927.) 21$. net. 

HE chapters of this volume are already familiar 
to botanists, having appeared in the New 
Phytologist of 1926-27, and being reprinted here 
with slight emendations. To the more general 
biologist the title of the book may suggest a some¬ 
what technical discussion of a particular and 
restricted problem, but in reality, making intimate 
contact as it does with horticulture, forestry, 
mycology, plant pathology, soil science, plant 
physiology and general biology, its interest is un¬ 
usually wido. Further, it is well written and may 
be perused with interest by the more general 
scientific reader. 

The fact that numerous vascular plants show a 
regular and characteristic yet non-pathogenic in¬ 
fection by fungi has been known for many decades, 
but the critical study of this relation may be said 
to date from the researches of Frank in Germany 
about forty years ago. The first half of this period 
was devoted primarily to the study of the structural 
relationship between fungus and host, and the last 
two decades to analysing the more physiological 
and biological aspects of the relationship. 

Interest in these latter problems received 
tremendous impetus from the researches of No&l 
Bernard on orchid mycorrhiza, and this interest 
continues unabated. The first few chapters of 
Dr. Rayner’s volume give an admirably clear 
picture of the development of research on the 
subject, and the way in which an issue, originally of 
almost parochial interest, has become more vital 
and inclusive until now it touches fundamentally 
many subjects not only of theoretical but also of 
immense practical importance. Excellent accounts 
are given of the part played by fungi in the growth 
of orchids and the development of orchid cultivation, 
and the ways in which the natural relationship may 
be utilised or circumvented by commercial growers. 
Equally valuable is the author’s discussion of the 
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recent researches of Melin, Peyronel, Falok, and 
others on the ecological and physiological sig¬ 
nificance of tree mycorrhiza and the application 
of experimental results to field conditions and 
forestry. A particularly interesting chapter is that 
devoted to a consideration of the tuberisation 
theories of Bernard and his modem disciple Magrou, 
especially in relation to tuber development in 
the potato, and one cannot but agree with the 
author’s tentative rejection of their validity. 

In her last chapter, Dr. Rayner, who is the most 
distinguished English student of these problems 
and whose researches during seventeen years have 
added greatly to our knowledge of the mycorrhiza 
of the Erioacese, summarises her views on the 
symbiotic relationship, coming to the final con¬ 
clusion that " the possession of mycorrhiza is 
frequently of benefit to the vascular hosts, the 
nature and extent of such benefit depending upon 
the physical conditions of the environment and the 
physiology of the association in individual cases.” 

The author has been to immense labour in bring¬ 
ing together the widely scattered information on 
her problem and has achieved notable success in her 
synthesis and presentation. Here and there one 
notes points which might be commented upon, 
more especially when the author is discussing the 
actual fungi. Thus, fungi of the “ Rhizoctonia 
group ” (p. 72) are quite common and plentiful 
in most soils, as are the * pelotons ’ or skeins in 
varied and numerous species of fungi growing in 
pure culture. These are trivial details, however, 
and on the whole the volume impresses one as 
being an extremely accurate and balanced dis¬ 
cussion of the problems of mycorrhiza. The 
plentiful illustrations, full bibliography, and ade¬ 
quate index complete a book the author may well 
be proud to have written. W. B. B. 


Our Bookshelf. 

Air Ministry : Meteorological Office . British Rain¬ 
fall , 1927; the Sixty-seventh Annual Vclime of 
the British Rainfall Organization . Report on the 
Distribution of Rain in Space and Time over the 
British Isles during the Year 1927 as recorded 
by about 6000 Observers in Cheat Britain and 
Ireland . (M.O. 305.) Issued by the Authority of 
the Meteorological Committee.. Pp. xvii + 290. 
(London: H.M. Stationery Office, 1928.) 15s. 
net. 

Thu volume of c ‘ British Rainfall ” for 1927, which 
has just been published, is the sixty-seventh that 
has appeared since the British Rainfall Organiza¬ 
tion was founded by the late Mr. G. J. Symons 
in 1859, in order to standardise the methods of 
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measurement of r ainf all in the British Isles and to 
provide a means of ensuring that the observations 
made by amateurs should be preserved and be made 
available for purposes of research and statistical 
inquiry. When it is considered that the Organiza¬ 
tion, in spite of every effort, does not secure the 
co-operation of all private observers, and that 
notwithstanding this limitation no fewer than 
4970 records are published in this volume, some 
idea is formed of the valuable material that would 
be largely wasted every year without some such 
organisation. It is satisfactory to note that 97 
more records have been secured than were available 
for the 1920 volume. 

Turning to the facts about the year’s rain re¬ 
vealed by this latest volume, it is noted that over 
the British Isles as a whole, an excess of rain was 
measured in 1927 ; this is the fifth successive wet 
year. This fact suggests that some climate 1 surge ’ 
is in operation : the probability is 32 to 1 against 
such a run of wet years having arisen by ‘ chance/ 
Only four wetter years have occurred during the 
last sixty. 

The general arrangement of the volume under 
review is similar to that of recent volumes. The 
heavy snowfall at Christmas in the south of England, 
after a considerable period during which the reputa¬ 
tion of that season for snow has steadily declined, has 
inspired a special article by Mr. L. C. W. Bonacina 
on the snowfall of the half-century from 1876 to 
1925. There is also a report by Mr. F. Hudleston 
upon experiments with raingauge shields : these 
experiments throw further light upon the problem 
of getting accurate measurements of rain in places 
unduly exposed to the sweep of the wind. There 
are in addition detailed disoussions of cases of 
exceptional rainfall, and monthly, seasonal, and 
annual maps showing the distribution of rain over 
the British Isles for those periods. 

Adsorption und KapiUarkondensation: Theorien der 
Adsorption und KapiUarkondensation von Qasen 
und Dtimpfen an festen Oberfldchen und in pord- 
sen Kdrpem. Von Erich Hiickel. (Kolloid- 
forschung in Einzeldarstellungen, herausgegeben 
von Richard Zsigmondy, Band 7.) Pp. vii + 
308. (Leipzig: Akademische Veriagsgesellschaft 
m.b.H., 1928.) 20 gold marks. 

In this Critioal survey of the theories of the pro¬ 
cesses of adsorption, particular attention is directed 
to the limits of validity of the assumptions made 
in the various hypotheses, and the gaps between 
existing theories have been bridged by an appli¬ 
cation of the resources of modem physicB. A 
unification of theory has been attempted, and the 
same basic principles have been applied to the 
whole range of adsorption phenomena. Irre¬ 
versible processes—for example, chemical action— 
do not come within its scope ; the knowledge of 
these branohes is too incomplete to warrant the 
extension of the theory to them. The book has 
been written with the aim of its being intelligible 
to a public possessing no great mathematical 
knowledge. 

The unifying principle is found in the idea that 
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the effective range of molecular forces is less than 
the molecular diameter. This idea runs like a 
silver thread through the fabric of the book. Its 
substantial accuracy is demonstrated by a mathe¬ 
matical analysis of strength of the electrical field 
extending from the surface of a crystal o$ rook- 
salt and calculation of the heat of adsorption of 
dipole molecules by this surface. This analysis, 
as was shown independently by Lennard-Jones, 
leads to heats of adsorption of the correct order. 
The formation of a more or less complete mono- 
molecular layer in processes of adsorption is a 
consequence of the rapid decrease in the strength 
of the electrical field at the solid surface. 

The properties of this film are examined in de¬ 
tail over the whole range of surface density, and 
linked up with the processes of capillary conden¬ 
sation which oocur when gases below their oritical 
temperatures are adsorbed in porous bodies. A 
simple treatment of the theory is found to be 
adequate for the interpretation of the major ex¬ 
perimental facts; minor deviations from the simple 
theory, however, are examined from the point of 
view of the dipole and quadripole nature of the 
adsorbed molecules and the electrical and Van 
der Waala’ forces acting between them. 

The volume stimulates the reader’s interest in 
the complex interplay of molecular forces which 
give stability to the monomolecular layer on the 
surface of solids. 

Artistic Creation and Cosmic Creation. By Prof. S. 
Alexander. (Annual Philosophical Lecture, 
Henriette Hertz Trust, British Academy, 1927.) 
(From the Proceedings of the British Academy, 
vol. 13.) Pp. 26. (London : Oxford University 
Press, 1928.) la. 0d. net. 

The usual theory of artistic creation is that the 
work of art, previous to its execution, “ exists in 
the artist’s mind as an image or intuition.” In 
his Adamson lecture (“ Art and the Material ”), 
Prof. S. Alexander has already given reasons for 
believing that this conception is mistaken. On the 
oontrary, the artist “ does not in general first form 
an image (if he is a poet, say) of what he wants to 
express, but finds out what he wanted to express 
by expressing it; ho has, in general, no precedent 
image of his work, and does not know what he will 
say till he has said it, and it comes as a revelation 
to himself,” The work of art is “ a material thing 
. . . dyed through and through with meanings, and 
these meanings sustained and supplied by the 
appreciating mind.” Thus the essence of the work 
of art is that in it “ creative mind and the material 
are indissolubly fused.” But in applying the 
analogy of the arts to the universe, “ we must dis¬ 
count the finitude of the partners in the trans¬ 
action.” The infinite, being infinite, can have 
nothing outside itself upon which to work as an 
artist works on his material. The finitude in¬ 
volved in art must be stripped off; we must 
abandon the idea of " a mind or. spirit which pre¬ 
cedes the world and creates it.” 

u We must look to the world in its simplest 
expression, and there we find something which 
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corresponds to the essence of art, the complete 
fusion in it of something that corresponds to mind 
and something that corresponds to material. . . . 
It is itself uncreated, but is merely there. In it as in 
a matrix are formed the finite things which are said 
to be created. . . . There is no creator of it except 
itself ; but it is the creator of all finites that come 
into being within it. . . . God, therefore, though 
not the creator of the Universe, is, so far as He is 
identical with the universe, creator of all the things 
within it.” J. C. H. 

Electrical Engineering Economics : a Study of the 
Economic Use and Supply of Electricity. By D. 
J. Bolton. Pp. xi+305. (London: Chapman 
and Hall, Ltd., 1928.) 21*. net. 

Thb study of economics is of great importance to 
everyone. We should all know something about 
capital and interest, and sinking funds and depre¬ 
ciation. The question is whether we should be 
taught this at school or at college, or whether we 
should pick it up in our everyday work. We have 
heard an eminent engineer wax indignant because 
he hod met a university graduate who did not 
quite understand what crossing a cheque meant. 
Another complained that few, if any, technical 
graduates knew at what stage in the transaction 
b, purchase was completed. In questioning a 
young salesman on this point, he replied that he 
had bought a ‘ business ’ dictionary to which he 
referred when in doubt. 

The questions Mr. Bolton discusses, however, are 
not connected with law, except in so far as legal 
enactments limit methods of production or supply. 
It seems to us that the questions discussed are 
mainly concerned with finding out under what 
conditions we can supply most economically. 
Many of them are simply problems in finding 
maximum and minimum values, the solutions to 
which are sometimes difficult to find. Kelvin’s 
problem, for example, which gives a method of 
finding the most economical size of conductor to 
use in supply, is given, and its limitations are ex¬ 
plained. 

These and many similar problems can often 
be solved, approximately at least, by graphical 
methods, andsome of these methods are of practical 
use. We are not convinced, however, that it is 
necessary to make a special department of * elec¬ 
trical engineering economics. * There is such an 
infinite variety of conditions of supply that it is 
impossible to comprise the solutions to all the 
problems that arise by means of formulae. 

Coloured Plates of the Birds of Ceylon . By G. M. 
Henry. With a short Description of each Bird 
byW. E. Wait. Parti. Pp, v +10+10 plates. 
(Colombo : Colombo Museum ; London : Dulau 
and Co., Ltd., 1927.) 30s. 

In 1925 Mr. W. E. Wait brought out a most ex¬ 
cellent handbook of the birds of Ceylon* illustrated 
with a few black-and-white plates. At the time 
it was felt that the value of this book would have 
been greatly enhanced had it been possible to bring 
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out a certain number of coloured {dates to illustrate 
it* but this was unfortunately a financial impos¬ 
sibility. It was fully realised, however, by the 
authorities of the Colombo Museum and the author 
himself that such illustrations were most desirable, 
and in 1926 the generous help of Dr. Catoy Wood 
made the publication of these, plates possible. The 
painting of the plates has been entrusted to Mr. 
G. M. Henry, whilst Mr. Wait has supplied a brief 
precis from his manual as letterpress +o each plate. 
The present part contains sixteen plates, ana it is 
intended to complete the work in four parts, after 
whioh it is possible that a further volume may be 
published. 

Taking them as a whole, the plates are excellent. 
The attitudes of the birds are life-like and vigorous, 
showing that the painter is well acquainted with 
their life-history as well as with their museum 
skins. Whilst the artist is not equally happy in 
all his efforts—as, for example, in the plates of 
the Brown-capped Babbler and the Black-capped 
Bulbul—we think he has been exceptionally 
successful in his beautiful plate of the Spotted¬ 
winged Thrush and PaUisers Warbler. We look 
forward to the second part of this publication 
with great pleasure, and if the work is maintained 
at the present standard, it will undoubtedly be 
a great addition to the zoological literature of 
Ceylon and a worthy successor to Legge’s great 
work. 


OeheiUe Knoche.nbrucke bei wildlebenden und in 
Oefangenschaft gehaltenen Tieren. Von Prof. Dr. 
E. Korschelt und Dr. Hermann Stock. Pp. iv + 
176. (Berlin: Gebriider Bomtraeger, 1928.) 
24 gold marks. 

Thb healing of fractured bones in wild animals 
(mammals, birds, reptiles, and amphibians) reveals 
the astounding adaptability of the natural forces of 
repair and the extent to whioh widely separated 
fragments can be joined up under natural conditions 
without the surgeon’s assistance. The book is 
illustrated by numerous photographs and radio¬ 
graphs. In the bibliography of fifty-eight titles, 
fifty-six are German and none of them British, 
although, from the time of John Hunter, British 
anatomists and surgeons have taken Bpeoial interest 
in this subject. 

Aus dem Leben der Bienen . Von Prof. Dr. K. v. 
Frisch. (Verstandliohe Wissenschaft, Band 1.) 
Pp. x +149. (Berlin: Julius Springer, 1927.) 
4*20 gold marks. 

This excellent and attractively produced little 
volume stands out in refreshing contrast with most 
elementary books on bee life, smoe it is the product 
of the author’s original researches. Dr. K. v. 
Frisch is well known as an expert experimenter 
through his observations on colour sense, methods 
of recognition, feeding responses, and other features 
of the sense physiology of the bee. The book is to 
a large extent a summary of these researches, and 
we commend it to all interested not only in bed 
life, but also in general animal behaviour. 
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Letters to the Editor* 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Short Wave Echoes and the Aurora Borealis. 

On Feb. 29 of this year I received a letter from 
Engineer Jorgen Hals, Bygde, Oslo, in which he says : 
4< I herewith nave the honour to advise you that at 
the end of the summer 1927 I repeatedly heard signals 
from the Dutch short-wave transmitter station 
PCJJ (Eindhoven). At the same time as I heard the 
telegraph-signals I also heard echoes. I heard the 
usual echo, which goes round the earth with an interval 
of aboiit 7 second, as well as a weaker echo about 
3 seconds after the principal signal had gone. When 
the principal signal was especially strong, I suppose 
that the amplitude for the last echo 3 seconds after 
lay between iV and iV of the principal signal in 
strength. From where this echo comes I cannot say 
for the present. I will only herewith confirm that I 
really heard this echo.” 

Immediately I heard of this remarkable observa¬ 
tion, it struck me that the wireless waves were reflocted 
from those streams and surfaoes of electrons to which 
I was led by theoretical investigations on the aurora 
borealis in my paper published in 1904 in V idenskab&seU 
skabets Skrifter , Christiania {“ Sur le mouvement d’un 
point materiel portant une charge d’£lectricit 6 sous 
raotion d’un aimant 616mentaire?’) In reference to 
that paper, and the subsequent more complete one in 
Archives des Sciences physiques et natureUes , Geneva, 
1907, one of the most striking features of the theory 
was that streams of electrons coming from without 
towards the earth were deviated by the earth’s mag¬ 
netic field in such a way that an immense space was 
formed free from electric particles, and having the 
shape of a torus described by revolution of an oval 
tangent to the magnetic axis of the earth at the centre. 
These results were also in full agreement with Kr. 
Birkeland’s remarkable experiments with cathode 
rays directed towards a magnetic sphere, described 
m 1901 in Videnshabsselskabets Skrifter (“ Exp 6 dition 
norv^gierme de 1899-1900 pour l’etude des aurores 
bor&Jes ”). If now the wireless signals could pene¬ 
trate the Heaviside layer, they would pass into this 
empty space, and might be reflected by the walls of 
the electrons forming its outer boundary. The long 
time interval between the principal signal and the 
echo agrees well with the immense dimensions of these 
toroidal spaces. 

It was now very interesting to me to obtain more 
evidence of these remarkable echoes, and last spring 
and summer I organised a long series of observations, 
for which I am very muoh indebted to Dr. van der 
Pol, at Philips Radio, Eindhoven, for his very efficient 
work in sending signals, and further to Elektrisk 
Bureau, Oslo, to the Norwegian Telegraph Adminis¬ 
tration, and to Engineer Hals, for aid in arranging the 
reception of the signals. The observations were con¬ 
tinued during October, but ho certain evidence was 
obtained before Oct. 11. Eindhoven emitted during 
the afternoon very strong signals of undamped waves 
of wave-length 31-4 metres, and Hals and I heard 
very distinct echoes several times, the interval be¬ 
tween signal and echo varying between 3 and 15 
seconds, most of them coming about 8 seconds after 
the principal signal. Sometimes two echoes were 
heard with an interval of about 4 seconds. I immedi¬ 
ately telegraphed the success to Dr. van der Pol at 
Eindhoven, and asked him to control and verify the 
effect. Next day I received the following telegram; 
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11 Last night special emission gave echoes here varying 
between three and fifteen seconds stop fifty per oent 
of echoes heard after eight seconds stop van der Pol.*' 
After this it seems that we have here a new and 
remarkable phenomenon, the study of which may 
throw much new light on the electric currents in apace 
outside the earth and on their connexion with the 
aurora borealis and magnetic storms. The variability 
of the phenomenon indicated by the observations 
agrees well with the corresponding variability of aurora 
and the magnetic registrations. Cabl Stormeb. 


The Expansion of Charcoal accompanying Sorption 
of Gases and Vapours. 

It has been emphasised in a recent paper (Bangham, 
Phil. Mag., 5, 737; 1928) that our knowledge of the 
sorption process must necessarily remain incomplete 
so long as attention is focused solely on the behaviour 
of the gas or solution, to the entire negleot of any con* 
oomitant effect on the solid sorbont with whioh it 
is in contact. It was shown by Meehan ( Proc. Roy . 
Soc., A, 115, 199 ; 1927) that even such a rigid 
structure as a block of charcoal expands considerably 
when taking up carbon dioxide, the expansion being 
of the same order as the water-movements of building 
materials as determined in the experiments of 
Stradling, From the theoretical point of view the 
effeot is discussed in broadest outline in the first of 
the papers mentioned, but it is clear that muoh 
experimental work is necessary before a fully 
developed theoretical treatment is possible. 

A modified form of Meehan’s apparatus, made to 
our design by Messrs. Booker, has enabled us to make 
some preliminary measurements of the linear ex¬ 
pansion of charcoal which has sorbed known weights 
of water vapour at pressures short of saturation. It 
was found that the expansion is not—as one might 
have supposed—directly proportional to the quantity 
of vapour sorbed, but that the curve obtained on 
plotting the variables is concave to the expansion 
axis, even in the region where the pressure of vapour 
is a considerable fraction of the saturation pressure. 
Apart from providing fairly direct evidence—if such 
were lacking at this stage—for the chemical, as 
opposed to the capillary -condensation theory of 
sorption at such pressures, this fact appears to throw 
considerable light on the question of the usual form 
of sorption isotherm, since it indicates that the 
mechanical disturbance suffered by the solid during 
the sorption of a given quantity of gas becomes 
greater and greater as the sorption proceeds. 

It is remarkable that, within experimental error, 
the expansion is directly proportional to the square 
of the sorption value. The data obtained for carbon 
dioxide are also in substantial agreement with this 
relation; they are, however, subject to certain cor¬ 
rections which can be estimated with accuracy only 
when the apparatus is cut down. The following 
table gives a summary of the results so far obtained : 



Water. 

Carbon Dioxide. 


i. 

V- 

9 

«. 


9 

r2-22 

Increaring sorption J g.g§ 

US 

Decreasing sorption f I;J2 

\ 4-2i 

0-066 

0-226 

0-416 

0-626 

0-689 

0-475 

0-231 

0139 

0-106 

0092 

0-094 

0-092 

0-098 

0-098 

0-098 

0-089 

0-900 

1-227 

1-418 

1-567 

1*848 

1-980 

0-087 

0U9 

0*177 

0-282 

0-296 

0-888 

0-826 

0-316 

0*207 

0-309 

0*294 

0*208 


•-Sorption value In milligram molecule*. 
T) - Expansion in arbitrary unit*. 
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No special attention was paid to the absolute 
measurement of the expansion* but a knowledge of 
the dimensions of the apparatus enables a rough com¬ 
parison to be made with Meehan’s results under 
corresponding conditions. The percentage linear ex¬ 
pansion found by us to be caused by an atmosphere 
pressure of carbon dioxide works out at about 0*101 
at a temperature of 30° C. Meehan found the per¬ 
centages at 28° C. and 36° C. to be respectively 
0*1292 and 0*1100 in the case of the pinewood ohar- 
coal used by him. 

It will be observed that the quotient \Zvls * 8 > on 
an average, rather more than three times greater 
for carbon dioxide than for water, so that the ex¬ 
pansion caused by the sorption of any given number 
of molecules is between ten and eleven times as great 
in the one case as in the other. The difference is quite 
out of proportion to the difference of moleoular size, 
whatever method is used as a basis of comparison. 

While it is scarcely likely that the square-root 
relationship will prove to be of general application, 
it is at least significant that two substances so 
different in their general behaviour towards sorbents 
as carbon dioxide and water should both show this 
simple regularity. Experiments with other sorbents 
and sorbates are being proceeded with. 

D. H. Bangham. 

Nazim Fakhouby, 

Egyptian University, Cairo. 


Hamilton-Buchanan's Drawings of Indian Fish. 

In Nature of May 12, p. 770, the following state¬ 
ment was made under “ Research Items " in directing 
attention to my recent work on the MS. drawings of 
Indian Fish (Ham.-Buoh. Collection): “In the first 
volume there are 22 plates of fish illustrations, repre¬ 
senting 61 species, and the rest of the plates are of 
mammals ; the second and third volumes are drawings 
of birds made by Mr. Gibbons ; and the fourth are 
those of fishes, representing 160 species.” I am afraid 
the writer of these notes has given wrong information. 
In the first volume there are only twenty plates of 
fish, and while in the second and third volumes there 
are some drawings by Mr. Gibbons, the majority of 
the plates are Buchanan's. The fourth volume con¬ 
tains delineations of 144 species. 

I have now examined Buchanan's fish drawings pre¬ 
served in the libraries of London with interesting 
results. Through the kindness of Lieut.-Col. R. B. B. 
Sewell, I have with me the Zoological Survey set (copies 
recently made) of the drawings in the Asiatio Society 
of Bengal. There is no doubt that the original draw¬ 
ings, of which Buchanan was deprived at the time of 
his departure from India in 1816, are those now in the 
possession of the Asiatic Society of Bengal. I have 
found a statement in Buchanan's own Handwriting 
that he was not allowed to bring with him drawings 
of 144 species of fish. It seems to me certain that 
only 138 out of the 146 drawings listed by Day in 
vol. 4 (Proc, As, Soc, Bengal, pp. 196-200; 1871) are 
the originals which Buchanan left behind him. 
Drawings Nos. 34, 63, 62, 63, 64, 70, 71, 84 have been 
added afterwards to this set. The drawings of 
Cyprinus chola (PI. LVIII, Fig. 3) and 0. danctna 
(PI. LV, Fig. 4), figured by McClelland, were missing 
when Day examined the set in 1871. There are four 
drawings in vol. 1, the originals of which are missing 
from vol. 4, namely, Cheilodipterus panijus, Mystus 
chitola, Cyprinus curchius , and Cyprinus chagunio. 
This gives us the original number of drawings belong¬ 
ing to Buchanan's collection— 138 + 2 + 4 =144. 

In the library of the India Office are now preserved 
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the originals of the drawings reproduced in the 
“ Gangetic Fishes." In the same volume sire five 
other drawings which were not used by Buchanan. 
These represent the following species : Macrognathus 
ormolus, Cyprinodon cundinga, Chtpea puram , Mystus 
kapirat and Cyprinus sarana . 

In the library of the Linnean Society there are nine 
original drawings of Buchanan (probably out of a set 
of ten, one missing now), accompanied by the descrip¬ 
tions of ten species in Latin. These were sent by 
Buchanan to his friend Smith, the founder of the 
society, in 1799. All these nine drawings are figured 
in the “ Gangetic Fishes,” no doubt from the replicas 
of these very drawings. 

The set referred to by Giinther in the ZooL Rec . for 
1869 is nowhere to be found in the British Museum 
(Nat. Hist.). It is probable, however, that Giinther 
was referring to a large number of copies of Buchanan's 
manuscript fish drawings in the Calcutta and the India 
Office collection made by Major-General Hardwicke, 
and bequeathed to the Museum. Identifications in 
Gunther’s handwriting are to be found below some 
of these drawings, while the others bear references to 
“ Gangetic Fishes ” in Hardwick's handwriting. Some 
of these have been published, unfortunately without 
acknowledgment, in Gray’s “ Illustrations of Indian 
Zoology.” Attention may also be directed to two or 
three copies of Buchanan's drawings among a set of 
Day’s fish delineations, now preserved in tne library 
of the Zoological Society of London. 

These drawings are of speoial interest, for it seems 
to me likely that, in his descriptions of the Gangetic 
fishes, Buchanan greatly relied on them for the specific 
characters, at least in the case of quite a number of 
species. Thus, in the absence of any authentic types, 
these drawings may be considered as the types of the 
species described by Buchanan. 

Sunder Lal Hoba. 

British Museum (Nat. Hist.), 

South Kensington, S.W.7. 


Life and Sea Water. 

The leading article in Nature of Oct. 6, p. 601, and 
Prof, F. G. Donnan’s discourse, p. 612, recall attention 
to the conditions under which fife may possibly have 
originated. This provides a certain playground for 
our ideas, romances, and inquiries ; a playground with 
boundaries and with regions of speciefi interest. 

If blood-heat is about 36° C., or a little more in birds, 
and the optimum temperature for plant life about the 
same, this turns our thoughts away from the chill 
shores of north-east England to some tropic coast 
where rock pools may lie in hot sunshine between 
tides, evaporating and concentrating. The roughly 
3 per cent solution we know as sea water is rather 
weaker than the 6 per oent normal saline of the physio¬ 
logical laboratory, where one must think of osmotic 
equilibrium or plasmolysis between tissue and fluid. 
Not that the density of the salt solution is the only 
thing that matters. Field and garden crops thrive 
beet on a rather different mixture of salts demanding 
artificial additions of potassium, phosphates, and 
nitrates. How oould such a nutrient solution have 
arisen under natural conditions t 

When sea water evaporates, the contained sub¬ 
stances are deposited, and in a certain order ; some 
substanoea come out more readily, others less rapidly, 
than sodium chloride. Chapters of this order of 
deposition are recorded in the deep-sea floor, in the 
English Permian and Trias rooks, in the Staasfurt salt 
deposits, and in the terraces above the Dead Sea* 
There are manganese deposits in the deep sea, also 
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silica cmd calcium carbonate. Silica and calcium 
carbonate come out as diatoms and foraminifera ; sea 
water must be about a concentrated solution of these. 
Iron compounds and gypsum begin to come out before 
rook salt; the mother liquor saturated as to iron, 
oaloium sulphate, and sodium chloride, still contains 
potassium, magnesium, bromides, and iodides. With 
concentrating liquors double salts appear—mag- 
nesium'potassium sulphates and chlorides, substances 
like kainite and cam alii te. Their philosophy and the 
equilibrium conditions of their crystallising solutions 
are worked out by van Hoff. These are the potash 
salts so valuable as artificial fertilisers. Comallite 
peed not be despised in theory because too deliquescent 
to handle in practice. 

If these fertilisers cherish life now, may they not 
have been essential conditions for the origin of life ? 

The rusting of iron depends on air, moisture, carbon 
dioxide, conditions curiously like those of life; further, 
rust is encouraged by ammonium chloride, discouraged 
by potassium cyanide. May we postulate meteoric 
or other metallic iron ? 

If colloidal iron or silica forms a framework within 
which processes like life processes may arise, must we 
not look for conditions under which they might form in 
Nature ? May we not regard all integrations—pre¬ 
cipitation, crystallisation, double-salt formation—as 
stages towards life T Huxley pointed out that the 
essential life processes were formations of more solid 
substances from liquid or from gas. 

A crystal begun in a solution of one alum may go 
on building itself up in another. Iron or aluminium 
may continue the work begun by chromium or 
manganese, ammonium may continue potassium. 
How do we know that life is not a sort of chemical 
habit ? Long before chlorophyll or heemoglobin were 
evolved, complexes may have been initiated by copper 
or nickel or manganese, afterwards to be inherited by 
iron. Sodium silicate is conspicuously absent from 
collections of natural minerals. Where has it all 
gone f It almost must have been formed in the pre¬ 
geologic era and washed out afterwards. 

Fools by a tropic seashore would be liable to dilution 
from rain and from streams as well as to concentra¬ 
tion ; and streams from a volcanic island might bring 
in many sorts of substances, including ammonia com¬ 
pounds ; hot springs bring silica in solution. Hence 
all kinds of oscillating conditions may be postulated, 
and life involves such oscillations. With concentrat¬ 
ing solutions cells divide, seeds ripen ; with dilution 
cells swell, antherozoids escape, seeds sprout. 

Darwin said, at most four or five ancestors for all 
living things ; but may we not imagine many and 
various just not successful attempts at life, combina¬ 
tions just not viable, an almost infinite number of 
eollateral ancestors who have left no descendants t 
Only a hint of other possible chains of chemical re¬ 
actions in the iron and sulphur bacteria and all the 
specialised cells in the glands of higher animals. 

Hugh Richardson. 

Stocksfield, Oct. 7. 


Proposal to Establish a Size Limit for both Salmon 
and Sea Trout in the Baltic. 

In vol. 48 of Rapports et Prods- Verbaux des Reunions 
of the Permanent International Council for the Ex¬ 
ploration of the Sea, reoently published, six writers, 
each representing a country abutting on the Baltic, 
give accounts of the salmon and sea trout fisheries, and 
m one case, that of the Swedish biologist Gunnar Aim, 
particulars of the early river life and of the sea life of a 
considerable number of salmon are given (presumably 
from scale reading). 
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It is clear that 8 . solar in the Baltic, as in British 
waters, may remain one, two, three, or four years in 
the sea before ascending fresh waters to spawn ; that 
fish from widely separated rivers mingle in their sea 
life, and that on this account very different sizes 
are caught together ; and it also appears that small 
immature fish are taken in the spring off the shallow 
coasts of Sweden. * 

Drs. Andersson and Johansen summarise the results, 
note that the Baltic salmon fisheries are now being 
conducted more intensively than in former years, and 
that the stook of fish is seriously declining. They state 
that in any international action for the preservation 
of the fisheries, the first consideration is to allow more 
fish to ascend fresh waters to spawn, and that “the 
imposition of a size limit is designed as a means to 
prevent the capture of small salmon and to give the 
salmon an opportunity to spawn.” 

It is with some amazement, therefore, that one reads 
the recommendation that the size limit be 35 om. 

A fair number of sea trout under 14 inches are 
sexually mature, but no salmon can be expected to 
spawn at so small a size, in spite of the fact that a 
few precocious male smolts are found from time to 
time. The remarkable thing is that the figures 
supplied by Aim are themselves amply sufficient to 
show how futile for the purpose stated a size limit of 
35 om. would be. 

If there is a desire to increase the numbers of 
potential spawners in the rivers of the Baltic, why 
decree that all the salmon of spawning size may bie 
killed ? If the exigencies of the fisheries or the 
established practices of the fishermen make it difficult 
to recommend a larger size limit, it would appear that 
regulative treatment by size limit should bo abandoned. 

Prom the fact that fish of all sizes are caught 
together, but more particularly from the fact that 
salmon commonly spawn quite late in life and when 
more than twice the length of 35 cm., and that very 
many fish spawn only once in their lives, it should 
be clear that regulative treatment by size limit is not 
suitable. 

Might I say further that experience in other 
countries has gradually brought about a recognition 
of the guiding principle that the sea is the place 
where, with suitable regulation as to mesh of nets 
and means of capture, salmon and sea trout may be 
freely taken, and that the river is the plaoe where 
those fish reproduce their speoies, and wnere, there¬ 
fore, they should be protected from oapture, or at 
least from such commercial fishing as would prevent 
a proportion of every run of fish getting past the nets 
allowed, and so reaching the spawning areas. 

W. L. Calderwood, 

Edinburgh, Sept. 27. 

Birth of Adders In Captivity. 

The adder (Vipera Berus) has her young about the 
end of August and the first week in September. The 
estation period is 44 months. It is unusual for a 
erpetologist to have a captured snake giving birth to 
oung immediately after being caught, but such has 
een my experience on two occasions, the first on 
Aug. 29, 1905, and the second quite recently, on 
Oct. 1, 1928, the latter birth being on a'later date 
than normal. The adder in this case was a healthy 
specimen measuring 23 inches in length. On being 
caught I noticed that it was a bit sluggish ana 
lethargio in its movements, making very fit tie effort 
to escape. There was nothing in its contour to 
suggest pregnancy beyond being slightly corpulent, 
and I was certainly very much surprised to find 
on opening its oage one morning eight days after 
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capture a brood of eight young adders. They 
measured 4} inches in length and six are females and 
two males. 

The young adders were all normal specimens 
except one, which had malformation of the maxilla 
and palate. It was not so active as the others, which 
very soon after birth developed a marked biting 
tendency. The viciousness of these creatures prompted 
me to test their toxicologioal properties. So I got 
them to bite an ordinary microscopic slide, when I 
found that no secretion was produced until the third 
day after birth. I mixed some of the venom with 
fresh pig's blood, and microscopic examination of 
the slide revealed that the blood underwent a com¬ 
paratively rapid heemolytie and agglutinative change, 
indicating that the poison in this short period had 
acquired its maximum potency. 

This in itself is an interesting observation and 
worthy of being placed on record, since it established 
that the degree of virulence of adder's poison is not 
proportionately in keeping with the degree of the 
sical development of the creature, 
have said in another place that adders will not 
feed in captivity, but I thought that these youngsters 
might be induced to take food, because in their oase 
they had no knowledge of the freedom of wild life: 
their world was circumscribed by the confines of their 
cage. One would therefore imagine that they would 
respond to Nature's call for sustenance; conse¬ 
quently I made special efforts to coax them to take 
suitable nourishment, but my efforts were fruitless ; 
they stolidly refused to touch a morsel of food. 

Mother and family are still alive and well; for 
adders will live for a long time without taking any 
food. The hibernation period begins early in 
October, and although it is now the 22nd of that 
month, these creatures show no sign of becoming 
sleepy or torpid. Adders will not hibernate in 
captivity. 

I should like to mention that the female adder 
did not show any maternal instinct towards her 
offspring. This may have been due to the reptile 
being in captivity. N. Morrison. 

Beith Place, 

Campbeltown, Argyll. 


Components of Air in Relation to Animal Life. 

Oxygen, since the time of Lavoisier, has been con¬ 
sidered the vital component of the air : the 79*19 per 
cent inert part has had little use assigned it. Popular 
opinion had stated that animal life would be more 
efficient if these inert gases were replaced by oxygen. 
Carefully conducted experiments oovering a period of 
six years have .shown the following facts in regard 
to animal life and the components of the air. 

Animals oannot live in on atmosphere of oxygen, 
nitrogen, oarbon dioxide, helium, or argon alone. A 
series of thirty experiments, using representative 
varieties of animal life, has shown that in an atmo¬ 
sphere of pure oxygen with other conditions normal, 
life would cease after two to five days. As could be 
expected, the inert gases would not support life. 

An examination of the lung tissue from a guinea- 
pig which had died in an atmosphere of pure oxygen 
showed marked evidences of inflammation and inter¬ 
stitial haemorrhages. Cultures made from the lung 
tissue showed a heavy infection of BaciUue ooli 
associated with a few staphylococci, The conclusion 
drawn from the autopsy was that an atmosphere 
°f oxygen should not only rupture the lung tissue 
but also accelerate the growth of certain micro¬ 
organisms. 

Animals were placed In an atmosphere of 99*97 per 
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cent oxygen and the normal 0*03 per cent carbon 
dioxide. Death followed within two to five days as 
in the oxygen experiments. 

An atmosphere was prepared which contained 97 
per cent argon and 13 per cent oxygen. Mice lived 
forty-two hours under this condition. The respiration 
of the animals decreased slowly until death. 

Argon 80 per cent and oxygen 20 per cent permitted 
life for ninety-two hours. 

Argon 76 per cent and oxygen 26 per cent sup¬ 
ported normal life. After ten days of confinement 
the animals appeared in better health than before the 
experiment. An atmosphere made up of 80# per 
cent argon and 33} per cent oxygen supported fife. 
The animals after seven days' confinement were in 
poor health. The point of highest efficiency hod 
apparently been passed. Helium 79 per cent and 
oxygen 21 per cent form an atmosphere under whieh 
animal life may exist normally. 

The high specific gravity, 1*38 (air), of argon gas, 
probably accounts for its behaviour as an oxygen 
diluting agent. Experiments must be carried further 
before a scientific conclusion can be reached. 

The preparation of synthetic atmosphere has 
practical applications in the field of aviation. Tubes 
of compressed oxygen and helium may some day 
furnish the respiration gases for high flying. 

The study of the physiological effects of the air 
gases has only begun. The experiments will be 
carried further before an attempt is made to interpret 
the data thus far gathered. 

J. Willard Hxbshsy, 

McPherson College, 

Kans., U.S.A. 


Spectra of IntermetalUc Compounds. 

During the lost few years it has been established, 
on the basis of spectroscopic and other evidence, that 
certain metals, for example, the alkali metals and 
mercury, are capable of forming di- or poly-atomic 
molecules in the vapour state. It is also known that 
the vapours of certain pairs of metals (for example, 
sodium-potassium, rubidium-caesium, and their ana¬ 
logues, also magnesium + alkali, and mercury + alkali) 
contain molecules of volatile intermetallic compounds. 
Both types of molecule are most conveniently studied 
by their absorption spectra, and most of them have 
been discovered in this v?a.y. 

The great sensitivity of the spectrosoopic method 
Tenders it necessary, however, to proceed with caution, 
as band spectra due to unexpected impurities fre¬ 
quently make their appearanoe, and are often difficult 
to identify. Errors of this nature would appear to 
have entered into recent work on the band spectra of 
zinc, oadmium, and mercury (Mohler and Moore, Jour. 
Opt. Soc. Amer. t vol 15, p. 74 ; 1927), and also into 
an investigation of mercuiy-thallium and indium- 
oadmium mixtures (Waring, Nature, vol. 121, p, 076 ; 
1928 ; and Phya. JRev., vol. 32, p. 436 ; 1928), as the 
same spectrum has been assigned two different origins 
—neither of them the true one—by the two different 
investigators. The greater part of the " mercury- 
thallium ’ spectrum described in the latter papers is 
identical with one listed (though with some reserve) 
in the former under the heading of the ‘ oadmium * 
molecular spectrum. The true origin of this particular 
band system would seem to be the molecule of thallium 
chloride, as it is magnificently developed in very dilute 
vapour of that salt, under conditions precluding the 
presence of free metal. Similarly, the * indium- 
cadmium ' spectrum of Waring would seem to coincide 
with another set of ' cadmium * bauds found ter 
Mohler and Moore. The wave-length agreement ft 
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not eo perfect as it is for the previous systems, but 
the bands are very diffuse and are difficult to measure. 
We have also experimented upon the conditions under 
whioh these bands are developed, and since they are 
eliminated by additions of small quantities of alkali 
metals to the vapours, and are enhanced by additions of 
oxygen, we conclude that they may arise from an asso¬ 
ciation of cadmium and oxygen. From experiments 
now in progress, however, we suspect that they may be 
totally unconnected with cadmium, and that another 
and unidentified impurity is responsible for them. 

We hope that a complete account of these and other 
experiments will shortly appear elsewhere. It is, 
unfortunately, not possible to include a wave-length 
comparison in this letter, for reasons of space ; but it 
may be stated that the agreement is so good that there 
can be no doubt of the identity of the spectra. 

J, M. Walter. 

S. Barratt. 

University College, London, 

Got. 12. 


Contractions for Titles of Periodicals. 

Owing to absence from London I have only now 
seen Mr* Gomme’s letter in Nature of Sept. 22. I 
believe that among experts there is fuller agreement 
than either Mr. Goramo or the compilers of the “World 
List ” would seem to admit on some of the rules whioh 
should govern the abbreviations of titles of scientific 
periodicals. Few, I think, would dispute the rules 
(d) that in an abbreviated title the abbreviations 
should follow the same order as the corresponding 
words in the full title of a journal as it appears on 
title-page or cover; and (b) that in a system of 
abbreviations the same contraction should not be 
called on to do duty for words of entirely different 
meaning. In my letter to Nature of Aug. 25 I gave 
examples of what appeared to me to be infringements 
in the “ World List '* of both these rules. 

Mr. Gomme seems to regard these infringements 
as unimportant so long as a searcher is able to consult 
at first hand the “World List,” and has familiarised 
himself with its admitted vagaries, and possesses also 
a good knowledge of the titles of scientific periodicals 
to help him out m obscure cases. In thus advooating 
the “ World List,” Mr. Gomme overlooks the fact that 
when one is considering the universal adoption of a 
system of abbreviations for titles, regard must, in the 
first instance, be had to the requirements of scientific 
readers of all nationalities, of whom few will have 
ready access to the u World List,” and still fewer will 
enjoy facilities that are at the command of a lib¬ 
rarian of a large institution. To such readers the 
observance of the rules set out above, and of others 
whioh I have indicated in my letter of Aug. 25, is, I 
-think, important. In their interest I would urge 
the soundness of yet another rule, laid down some 
years ago at the conference held in connexion with 
the International Catalogue of Scientific Literature, 
that abbreviated titles must be intelligible without a 
key. R. L. Sheppard. 

Bureau of Hygiene and Tropical Diseases, 

23 Endsleigh Gardens, London, W.C.l, 

Oct, 15, 


The Contraction of Pachyphase Chromosomes 
in Lilium* 

In the paehyphaae of Lilium pardalinum, in speci¬ 
mens fixed with ohromio-aoetic-formaldehyde, and 
stained with iron-brazilin, there were estimated to 
be 2193 ohromomeree, each usually consisting of two 
pairs of chromioles. The avenue diameter of the 
estimated at 0*23 micron, and the 
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average distance between the centres of neighbouring 
ohromomeree was oaloulated as 0*67 micron. Hence 
it could be deduced that an approximation of the 
ohromomeree until they were in close contact would 
decrease the total length of the bivalents from 1409 
microns at paohyphase to 504 microns (at diplophase)* 
But in Lilium longiflorum t the maturation divisions 
of which closely resemble those of L. pardalinty n, the 
total length of the twelve bivalents at late diaphase 
and at metaphase (and also the total length of twelve 
of the split anaphase chromosomes) was only about 
150 microns. 

This remaining contraction, to less than one-third 
of the minimum size which could be attained by 
approximation of the chromomeres, was presumed to 
be probably brought about by zigzagging of the 
chromonema, or chain of chromomeres. Since the 
volume of chromatin was shown by measurements to 
increase to about ten times its bulk between pachy- 
phase and metaphase, this zigzagging was not directly 
visible ; but it was indicated by the corrugation of 
tho chromosomes at all stages from late diplophase to 
first anaphase. The total contraction in length, from 
paehyphaae to first metaphase, was found to be about 
the same in Aloe purpurascena as in Lilium . 

John Belling. 

Carnegie Institution of Washington, 

Department of Genetics, 

Cold Spring Harbor, N. York, U.S.A., 

Sept. 27. 


The Depth of Field and Resolving Power of 
Optical Instruments. 

In his letter in Nature of Oct, 27, Mr. T. Smith 
repeats in a slightly different form the matter con¬ 
tained in my letter in the issue of Oct. 13. If the 
wave-length were infinitesimal tho geometric theory 
would bo correct. With a finite wave-length it ‘ pays/ 
so far as definition is concerned, to reduce the lens 
aperture until the 4 spurious disc * and the * circle * 
of confusion due to part of the image being out of 
focus are of the same order. Airy’s work relating to 
the 4 spurious disc * is contained in a paper entitled 
“ On the Intensity of Light in the Neighbourhood of 
a Caustic.’ 1 This I read in 1871, In reference to the 
same subject, the late Lord Rayleigh quotes Verdet’s 
41 Lemons d’optique.” This I have not seen. 

Mr. Beek states (p. 650) that * etched * lines at 
140,000 to the inch have been resolved and seen by 
the eye. If tho lines are etched it is certain that the 
surface is not flat, but grooved, and no doubt the 
depth of the grooves is sufficient to alter the length 
Of the wave path enough to effect resolution. 

A. Mallook* 

9 Baring Crescent, 

Exeter. 


Salmon and Sea Trout Synonyms. 

My attention has been directed to your comments, 
on page 647 of Nature of Oct. 6, on my collection 
of local and general names applied to salmon and sea 
trout. The article to whioh reference is made was 
merely on attempt in the first place to clear up some 
of the superfluities of popular nomenclature and local 
idiosyncrasy, which you nghtly condemn; and secondly, 
to collate and preserve them in the interests of 
philology. Whilst admitting that the list would have 
been much increased in value had the area in which 
each name is used been indicated, it is regretted that 
this would not be feasible, owihg to the fact that 
many of the terms are used in the same sense through¬ 
out the oountry. Albert Wade. 
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A 200-inch 

E are informed by Science Service, Washington, 
I).C., that what will be the world’s largest tele¬ 
scope, with a concave mirror two hundred inches 
in diameter—twice that of the greatest existing in¬ 
strument— will bo under construction within a 
few months. This important announcement was 
made at the California Institute of Technology 
on Oct. 29. The funds will bo provided by 
tlie International Education Board of New York, 
which administers some of the Rockefeller benefac¬ 
tions. “ The interest of the Board is based chiefly 
upon the successful co-operation of the Mount 
Wilson Observatory and the California Institute, 
and their belief that the provision of additional 
means of furthering this joint work may lead to 
many new advances in astronomy, physics and 
chemistry,” it was stated. “ The full co-operation 
of the Carnegie Institution of Washington, of which 
the Mount Wilson Observatory is a branch, has been 
assured Ivf the unanimous action of President John 
C. Merriam and the executive committee of the 
Institution, and by that of Director Walter S. 
Adams and other members of the Mount Wilson 
staff. The research policy of the new Astrophysical 
Observatory of the California Institute, which will 
be designed to supplement and not duplicato the 
Mount Wilson Observatory, will be determined by a 
joint committee representing the two institutions, 
aided by other leading investigators.” 

Dr. George Ellery Hale, honorary director of the 
Mount Wilson Observatory, and chairman of the 
Observatory Council of the Institute, described the 
plans on Oct. 29 in an exclusive interview to Science 
Service. ” In designing this instrument,” he said, 
“ we shall have the collaboration of leading 
physicists and engineers as well as of astronomers 
and instrument makers. When the telescope is 
completed it will be used to extend our present 
researches in various directions, as in spectrum 
jjhotographv of the stars, direct photography of 
very faint celestial objects, and in radiometry, or 
the measurement of the heat from the stars. By 
making a special study of the various instruments 
and methods to be used in conjunction with the new 
telescope for these and other purposes, and by 
securing the co-operation of the ablest authorities, 
we expect greatly to increase the efficiency of the 
telescope. 

“ The equatorial mounting of the telescope will be 
designed by a group of experts, including Dr. J. A. 
Anderson, Dr. Francis G. Pease, and other members 
of the staff of the Mount Wilson Observatory, 
working in conjunction with several eminent 
engineers, opticians, and physicists. It is the great 
mirror, nearly 17 feet in diameter, double that of 
the largest that has yet been made, that will offer 
tho most difficulty. We expect to make it out of 
fused quartz, and are much pleased by the cordial 
and generous offer of co-operation received from 
President Gerard Swope of the General Electric 
Company and Dr. Elihu Thomson, director of the 
Thomson Research Laboratory of this Company 
at West Lynn, Mass. Dr. Thomson is deeply 
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interested in the problem, and has already suooeeded 
in making quartz discs of considerable size. His 
method is to cast a quartz diso full of fine bubbles 
and to fuse a layer of very pure quartz, free from 
bubbles, on the surface, in which to grind the proper 
dish-shaped figure. Such a mirror Behaves as well 
as a perfectly solid one, and has the advantage of 
being lighter. 

“ The great advantage of quartz is that it changes 
its form so slightly with temperature. With the 
100-inch telesoope now at Mount Wilson we must 
always be careful to avoid exposing the glass mirror 
to the heat of the day, and some changes often occur 
due to differences in temperature at night. With a 
quartz mirror the effect of temperature is too slight 
to give any trouble. We feel confident that by the 
time we are ready for the mirror, Dr. Thomson will 
have succeeded in making a quartz disc of the 
requisite size. Pyrex glass, which is much better 
than ordinary glass but not equal to quartz, might 
be used as a substitute if necessary.” 

Just how long it will be before the new telescopo 
is in operation, it is at present impossible to tell, but 
it will doubtless be several years. The plans for the 
200-inch telescope have no connexion with the pro¬ 
ject of Prof. George W. Ritchey for a large telescope 
at the Grand Canyon, in Arizona. Prof. Ritchey 
has been working in Paris for several years on a 
method of constructing large telescope mirrors in a 
cellular fashion, but it is not planned to employ his 
method in the 200-inch. 

The exact location of the new telescope also 
remains to be decided. Perhaps it will be placed 
on Mount Wilson (5900 feet altitude), where there 
would be the advantage of proximity to the other 
observatory facilities. However, it is possible that 
the smoke, dust, and glare of electric lights from Los 
Angeles in the future, with the city’s increased 
growth, may prove a disadvantage, especially 
because of the comparatively short focus of the 
instrument. Several other sites are therefore being 
tested in comparison with Mount Wilson. 

The trustees of the California Institute have 
placed the entire project in the hands of a com¬ 
mittee of the Executive Council of the Institute, 
consisting of Dr. Hale ; Dr. Robert A. Millikan, 
director of the Norman Bridge Laboratory of 
Physics ; Dr. Arthur A. Noyes, director of the 
Gates Laboratory of Chemistry ; and Mr.. Henry 
M. Robinson, well known for his work as a member 
of the Dawes Commission and in other international 
undertakings. Dr. John A. Anderson, physicist 
and astronomer of the Mount Wilson Observatory, 
will serve as executive officer of the Observatory 
Council, in direct charge of design and construction. 
They will be assisted by an advisory committee 
including Dr. Walter S. Adams, director of the 
Mount Wilson Observatory; Dr. Frederick H. 
Scares, assistant director ; Dr. A. A. Michelson, of 
the University of Chicago ; Dr. Charles G. Abbot, 
secretary of the Smithsonian Institution; Prof, 
Henry Norris Russell, of Princeton University ; and 
Profs. Richard C. Telman and Paul S. 
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Ira S.Bowen, of the California Institute, Mr. George 
Eastman, and Dr. C. E. K. Meee, director of his 
research laboratory, have offered fullest co-opera¬ 
tion in the study of special photographic problems. 
Dr, Ambrose Swasey, chairman of the Warrer- 
Swasey Co.; Mr. Gano Dunn, president of the J. G. 


White Engineering Co., and recently chairman of 
the National Research Council; Dr. Prank E. 
Ross, of the Yerkos Observatory, and others equally 
well known, will aid in the work of design, and many 
other scientific workers especially qualified will be 
available for consultation. 


Processes of Colour Photography. 

By F. J, Tritton. 


C OLOUR photography is one of the few branches 
of photography that has made relatively 
little progress of reoent years ; in fact, for the last 
twenty years there has been nothing fundamentally 
new to record, if a recent invention to bo referred to 
later bo excepted. 

There has, however, been a steady improvement 
in technique and a series of variants on known pro¬ 
cesses, w r hich have made plainer the limitations and 
possibilities of this branch of photography. Also, 
for some reason which is difficult to define, there 
has grown up a distinct re-awakening of interest in 
colour photography, which is perhaps best ex¬ 
emplified by the recent formation of the Colour 
Group of the Royal Photographic Society. Con¬ 
sidering' its youthfulness, this group has had a 
highly successful first year and seems likely to 
develop steadily. Possibly the undoubted popular 
interest in colour cinematography has had something 
to do with this revival of interest in colour among 
the photographic community. 

The foundations of colour photography were laid 
by Clerk Maxwell, Ducos du Hauron, Chos. Cros, 
and a few others between 1857 and 1870, but 
practical applications could not be very successful 
since colour sensitive plates were unknown. The 
first step in this direction was the discovery of the 
colour sensitising action of certain aniline dyes by 
H. W. Vogel in 1873. From this the panchromatic 
plate has gradually evolved, and one of the most 
remarkable achievements of rocent photographic 
manufacture has been the improvement in quality, 
speed, and trustworthiness of these plates, cul¬ 
minating just recently in the introduction of the 
Ilford Soft Gradation Panchromatic Plate, which 
seems to have been intended primarily for the 
portrait photographer,but should prove of particular 
value to the colour photographer when its capabili¬ 
ties are properly explored. 

The first successful colour photographs on paper 
were made by the carbon process by du Hauron, 
and, despite the advances made, this process is still 
one of the best. Commercial carbon 4 tissues ’ for 
trichrome printing were first introduced about 1906 
and the formulae were scarcely altered or improved 
until quite recent years, when three-colour carbro 
began to assume greater importance than its parent 
prooess. The first step in this direction was the 
Manly ozobrome prooess, but the real advance came 
when, in 1914, Manners introduced his Raydex pro¬ 
oess, which is now unfortunately extinct, although 
the inventor is very successfully using his process 
to produce commercial colour prints in America at 
thp pteseut time. 
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Meantime, the Autotype Company had intro¬ 
duced three-colour carbro, the materials for which 
were improved in 1926. In this process, three 
bromide prints are made from the three separation 
negatives, and from these three carbro prints are 
made in the respective printing colours on trans¬ 
parent celluloid temporary supports. In this way 
the action of light is cut out, except in the making 
of the bromide prints, and a much greater degree 
of control is introduced. This control is not re¬ 
quired for purposes of ‘faking’ the colour rendering, 
and, in fact, must only be used in strict accordance 
with certain set principles or else accurate colour 
reproduction is impossible. But it is found that 
with the straightforward carbon process it is 
frequently difficult to obtain accurate colour in¬ 
tensities owing to the negatives being of the wrong 
£ gamma ’ to suit the printing medium employed. 
With the three contrast grades of bromide paper 
always available, and with the control over con¬ 
trast provided by the carbro process, this difficulty 
disappears. A further great advantage is the 
ability to enlarge to any convenient degree without 
extra trouble. The making of enlarged copy 
negatives was always fraught- with many dangers 
owing to the probability of varying the contrast 
range of one or more of the negatives. 

Provided reasonable care is taken at every stage 
and all the usual precautions are observed, there is 
not the slightest difficulty in retaining accurate 
register of the three colours in greatly enlarged 
three-colour carbro prints, and undoubtedly this 
process is now T the one most favoured. It is of 
interest to note that it is now being commercially 
used in America, France, and England for the pro¬ 
duction of 4 originals ’ from which three - colour 
blocks are being made. 

In the processes so far mentioned the colours used 
are insoluble pigments dispersed in the gelatin 
layer, and in modem commercial 4 tissues ' or pig¬ 
ment papers they can be considered as completely 
stable and fast to light, so that the finished picture 
is permanent. 

The other important class of colour prints is 
based on the use of dyes. The first commercial 
process was Pinatype, introduced in England in 
1905, and still occasionally used. In this process, 
three ‘ print plates ’ coated with dichromated 
gelatin are exposed behind positives, prepared 
from the separation negatives, so as to produce 
differential tanning. When the excess dichromate 
has been washed out, the print plates are dyed up in 
.the appropriate Pinatype dye, rinsed and squeegeed 
into contact with a piece of damp gelatin-coated 
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paper. It is found that the untanned portions of 
the gelatin take up most dye and transfer it to the 
paper most readily, and, if the exposure has been 
correct, the tanned portions can be made not to 
transfer any dye. But in practice this is difficult to 
achieve, so that the high lights are nearly always 
stained and the process proved tedious. The dyes 
used are a special class only manufactured in 
Germany, the range appears to be limited, and they 
are not particularly correct as to colour. Compared 
to many dyes, their fastness to light is fairly good, 
but they cannot be described as permanent. 

A later and much more satisfactory process is the 
Jos P£, which again originates in Germany and uses 
the same dyes, only under a different name. The 
difference is that the print plate does not consist of 
an even layer differentially tanned but of a true 
relief image produced by washing away the soluble 
portion in hot water. This enables much cleaner 
and brighter prints to be produced, and some ex¬ 
cellent work has been exhibited. In addition, the 
use of daylight printing is eliminated, since the 
print plates are gelatine- bromide plates exposed 
through the back and tanned by the use of a pyro 
developer deficient in sulphite. This has proved 
quite successful, but in my opinion pyro tanning is 
never able to produce the clean sharp image obtain¬ 
able by chromium tanning. 

Further improvements and simplifications along 
well-recognised lines in both the carbon and im¬ 
bibition types of processes are very probable, but 
it is unlikely that they can ever solve the problem of 
colour photography and make it a process for the 
amateur. 

Undoubtedly, the most important development 
in this branch of photography is the Martinez 
patent as improved by Colour Photographs, Ltd. 
The process is not yet quite ready for marketing, 
but extensive experimental work is being carried on 
and a number of demonstrations have been given 
and prints exhibited. In outline, the process con¬ 
sists in sensitising thin cellophane films in solutions 
which appear to be based on the use of light- 
sensitive iron salts. When dry these are exposed 
under the appropriate separation negatives to day¬ 
light or strong artificial light, when they print out 
very much like JVO.P., but the three types of film 
produce images which on fixing approximate very 
closely to the three primary colours. The fixing is 
a matter of extreme simplicity, water and dilute 
acid being used for the blue print, whioh belongs to 
the common prussian blue class, while hypo is used 
for the yellow print, and mercuric chloride fixes 
the red. 

An extremely useful part of the invention is that 
it has been found possible to reduce the colour in¬ 
tensity of all three images ; consequently, the cor¬ 
rect colour balance can be obtained from any three 
partial colour images which are approximately 
accurate and slightly over printed, without having 
to make fresh prints. This has never been possible 
with any other process of colour photography ; it 
has always been necessary to start again from the 
l^gjjttdng if the print obtained was not accurate. 

The three partial colour images are not trans- 
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ferred as in the carbon process, but the cellophane 
films are mounted one on top of the other, usiAg a 
dilute gelatin solution as a cement. 

The cellophane used has nearly all the properties 
which could be desired for such a process. Despite 
the fact that when wetted it stretches badly, it goes 
back to its original shape on drying and, most re¬ 
markable of all, it is truly elastic, so that if desired 
it can be stretched to obtain register. Also it will 
not scratch readily. If the three cellophane films 
were just cemented together on paper and dried 
they would curl very badly ; this has been got over 
by the use of a thin sheet of celluloid as a support, 
the cellophanes being on both sides and so tending 
to curl in opposite directions. 

Some of the prints by this process whioh have 
been exhibited are very fine and show acourat# 
colour rendering, but artistically they are spoilt 
by the sheen on the surface, which is a necessity, 
since the image consists of sheets of polished 
cellophane. It is reported, however, that it will be 
possible to overcome even this. The prints obtain¬ 
able are not likely to surpass in quality the best 
three-colour carbros, for example, bu$ there is 
evidence that they will be distinctly easier to prepare 
and consequently should prove much more popular. 
Evidence as to the permanence of these prints over 
a period seems to be lacking. 

There is another aspect of colour photography 
which is also being exploited by Colour Photo¬ 
graphs, Ltd., namely, the production of a com¬ 
mercial * tripack * which shall take ail three 
negatives at once with any ordinary camera. The 
idea of the ‘ tripaok ’ is by no means new, having 
been fully described in theory by Duoos du Hauron 
so long as forty years ago. Many inventors have 
tried their hand at the problems involved and 
several packs have been commercially marketed, 
but none has so far lived for long. 

Perhaps the greatest difficulty is to obtain three 
different colour-sensitive emulsions whioh with un¬ 
equal exposure but equal development will give 
negatives of the same contrast range or ‘ gamma/ 
Without this it becomes almost impossible to obtain 
accurate colour balance in both shadows and high 
lights. But with the resources of the modem 
emulsion maker, great improvements can no doubt 
be effected, so that many workers are eagerly 
awaiting the day when these packs are first 
marketed. 

Some very good colour portraits taken in an 
ordinary camera with this pack have been exhibited, 
and it seems probable that the pack will prove most 
suited to this class of work rather than to outdoor 
photography, where the requirements as to sharp; 
ness and oolour rendering are much more exacting, 

In this * tripaok v three thin celluloid films are 
employed, the front one having a thinly coated 
blue sensitive emulsion and a dye which absorbs all 
the blue, the second a green sensitive coating and a 
dye which passes orJy the red rays, whioh fall on & 
special type of rapid red sensitive film. Theoretic¬ 
ally this arrangement is quite simple and is the one 
which has been meet frequently used, but it hat the 
(ContiMHdonp. 101,) 
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The Physics of the Universe. 1 

By Sir Jambs Jeans, Sec, R.S. 


T HE ancients were for the most part oontent to 
regard the universe as a theatre which had 
been specially constructed for the drama of human 
life. Men, and even the gods that man hod created 
in his own image, came, lived, and disappeared 
after strutting their tiny hour upon a stage to 
whioh the eternal hills and the unchanging heavens 
formed a permanent background. While some 
thought was given to the birth of the universe, and 
its creation or emergence from chaos, very few 
thought of it as living its life and passing from birth 
to death in the same way as a man or a tree passes 
from birth to death. 

In modem times the idea of secular change crept 
into the picture. Geologists began to study the 
earth as a changing structure, and astronomers to 
give thought to the evolution of the stars, recognis¬ 
ing them as bodies which are born, live their lives 
of gradual change, and finally die. But the ulti¬ 
mate constituents of the universe, the atoms, were 
still supposed to be immune from change. The 
hypothesis that all matter consisted of permanent, 
indivisible, and unchangeable atoms, which had 
been advanced bo far back as the fifth century b.o. 
by Leucippus and Democritus, remained practically 
unshaken until the end of the nineteenth century. 
The ageing of the universe was supposed to amount 
to nothing more than a re-arrangement of inde¬ 
structible units which were themselves incapable of 
any sort of change or decay. Like a child’s box of 
wooden bricks, the atoms made many buildings in 

turn. „ 

Atomic Changes. 

Then Crookes, Lcnard, and, above all, Sir J. J. 
Thomson, began to break up the atom. The bricks 
of the universe which had been deemed unbreak¬ 
able for more than 2000 years were suddenly 
shown to be very susceptible to having fragments 
chipped off ; a milestone was reached in 1895, when 
Sir J. J. Thomson showed that these fragments 
were identical, no matter what type of atom they 
came from; they were of equal mass, and they 
carried equal negative charges of electricity, and so 

1 The fixet Henry Herbert Wills Memorial Lecture ol the University 
of Bristol, delivered at the University on Oct* SO. 


were called * electrons.’ Two years later, Lorentz’s 
explanation of the newly discovered Zeeman effect 
provided evidence that the moving parts in atomic 
interiors were precisely similar electrons. 

The series of researches so initiated were, after 
a few years, co-ordinated in the Rutherford view 
of atomic structure, which supposed the chemical 
properties and nature of the atom to reside in an 
excessively minute central nucleus carrying a 
positive charge of electricity, about which the 
negatively charged electrons described wide orbits. 
By clearing a space around the central nucleus, 
and so preventing other atoms from coming too 
near, these electronic orbits gave size to tho atom. 
The volume of space kept clear by the electrons is 
enormously greator than the total volume of the 
electrons ; roughly, the ratio of volumes is that 
of the battlefield to the bullets. The atom, with a 
radius of about 2 x 10 8 cm., has about 100,000 
times the dimensions, and so about 10 15 times the 
volume, of a single electron, of which the radius 
is about 2 x 10 13 cm. In all probability the 
* nucleus ’ is even smaller than the electrons. The 
number of orbital electrons in an atom is called 
the ‘ atomic number ’ of the atom ; it ranges from 
unity in hydrogen, the lightest and simplest of 
atoms, to 92 in uranium, which is the most massive 
and complex atom known. 

Simultaneously with this, physical science was 
discovering that the nuclei themselves were neither 
permanent nor indestructible. In 1890, Becquerel 
had found that uranium salts had tho remarkable 
property, as it then appeared, of spontaneously 
affecting photographic plates in their vicinity. 
This observation led to the discovery of a new 
property of matter, namely, radioactivity, and all 
the results obtained in the next few years were 
co-ordinated in the hypothesis of ‘ spontaneous 
disintegration 1 advanced by Rutherford and Soddy 
in 1903, according to whioh radioactivity indicates 
a spontaneous break-up of the atomic nuclei. So 
far from the atoms being permanent and inde¬ 
structible, their very nuclei were now seen to crumble 
away with the mere lapse of time, so that what was 
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once the nucleus of a uranium atom was trans¬ 
formed , after sufficient time, into the nucleus of a 
lead atom, and eight a-parfcicles, which are the 
nuclei of helium atoms. Radiation is given off in 
the process, the radiation that affected Becquerel’s 
photographic plates, and so led to the detection of 
the radioactive property of matter. 

With the unimportant exceptions of potassium 
and rubidium, the property of radioactivity occurs 
only in the most complex and massive of atoms, 
being indeed limited to those of atomic numbers 
above 83. Yet, although the lighter atoms arc not 
liable to spontaneous disintegration in the same 
way as the heavy radioaotive atoms, the nuclei of 
these also are of composite structure, and can be 
broken up by artificial means. In 1920, Ruth erf ord 
succeeded in breaking up the nuclei of atoms of 
oxygen and nitrogen by bombarding them with 
swiftly moving a-particles. 

The success of this experiment led to the hypo¬ 
thesis, which has not yet been established beyond 
all possibility of doubt, that the whole universe is 
built up of only two kinds of ultimate bricks, 
namely, electrons and protons. Each proton 
carries a positive charge which is exactly equal in 
amount to the negative charge carried by an 
electron. The protons are supposed to be identical 
with the nucleus of the hydrogen atom ; all other 
nuclei are supposed to consist of closely packed 
structures of protons and electrons. 

In addition to containing material electrons and 
protons, the atom contains yet a third ingredient, 
namely, electromagnetic energy. Modern electro¬ 
magnetic theory show's that all radiation carries 
moss about with it, one gram of mass being asso¬ 
ciated with 9 x 10 20 ergs or 2*15 x 10 u calories of 
radiation. As a necessary consequence, any sub¬ 
stance which is emitting radiation must also be 
losing mass ; the spontaneous disintegration of any 
radioactive substance involves a spontaneous 
decrease of weight. The ultimate fate of a gram 
of uranium may be expressed by the equation : 

fO SCSS gtn. lead. 

1 gram uranium « i 0-1345 gm. helium. 

10 0002 gm. radiation. 

Stated in a very general form, the phenomenon 
of radioactivity may be described as a transforma¬ 
tion of material mass into radiation, or, to put it 
slightly differently, as the liberation of radiation 
by the destruction of material mass. Whore 4000 
gm. of matter originally existed, only 3999 gm. 
now remain, the remaining gram having gone off 
in the form of radiation. 


I Yet, the 3999 gm. of lead and helium contain 
I precisely the same protons and electrons as the 
original 4000 gm. of uranium; we may then say 
that the 4000 gm. of uranium consisted of these 
electrons and protons together with 1 gm. of bottled* 
up electromagnetic energy which has since escaped 
in the form of radiation. 

So far as terrestrial experience goes, this dis¬ 
solution of mass into radiation is entirely a one¬ 
way process. Terrestrial rocks provide abundant, 
evidence of uranium having continuously broken 
up into lead, helium, and radiation for the past 
thousand million years or more, but there is no 
evidence of the converse process ever having 
occurred. Wo must suppose that there is less 
uranium on earth to-day than there waB yesterday, 
and that by to-morrow there will be still less. As 
a consequence, the earth each day radiates away a 
little more heat than it receives from the sun, and 
its mass continually diminishes. According to 
Jeffreys 2 the outward flow of radiation just inside 
the earth’s surface is about 1*9 xlO’ 6 calorie per 
sq. cm. per second, all but about 13 per cent, of 
which arises from radioactive disintegration of the 
substance of the earth. We can calculate from this 
that radioactive disintegration causes the earth’s 
mass to diminish at the rate of rather less than an 
ounce a minute ; at this rate, terrestrial atoms are 
unbottling their energy and pouring it into space 
in the form of radiation. On earth at least the 
stream flows ever in the same direction ; complex 
atoms giving place to simple, and mass changing 
into radiation. It is natural to ask whether a 
study of the physics of the universe reveals these 
processes as part only of a closed cycle, so that the 
wastage which we see in progress on earth is made 
good elsewhere. We stand on the banks of a river 
and watch its current ever carrying water out to 
sea, but we know that this water is in due course 
transformed into clouds and rain which replenish 
the river. Is the physical universe a similar cyclic 
system, or ought we rather to compare it to a stream 
which, having no source of replenishment, must 
oeaso flowing after it has spent itself ? To answer 
these questions we must attempt first to trace 
our terrestrial stream back to its source. 

The Origin of Terrestrial Radium and 
Uranium. 

Radioactive atoms are of many kinds, but all 
have in common the property of spontaneous dis¬ 
integration. The period of time required for this 
disintegration to occur varies enormously, some 

* "The Earth,” p. 88. 
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types of atoms having long lives of thousands of 
millions of years, while others have short lives of 
years, days, hours, or seconds, the most ephemeral 
of all being actinium-A, with an average life of only 
0-002 sec. Let us take uranium and radium as 
being typical of the two classes. 

Spontaneous disintegration reduces any store of 
radium to half in 1580 years, so that if a whole earth 
were built of pure radium only a single atom would 
be left after a quarter of a million years. Since the 
earth is many millions of years old, we may be con¬ 
fident that every atom of radium now on earth was 
bom on earth. Soddy, Boltwood, and others have 
investigated the ancestry of radium. Its direct 
parent is found to be ionium, and it traces its descent 
back through uranium-X to uranium itself. 

On the other hand, it takes 5000 million years for 
a store of uranium to diminish to half. As the 
earth was born out of the sun some 2000 million 
years ago, the greater part of any uranium it may 
have brought with it out of the sun would still be 
in existence. As we have no evidence of any 
uranium being bom on earth, and as no parent sub¬ 
stance is known out of which uranium could be bom, 
it is reasonable to regard the earth’s present store 
of uranium as the remains of a supply it originally 
brought out of the sun. An initial store of about 
I0 19 gin, would suffice. 

This uranium cannot have existed from all time, 
for the average life of a uranium atom is only about 
7000 million years. How, then, did it come into 
being ? Was it created in the sun, or did the sun, 
like the earth, start life with a supply which has 
continually diminished, and is destined ultimately 
to vanish entirely ? 

The answer to this question must of course de¬ 
pend on the age we assign to the sun, and an 
attempt to fix this takes us rather far afield. 

The Ages of the Sun and Stars. 

, In a classical paper published in 1878, Clerk 
Maxwell studied the behaviour of a gas whose 
molecules were supposed to be massive points re¬ 
pelling one another with a force which varied in¬ 
versely as the fifth power of the distance. There 
was no possibility of direct collision, since the mole¬ 
cules were supposed to be of infinitesimal size, but 
as each molecule threaded its way through its 
fellows, pairs occasionally approached so close as 
to influence one another’s motion much as a direct 
collision would have done. At each such en¬ 
counter a transfer of energy took place, the general 
tendency being towards equalising energies; the 


molecule with the greater energy of motion was 
ever being slowed down, and that with the lesser 
energy speeded up. If the molecules were of 
different weights, their continued encounters 
tended to bring about a state in which heavy and 
light molecules all moved with the same energy, the 
lighter molecules making up for the smallness of 
their mass by the rapidity of their motion. 

It was no new discovery that the molecules of a 
gas tended to assume such a state. This had been 
known for some years, but Maxwell’s investigation 
gave a means of calculating the time required to 
bring about this final state of 1 equipartition of 
energy.’ Maxwell calculated a time, which he 
called the ‘ time of relaxation,’ such that all devia¬ 
tions from the final state of equipartition of energy 
wore reduced to 1 /e (37 per cent) of their original 
value in this time. For ordinary air it is found to 

be about >, sec. 

6 x 10® 

Maxwell’s massive points, repelling according to 
the inverse fifth power of the distance, do not form 
a particularly good model of a gas, but on changing 
the law of force to an attraction varying as the 
inverse square of the distance (the law of gravita¬ 
tion), we obtain an absolutely realistic model of 
the stars, the diameters of the stars being so small 
in comparison with their mean distances apart that 
the possibility of direct collisions may be ignored 
entirely. Just as Maxwell calculated the 1 time of 
relaxation ’ for his ideal gas, we can calculate it 
for a collection of massive points, having the mosses 
and mean distances of the stars and attracting 
according to the law of gravitation. It proves to 
be of the order of millions of millions of years. 
After interacting on one another for a certain 
number, then, of millions of millions of years, the 
stars must attain to a final state of equipartition 
of energy, in which the average energy of all types 
of stars is the same, regardless of their mass. 

So far back as 1911, Halm had suspected an ap¬ 
proximation to equality in the energies of massive 
and light stars, and suggested that the velocities of 
the stars, like those of the molecules of a gas, might 
conform to the law of equipartition of energy. A 
more exhaustive investigation by Scares in 1922 
showed the supposed approximation to be real. 
Table I, shows the average total velocity (C) 
obtained for stars of different types having different 
mean masses. 

Everywhere, except in its first two lines, the 
table reveals a marked approximation to equality 
. of energy of motion. The last ten lines show a 
range of 10 to 1 in mass, but the average deviation 
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of energy from the mean is only 9 per cent. This 
equality of energy can only be attributed to the 
gravitational interaction of the stars. For if it 
were produced by any physical agency, such as 
pressure of radiation, bombardment by molecules, 
atoms or high-speed electrons, this agency, as the 
last column of the table shows, would have to be 
in thermodynamical equilibrium with matter at a 
temperature of the order of 2 x 10 62 degrees. Since 
no such temperatures are known in Nature, we 
must conclude that the observed equality of energy 
is the result- of gravitational interactions extending 
over millions of millions of years. The stars must, 
then, have an age of this order of magnitude. 

Other lines of astronomical investigation lead to 
the same conclusion ; I will limit myself to one. 
A number of stars are 1 binary/ consisting of two 
distinct masses which travel through space in double 
harness, describing closed orbits about one another 
because neither can escape from the gravitational 
hold of its companion. The single stars we have 
just discussed may appropriately be compared to 
monatomic molecules, but these binary stars must 
be compared to diatomic molecules. Energy can 
reside in their orbital motion as well as in their 
motion through space. Again we find that endless 
gravitational encounters must result in equiparti- 
tion of energy, both from star to star and also 
between the different motions of which each binary 
system is capable. Further, when this final state 


is readied, the eccentricities of the elliptic orbits 
must be distributed over all values from e*=0 to 
e ** 1 in such a way that all values of e 2 are equally 
probable. 

This final law of distribution of eccentricity of 
orbit is independent of the size of the orbit, but 
the ‘ time of relaxation ’ which measures the rate 
of approach to this final state is not. For the 
eccentricity of orbit is a differential effect, arising 


from the difference of the gravitational pulls of a 
passing star on the two components of the binary, 
and when these components are close together the 
passing star can get no grip on the orbit. For 
visual binaries, in which the components ate usually 
hundreds of millions of miles apart, the * time of 
relaxation * is again millions of millions of years, 
but it is a hundred times as great os this for the 
far more compact spectroscopic binaries. 

The following table, compiled from material 
given by Aitken, shows the observed distribution 
of eccentricities : 


Table IT.—The Approach to EQUjrAivrmoN or 
Energy in Binary Orbits. 


Eccentricity of 
Orbit, 

Observed 
Number of 
Spectroscopic 
Binaries. 

Observed 

N umber of 
Visual Binaries. 

Number In 
Final State. 

0 to 0*2 

78 

7 

6 

0-2 „ 0*4 

18 

18 

18 

0-4 „ 0-fl 

10 

28 

30 

0*9 „ 0-H 

6 

11 

42 

0*8 „ 10 

1 

4 

54 


As we should anticipate, the spectroscopic bin¬ 
aries show no approach to the final state ; most of 
them retain the low eccentricity of orbit with which 
they start life. The visual binaries show a good ap¬ 
proach up to an eccentricity of about 0*6, but not 
beyond. The deficiency of orbits of high eccentri¬ 
city may mean that gravitational forces have not 
had sufficient time to produce 
the highest eccentricities of all, 
but part, and perhaps all, of 
the deficiency must be ascribed 
to the observational difficulty 
of detecting orbits of high 
eccentricity. 

Clearly, however, the study 
both of orbital motions and 
of motions through space points 
to gravitational action extend¬ 
ing over millions of millions of 
years. In each case there is an 
exception to £ prove the rule/ 
In the former case, it is pro* 
vided by the spectroscopic binaries which are so 
compact that their constituents can defy the 
‘ pulling-apart ’ action of gravitation; in the 
latter case it is provided by the J9-type stars 
which are so massive, possibly also so young, that 
the gravitational forces from lesser stars have not 
greatly affected their motion. 

This and other lines of evidence, when discussed 
in detail, agree in suggesting that the general age of 


Table I.--Equipartition of Energy in Stellar Motions. 


Type of Star. 

Mean Mass, 

AI. 

Mean Velocity, 
V. 

Mean Energy, 
i MV'. 

Corresponding 

Temjwrature. 

RportifU typo W3 . 

10*8 x 10 sa 

H'8 x 10 s 

1*95 x 10“ 

Dogroos. 

1-0 x 10 s * 

„ m-a. 

129 

16*8 

1-62 

0*8 

„ .40 . 

121 

245 

3*63 

1*8 

A2 . 

10-0 

27*2 

3*72 

1*8 

*46 . 

8-0 

29*9 

3*55 

1*7 

„ M . 

5-0 

35*9 

3*24 

1*6 

„ FR . 

3*1 

47*9 

3*55 

17 

„ GO . 

2 0 

64-0 

4*07 

2*0 

„ OR . 

1*5 

77*6 

4*57 

2*2 

„ K0 . i 

1*4 

79*4 

4*27 

2*1 

KR . 

1*2 

74*1 

3*39 

1*7 

„ M0 . 

1*2 

77*6 

3*55 

1*7 









693 


Supplement to “ Nature,” November 3,1928 


the stars is probably between five and ten million 
million years. It may even be possible to fix the age 
of the sun within the narrower limits of seven and 
eight million million years. 

■ The Origin of Solar Uranium. 

We now have all the data for discussing the 
origin of the radioactive atoms in the sun and stars. 
Thorium, the longest-lived of all radioactive sub- 
Btanoes, is reduced to half its original amount after 
15,000 million years of spontaneous disintegration. 
A mass of pure thorium equal to the sun (2 x 10 33 
gm.) would be reduced to a single atom within three 
million million years. For uranium, with a half- 
value period of 5000 million years, the correspond¬ 
ing time is less than a million million years. When 
the earth w as bom the sun’s age was greater than 
either of these times, so that the earth's portion of 
radioactive matter must have been generated dur¬ 
ing the sun's life in the sun itself. 

The only possible escape from this conclusion 
would seem to lie in the supposition that the lives of 
atoms of uranium and thorium are in some w r ay 
enormously prolonged by intense heat and fierce 
bombardment such as occur in the sun’s interior. 
We cannot absolutely rule such a possibility out, 
but it is difficult to see any single consideration 
which could be adduced in its favour from the side 
either of experimental or of theoretical physics, and, 
in the present state of our knowledge, it would seem 
reasonable to disregard it. 

Assuming that these atoms were bora in the sun, 
the problem of the manner of their birth takes us to 
the very heart of present-day theoretioal physics. 

Let us consider, in some detail, two processes 
which occur on earth : the change of atomic make¬ 
up through a readjustment of electrons, and the 
change of nuclear make-up through spontaneous 
disintegration. 

At first sight the two processes seem very dis¬ 
similar. The radioactive transformation of the 
nucleus is spontaneous, in the sense that nothing 
that we can do either expedites or hinders it. Each 
atom of uranium carries its own future history 
written inside it. It lives its appointed life serenely 
undisturbed by external accidents of heat or pres¬ 
sure ; when its hour strikes it will cease to exist as 
uranium and will proceed to disintegrate into lead, 
helium, and radiation. Its nucleus slips baok to a 
state of lower energy, the lost energy being put in 
evidence as emitted radiation. On the other hand, 
the change produced in ordinary atoms by electronic 
rearrangement is extremely susoeptible to external 


physical conditions. Every spectroecopist knows 
how to chip off one, two, or even three electrons 
from the atom at will. Nevertheless, as was first 
made clear in a remarkable paper which Einstein 
published in 1917, 8 the difference is merely one of 
degree and not of kind. 

The electrons in an atom are free to move from 
one orbit to another, and as the various possible 
orbits have different energies, the atom constitutes, 
to some extent, a reservoir of energy. For oxample, 
the hydrogen atom consists of a single proton as 
central nucleus, and a single electron revolving 
round it. According to Bohr's theory, the electron 
can revolve in orbits whose diameters (or major 
axes) are proportional to the squares of the natural 
numbers, 1, 4, 9, 16, 25. . . . The differences of 
energy between the various orbits are easily cal¬ 
culated ; for example, the smallest two orbits differ 
in energy by 16 x 10~ 12 erg. If we add 16 x JO -12 
erg of energy to an atom in which the electron is 
describing the smallest orbit of all, it crosses over to 
the next orbit, absorbing the 16 x 10~ 12 erg in the 
process and so becoming temporarily a reservoir of 
energy holding 16 x 10 -12 erg. If the atom is dis¬ 
turbed, it may of course discharge the energy at any 
time, or it may absorb still more energy and so in¬ 
crease its store. But if it is left entirely undisturbed, 
the electron must, after a certain time, lapse back 
spontaneously to its original smaller orbit. If it were 
not so, Planck’s well-established law of black-body 
radiation could not be true. In this process the 
atom ejects 16 x 10' 12 erg of energy in the form of 
radiation and, as a consequence, experiences a dim¬ 
inution of mass to the extent of 1-8 x 10~ 32 ‘ gm. 
Thus a collection of hydrogen atoms in which the 
electrons describe orbits larger than the smallest 
possible is similar to a collection of uranium atoms 
in that the atoms spontaneously lapse back to their 
states of lower energy as a result merely of the pas¬ 
sage of time, losing mass and emitting radiation in 
the process. 

We have spoken of adding 16 x I0" 12 org of energy 
to a hydrogen atom in its state of lowest energy. 
We oannot of course do this simply by pouring mis¬ 
cellaneous energy on the atom, and expecting it to 
drink it up. The hydrogen atom only accepts energy 
which is offered it in the form of radiation of pre¬ 
cisely the right wave-length ; it treats all other 
radiation with complete indifference. Every atom 
is selective in the sense in which a penny-in-the-slot 
machine is selective; if we pour radiation of the 
wrong frequency on to an atom we may reproduce 
the oomedy of the millionaire whose total wealth 

• Php*. Zeittc A, IS, 122; 1917. 


s4 




694 


Supplement to “ Nature" November 3,1928 


will not procure him a box of matches because he 
has not a loose penny, or we may reproduce the 
tragedy of the child who cannot obtain a slab of 
chocolate because its hoarded wealth consists of 
farthings and halfpence, but we shall not disturb the 
hydrogen atom. 

This selective action of the atom on radiation is 
put in evidence in a variety of ways, but is perhaps 
most simply shown in the spectra of the stars. 
Light of all w ave-lengths streams out from the hot 
interior of a star and bombards the atoms which 
form its atmosphere. These atoms drink up that 
radiation which is of procisoly the right wave-length, 
but have no interaction of any kind with the rest, 
with the result that the radiation which is finally 
emitted from the star is deficient in just these par¬ 
ticular wave-lengths. This is shown by the star 
showing an absorption spectrum of fine lines. As the 
atoms in the star’s atmosphere absorb this radiation 
they move to orbits of higher energy, but in course of 
time they lapse back to their old orbits, and in doing 
so emit energy in the form of radiation of precisely 
these same wave-lengths. This does not, as might 
at first be thought, exactly neutralise the absorption 
of radiation, because the absorbed radiation was all 
travelling outwards, whereas the emitted radiation 
travels in all directions at random. Thus, if we view 
the atmosphere tangentially, as we can do with the 
sun's atmosphere at a total eclipse, we observe the 
same spectrum, no longer as an absorption but as 
an emission spectrum ; it no longer consists of dark, 
but of bright lines—the ‘ flash 9 spectrum. 

Any atom, or indeed any other electrical struc¬ 
ture, will select the radiation of suitable wave¬ 
length from all the radiation which falls on it, and 
use the energy of this radiation in rearranging its 
electron orbits. The amount of energy e that 
the atom absorbs is connected with the wave¬ 
length A of the radiation by the quantum relation 

= hC, where h is Planck’s constant (6-55 x 10 27 
erg sec.), and C is the velocity of light. The 
quantity e of energy given by this relation is called 
the 1 quantum 5 of light of wave-longth A, and the 
wave-lengths of the radiation which any electrical 
structure selects are determined by the condition 
that the corresponding quantum of energy shall 
just suffice to shift its electrons from one orbit to 
another. Radiation will also be absorbed if its 
quantum provide sufficient energy to tear the 
electron out of the atom altogether, and set it 
travelling through space as a free electron. All 
radiation of which the wave-length is less than a 
certain critical limit fulfils this latter condition. 

The more compact on electrical structure is, the 


greater the energy necessary to disturb it; and 
the greater the quantum of energy «, the shorter 
the wave-length of the corresponding radiation. It 
follows that a very compact structure can only be 
disturbed by radiation of very short wave-length. 

As a rough working guide we may say that any 
structure will only be disturbed by radiation whose 
wave-length is less than 860 times the dimensions 
of the structure. The energy needed to separate 
two electric charges + e and - e, at a distance r 
apart, is e a /r, and, in general, the energy needed 
to rearrange or break up a structure of electrons 
and protons of linear dimensions r will be compar¬ 
able with this. If A is the wave-length of the 
requisite radiation, the energy made available by 
the absorption of this radiation is the quantum 
hCf A. Combining this with the circumstance that 
the value of k is very approximately 860 e a /6 T , we 
find that the requisite wave-length of radiation is 
about 860 times the dimensions of the structure to 
be broken up. In brief, the reason why blue light 
affects photographic plates, while red light doos 
not, is that the wave-length of blue light is less, 
and that of red light is greater, than 860 times the 
diameter of the moleoule of silver nitrate ; we must 
get below the ‘ 860-limit' before anything begins 
to happen. 

The wave-length of the light emitted by an atom 
when it discharges its reservoir of energy is precisely 
the same as that of the light absorbed when it 
originally stored up this energy, for as the two 
quanta of energy are the same, the corresponding 
wave-lengths are the same. It follows that the 
light emitted by any electrical structure will have 
a wave-length of about 860 times the dimensions 
of the structure. For example, ordinary visible 
light has a wave-length equal to about 800 atomio 
diameters. 

Atomic nuclei, like the atoms themselves, are 
structures of positive and negative electrical 
charges, and so ought to behave similarly with 
respect to the radiation falling upon them. The 
radiation which the atomic nuclei emit, and con¬ 
sequently also that which they are prepared to 
absorb, is, however, of far shorter wave-length than 
that emitted or absorbed by complete atoms. 
Ellis and others have found, for example, that the 
radiation which is emitted during the disintegration 
of radium-i? has wave-lengths of 3*53, 4-20, 4-80, 
513, and 23 x 10* 10 cm. These wave-lengths are 
only about a hundred-thousandth part of those of 
visible light. The reason is, of course, that the 
nucleus has only about a hundred-thousandth part 
the dimensions of the atom. 
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Since the wave-length of the radiation absorbed 
or emitted by an atom is inversely proportional to 
the quantum of energy, it follows that the quantum 
of energy needed to * work ’ the atomic nucleus is 
about 100,000 times as great as that needed to 
* work 7 the atom. If we compare the hydrogen 
atom to a penny-in-the-slot machine, nothing less 
than five-hundred-pound notes will work the 
radioactive nuclei. 

Yet radiation of the wave-lengths just mentioned 
ought to be just as effective in rearranging the 
nucleus of radiumas that of the longer wave¬ 
length is effective in rearranging the hydrogen 
atom. At least such radiation ought to precipi¬ 
tate the disintegration of radium-2?. Whether it 
could ever be effective in forming radium-if out 
of radium-U and atoms of helium (or a- and /f-par- 
ticlee) is a somewhat different question ; possibly 
other conditions of which nothing is known must 
be fulfilled in addition to the presence of radiation 
of the appropriate wave-length. 

Probably also the radioactive nuclei, like those 
of nitrogen and oxygen, could be broken up by a 
sufficiently intense bombardment, although the 
experimental evidence on this point is not very 
definite. If so, each bombarding particle w r ould 
have to bring to the attack energy equal at least 
to that "of one quantum of the radiation in question, 
and this requires it to move with an enormously 
high velocity . 

In passing, we may notice that processes of the 
general type we have just been disoussing form the 
hope of those modem alchemists who aspire to 
obtain gold by the transmutation of other metals. 
In its widest form, their ambition is to combine the 
electrons and protons of base metals with the third 
atomic ingredient, namely, electromagnetic energy, 
so as to form atoms of gold. Any success they may 
achieve will probably result in a gain of knowledge 
to abstract science rather than of wealth to them¬ 
selves, since one of the ingredients they must 
necessarily use, namely, energy or radiation, is so 
expensive as to render the final product excessively 
costly. It would need at least an appreciable 
fraction of an ounce of energy to produce an ounce 
of gold, and with electric power at even a farthing 
per Board of Trade Unit, energy and radiation cost 
eleven million pounds per ounce. Whatever the 
gold standard may have to fear on the political 
side, it would appear to be thoroughly impregnable 
on the side of physios and chemistry. 

Every wave-length of radiation has a definite 
temperature associated with it, namely, the 
temperature at which radiation of this particular 


wave-length is most abundant. We recognise 
this when we speak of a red-heat or a white-heat, 
and, although we do not do so, we might quite 
legitimately speak in the same way of an ultra¬ 
violet heat or an X-ray heat. The wave-length 
and the associated temperature are connected 
through the well-known relation : 

AT— 0*2885 cm. degree. 

When this particular temperature begins to be 
approached, but not beforo, radiation of the wave¬ 
length in question becomes abundant; at tempera¬ 
tures well below this it is quite inappreciable. 

We have ween that radiation of short wave¬ 
length is needed to break up an electric structure 
of small dimensions, and as we now T see that short 
wave-lengths are associated with high temperatures, 
it appears that the smaller a structure is, the 
greater the heat needed to break it up. On com¬ 
bining the relation just given between T and A 
with that implied in the rough law of the ‘ 860 
limit,’ it appears that a structure of dimensions 
r cm. will begin to be broken up by temperature- 
radiation when the temperature first approaches 
l/3000r. Atoms, for example, whose general 
dimensions are of the order of 10“ 8 cm., begin to be 
broken up when the temperature approaches 30,000 
degrees ; nuclei, whose general dimensions are of 
the order of 10~ 18 cm., must remain unaffected until 
the temperature approaches 3,000,000,000 degrees. 

To take a more precise instance, yellow light of 
wave-length 6000A. is specially associated with 
the temperature 4800 degrees. At temperatures 
well below this there is no yelknv light except such 
as is artificially created. Stars, and all other 
bodies, at a temperature of about 4800 degrees, are 
of a yellowish colour and show lines in the yellow 
region of their spectrum. These lines occur because 
yellow light removes the outermost electron from 
the atoms of calcium and similar elements. When 
a temperature of 4800 degrees begins to be ap¬ 
proached, but not before, rearrangements of the 
electrons in the calcium atom begin to occur. This 
temperature is not approached on earth (except in 
the electric arc and other artificial conditions), so 
that terrestrial calcium atoms in general are at rest 
in their states of lowest energy. Einstein’s paper 
of 1917 showed it to be a necessary deduction from 
Planck’s law of black-body radiation that a collec¬ 
tion of caloium atoms in other states would behave 
precisely like atoms of radioactive substances to the 
extent of spontaneously slipping back to states of 
lower energy. 

Just as calcium atoms in the cool temperatures 
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of the earth simulate the behaviour of radioactive 
atoms, so radioactive nuclei, if raised to a suf¬ 
ficiently high temperature, would simulate the 
behaviour of calcium atoms in the hot atmosphere 
of a star. The shortest wave-length of radiation 
emitted in the transformation of uranium is about 
0*5 x ID -10 cm., and this corresponds to a tempera¬ 
ture of 5,800,000,000 degrees. When some such tem¬ 
perature begins to be approached, but not before, 
the constituents of the radioactive nuclei begin to 
rearrange themselves, just as the constituents of 
the calcium atom do when a temperature of 4800 
degrees is approached. 

We must probably suppose that rearrangements 
can also bo effected by bombarding the electric 
structure with material particles. If so, the tem¬ 
perature at which bombardment by electrons, 
nuclei, or molecules would first begin to be effective 
''is precisely the same as that at which radiation of 


in favour of the oentres of certain ‘ white-dwarf ’ 
stars and of the spiral nebulae. Apart from these, 
no place is known hot enough to have any appreci¬ 
able effect on the transformation, either by syn¬ 
thesis or by disintegration, of the radioactive 
elements, and we must conclude that they behave 
everywhere in the same spontaneous fatalistic way 
that they do on earth ; nowhere is there sufficiently 
intense heat to cause them to vary their conduct. 

Thus solar uranium, which, as wo have 
already seen, must have been bom in the sun, can 
scarcely have been bom out of the synthesis of 
’* lighter elements, and so must have originated out 
of the disintegration of heavier elements. The 
position with respect to solar uranium is precisely 
analogous to that we have already reached in 
respect of terrestrial radium, but there is the out¬ 
standing difference that wc know the ancestry of 
terrestrial radium, whereas we do not know that of 


Table ITT.— The Mechanical Effects of Radiation. 


Wave-lengths 

(cm.). 

Nature of Radiation. 

Effect on Atom. 

Temperature 
(Degrees aba.). 

Where Found. 

7600 * 10- 8 
to 

3750 x to-* 

Visible light. 

Disturbs outermost elec trons. 

3,850' 

to 

7,700" 

Stellar atmospheres. 

250 X lO - 8 
to ' 

10-8 

X-rays. 

Disturbs inner electrons. 

115,000° 
to 

20,000,000* 

Stellar interiors. 

5 X 10-8 

Soft 7-rays. 

Strip off all or nearly ah 
electrons. 

58,000,000" 

Central regions of 

to 

10'® 

to 

200,000,000° 

dense stars. 

4 y. 10' 10 

; 7-rays of radium-B. 

i Disturbs nuclear arrange¬ 
ment. 

720,000,000° 

t 

fix 10~“ 

Hardest 7-rays. 

., 

6,800,000,000° 


4-5 x 10- la 


Building of helium atom 
out of hydrogen. 

64,000,000,000° 


2 x 10-™ 

Highly-penetrating 
radiation. 

Disintegrates nuclei. 

150,000.000,000° 


1*3 x 10" 18 


Annihilation or creation of 
proton and accompanying 
electron. 

2,200,000,000,000° 

L 


the effective wave-length would first begin to be 
appreciable ; the two processes begin at the same 
temperature. 

We have seen, then, that the apparent difference 
between the behaviour of the calcium atom and of 
the uranium nucleus reduces, in theory, to a mere 
difference of temperature, although in practice the 
difference is all the difference between 5000 degrees 
and 5,000,000,000 degrees. * The lower temperature 
is approached or exoeeded in the atmospheres of 
most stars, so that the calcium atom is continually 
rearranging itself in these atmospheres, as is shown 
by the presence of the U and K lines of calcium in 
most stellar spectra. It is unlikely that the higher 
temperature is approached anywhere in the universe, 
although exceptions, arising from our ignorance 
rather than our knowledge, must possibly be made 


solar uranium. But ancestry there must be, so 
that we are led directly to the conjecture that the 
sun must have contained, and presumably must 
still contain, atoms of atomic weight greater than 
that of uranium ; astronomical evidence leads in¬ 
dependently to the same conclusion. We are led 
to contemplate terrestrial uranium merely as the 
present generation of an ancestry that extends we 
know not how far back. The complete series of 
chemical elements contains elements of greater 
atomic weight than uranium, but all such have, to 
the best of our knowledge, vanished from the earth, 
as uranium also is destined to do in time. 

Table III, above shows the wave-lengths pf 
the radiation necessary to effeot various atomic 
transformations. The last two columns show the 
corresponding temperatures, and the places, m far 
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as we know, where this temperature is to be found. 
In places where the temperature is far below that 
mentioned in the last column but one, the trans¬ 
formation in question cannot be affected by heat, 
and so can only occur spontaneously. Thus it is 
entirely a one-way process. The available radia¬ 
tion is not of the right wave-length to work the 
atomic slot-maohine, so that the atoms, absorbing 
no energy from the surrounding radiation, are con¬ 
tinually slipping back into states of lower energy, 
if such exist ; they continually transform their 
mass into radiation, while the converse transforma¬ 
tion of radiation into mass cannot occur. 

For the sake of completeness, the table has been 
extended so as to include certain other phenomena, 
not so far discussed, to which we now turn. 

The Annihilation of Matter. 

Every square centimetre of the sun’s surface 
discharges radiation out into space at the rate of 
about 4500 calories a second, from which we can 
calculate that the sun’s total mass is diminishing 
at about 250,000,000 tons a minute. Whereas the 
flow of mass from the earth’s surface, a total loss 
of about an ounce a minute,, is about equal to the 
flow of water from a dripping tap, the flow of mass 
from the sun’s surface is about 150 times the flow 
of water over Niagara. Many stars lose mass even 
more rapidly ; S. Doradus loses mass at the rate 
of about 45,000,000 Niagaras. The earth’s loss of 
mass is readily explained in terms of radioactive 
disintegration, but this fails entirely to explain the 
enormously greater loss experienced by the sun. 
Furthermore, the earth’s loss of mass is probably 
replaced many times over by falls of meteors and 
cosmic dust, but no one has ever suspected or sug¬ 
gested any source of replenishment of the masses 
of the sun and stars which is at all comparable 
with their known loss. 

Thus the aim’s loss of mass is cumulative and 
has in all probability gone on at its present, or at 
an even greater, rate throughout the whole of its 
vast age of some seven million million years. In¬ 
deed, astronomical evidence makes it fairly certain 
that younger stars radiate more energetically than 
older stars. When allowance is made for this, it is 
found that the sun must have radiated many times 
its present mass during its life of seven million 
million years ; it must have been many times as 
massive at birth as it is now, and of every ton 
it originally contained only a few hundredweight 
remain to-day. Since no form of radioactive die* 
integration with which we are acquainted results 


in Buch a diminution of mass as this, we are forced 
to suppose that something still more fundamental 
is responsible for the sun’s diminution of mass and 
emission of radiation. Of each thousand atoms 
that the sun contained at its birth only a few dozen 
remain to-day, and we can only conclude that all 
the rest have been annihilated and their mass set 
free in the form of radiation. This transformation 
of atoms into radiation, although unknown to 
terrestrial physics, must clearly be one of the funda¬ 
mental physical processes of the universe. 

The Universe as a Heat-Engine. 

General thermodynamical theory shows that 
every natural system tends to move towards a 
final state of maximum entropy by steps such that, 
statistically speaking, the entropy increases with 
every step. In calculating this entropy, classical 
thermodynamics regarded the chemical atoms as 
indivisible, indestructible, and immutable ; the 
system consisted merely of permanent atoms and 
energy, and maximum entropy was attained when 
this energy was partitioned between the kinetic 
and potential energies of the atoms and the energy 
of radiation travelling freely through space, in such 
a way that no possible redistribution could make 
the entropy greater. 

Modem knowledge shows this scheme of thermo¬ 
dynamics to be totally inadequate. So far from 
atoms being the eternal unchangeable bricks of the 
universe, modern science finds them subject not 
only to constant change, but also to total destruc¬ 
tion. Not only do their nuclei change their retinue 
of attendant electrons, but they themselves tw)th 
crumble away into simpler nuclei, and dissolve 
entirely into radiation. Furthermore, energy can 
reside in other forms than those just enumerated ; 
it can be used, stored, and transformed in changing 
electron orbits inside the atom, in breaking up 
atoms, in rearranging and breaking up the atomic 
nuclei and so transmuting the elements ; it can be 
liberated by the complete annihilation of matter. 
Neither total energy nor total mass is any longer 
constant ; the conservation both of mass and of 
energy has disappeared from physics, and only a 
kind of sum of the two is conserved. 

The End of the Universe. 

The final state of the universe must be such that 
the entropy cannot be increased even by trans¬ 
muting the elements or changing atoms into radia¬ 
tion, It could, of course, be calculated readily 
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enough if the necessary new and enlarged scheme 
of thermodynamics were available, but competing 
schemes are in the field. The Bose-Einstein scheme 
leads to one result, the Fermi-Dirac sohemo to 
another ; the results on both schemes have been 
worked out by Jordan. 4 

The two schemes lead to the same result in one 
particular limiting case, and this limiting oase 
happens to give a wonderfully dose approximation 
to the state of the universe as a whole. The limiting 
case is that in which space is almost empty of 
matter, a specification which sounds like nonsense 
until we find some common standard by which an 
amount of matter may be compared with an amount 
of space. If we measure an amount of matter by 
the amount of space it occupies, then the * empti¬ 
ness * of space is one of the commonplaces both of 
modern physics and of modern astronomy. It is 
not merely a question of the 1 emptiness * of the 
atom, which has already been noticed. Hubble 6 has 
estimated that if all the matter within about 100 
million light-years of the sun wero uniformly 
spread out, it would have a mean density of the 
order of only about 10 81 gm. per cubic centimetre, 
so that even the very 4 empty * atoms would be 
at several thousand million times their diameters 
apart* 

We can exju-ess this emptiness of space in a more 
fundamental manner. The energy set free by the 
total annihilation of 1 gm. of matter is equal to 
C 2 or 9 x 10*° ergs, so that the total annihilation of 
all the matter of the universe, assuming an average 
density of 10 31 gm. per cubic centimetre, would 
only provido an energy-density of 9 x 10 11 ergs 
per cubic centimetre, which would raise the tempera¬ 
ture of space from absolute zero to about 10 degrees 
abs. The emptiness of space is indicated by the 
lowness of this temperature in comparison with the 
temperatures, as shown in Table III., which are 
necessary to effect atomic and sub-atomic changes 
If we make the approximation of neglecting 10 
degrees in comparison with the temperature of 
2,200,000,000,000 degrees which corresponds to the 
annihilation or creation of electrons and protons, 
the various schemes of statistical mechanics give 
the same result for the numbor of electrons and 
protons left undissolved into radiation. Independ- 
ently of the size of the universe, the dominating 
factor in this number is ; and as the index 

of the exponential is the ratio of the two tempera¬ 
tures just considered, the number is entirely neglig¬ 
ible. Thus the final state of maximum entropy is 

* ZeUtch.f. Phytik., 41, 711; 1927. 

* Aitrophy*. Jour., 64, S68; im, 


one in which every atom has dissolved away into 
radiation, or at least every atom which is capable 
of so doing. This conclusion must, I think, be 
admitted quite independently of any particular 
scheme of statistical mechanics. The approxima¬ 
tion that space is empty may be stated in the 
alternative form that the extent of space is enorm¬ 
ously great; space, regarded as a receptacle for 
radiant energy, is a bottomless pit. In the ter¬ 
minology of the older mechanics, apace has so 
many degrees of freedom that there can be no 
thermodynamical equilibrium so long ^s any energy 
is concentrated in matter. In more modem lan¬ 
guage, there are so many phase-cells associated 
with detached radiation, that the chance of any 
energy being found elsewhere is negligible. 

The road by which the universe travels to this 
final state is disclosed by Table III. The last 
column is seen to contain entries only in its upper 
half; the temperatures necessary to effect the 
processes dealt with in lower half of the table are 
so high that, to the best of our knowledge, they are 
not to be found anywhere in the universe. When 
these latter processes occur, then, they are every¬ 
where spontaneous ; they are unaffected by the 
actual temperatures, and so absorb no radiation. 
Thus, the transformation, 4 mass —> radiation/ 
occurs everywhere, and the reverse transformation 
nowhere. There can be no creation of matter 
out of radiation, and no reconstruction of radio¬ 
active atoms which have onoe broken up. The 
fabric of the universe weathers, crumbles, and 
dissolves with age, and no restoration or recon¬ 
struction is possible. The second law of thermo¬ 
dynamics compels the material universe to move 
ever in the same direction along the same road, a 
road which ends only in death and annihilation. 

The Beginning oe the Univebse. 

The end of this road is more easily discerned 
than its beginning. The atoms whioh are now 
annihilating themselves to provide the light and 
heat of the stars clearly cannot have existed as 
atoms from all time ; they must have begun to 
exist at some time not infinitely remote, and this 
leads us to contemplate a definite event, or series 
of events, or continuous process, of creation of 
matter. If we want a naturalistic interpretation 
of this creation, we may imagine radiant energy of 
any wave-length lesB than 1*3 x 10" 1 ® cm- being 
poured into empty space; such radiation might 
conceivably crystallise into electrons and protons, 
and finally form atoms. If we want a concrete 
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picture, we may think of the finger of God agitating 
the ether. We may avoid this sort of crude imagery 
by insisting on space, time, and matter being treated 
together and inseparably as a single system, so 
that it becomes meaningless to speak of space and 
time as existing at all before matter existed. Such 
a view is consonant not only with ancient meta¬ 
physical theories, but also with the modem theory 
of relativity. The universe becomes a finite 
picture whose dimensions are a certain amount of 
space and a certain amount of time ; the protons 
and electrons arc the streaks of paint which define 
the picture against its space-time background. 
Travelling as far back in time as we can brings us 
not to the creation of the picture, but to its edge, 
and the origin of the picture lies as much outside 
the picture as the artist is outside his canvas. On 
this view, discussing the creation of the universe 
in terms of time and space is like trying to discover 
the artist and the action of painting by going to 
the edge of the picture. This brings us very near 
to those philosophical systems which regard the 
universe as a thought in the mind of its Creator, 
and so reduce all discussion of material creation to 
futility. 

Both these points of view are impregnable, hut 
so also is that of the plain man who, recognising 
that it is impossible for the human mind to com¬ 
prehend the full plan of the universe, decides that 
his own efforts shall stop this side of the creation of 
matter. 

Atomic Tkansfobmations. 

The transformation of uranium into lead and 
helium involves a drop of energy, but in the lighter 
elements the energy-change is in the reverse direc¬ 
tion. Four atoms of hydrogen are more, not less, 
massive than an atom of helium, so that their energy- 
content is greater. Thus helium can never disinteg¬ 
rate spontaneously into hydrogen, although four 
atoms of hydrogen might spontaneously unite to 
form an atom of helium. They could not unite other 
than spontaneously, except possibly as a rare 
accident, since the temperature of transformation, 
64,000,000,000 degrees, is higher than occurs in 
the universe. Whether they ever unite even 
spontaneously remains an open question on which 
opinions differ. Millikan at one time suggested 
this process as the origin of the highly penetrating 
radiation which bombards the earth from outer 
space, but reoent observations rule this inter¬ 
pretation out; the observed wave-length of the 
radiation is too short, so that the radiation must 
originate in something more fundamental even than 


the transformation of hydrogen into helium. 
Whether any such process can be found, short of 
the complete annihilation of matter, remains to 
be seen ; personally, I feel doubtful. 

Millikan has recently suggested that this radia¬ 
tion may result from electrons and proton^ falling 
together and forming atoms in regions outside the 
stars. As a collection of oppositely charged 
partioles could not remain uncomhined for long, 
he postulates a continual creation of protons and 
electrons out of the stray radiation of the stars ; 
matter is continually being annihilated in the 
interior of the stars, and re-created outside them. 
This gives a cyclic universe which might go on for 
ever. 

Like all other cyclic universes, however, it clashes 
with the second law of thermodynamics. A uni¬ 
verse which is not in a state of maximum entropy 
moves irreversibly along the path of increasing 
entropy and so cannot be cyclic ; one which is 
already in such a state must be macroscopically 
dead, and so cannot be cyclic in any sense per¬ 
ceptible to us. Indeed, it is easy to find the exact 
spot at which Millikan's concept comes into conflict 
with the second law of thermodynamics ; it is that 
we cannot have protons and electrons transformed 
into radiation at a high temperature and then have 
the process reversed at a lower temperature. 

Some may not regard this as a fatal objection to 
the scheme in question. All our discussion has 
been based on the supposition that the laws of 
physics remain valid at enormously high tempera¬ 
tures and under conditions entirely outside our 
experience. Consequently, all our conclusions can 
be avoided, and everything can be put back in the 
melting-pot, by the single hypothesis that the laws 
which govern matter out in space differ from those 
which govern matter on earth. Yet we have only 
found it necessary to assume the simplest and most 
fundamental of physical laws, namely, the second 
law of thermodynamics and the broad general 
principles of the quantum theory ; and it is hard to 
imagine that such wide laws fail outside our labora¬ 
tories. The obvious path of scientific progress 
would seem to lie in the direction of inquiring what 
consequences are involved in supposing these laws 
to be of universal scope, and then testing these 
consequences against the ascertained facts of 
observational astronomy. So far as present in¬ 
dications go, astronomy, so far from challenging 
these consequences, goes half-way out to meet 
them. 

Apart from transitory rearrangements of atomic 
electrons, the fundamental changes in atoms consist 
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in transitions to states of lower energy. Under the 
classical electrodynamics, an electron describing a 
circular orbit of radius r about a oharge E lost 
energy at a rate iEWCjr* (Larmor’s formula), and 
this caused the radius r to decrease at a calculable 
rate ; the charges inevitably and spontaneously fell 
towards one another. ‘The quantum mechanics 
replaced this steady fall by a sequence of sudden 
drops, but according to Bohr’s correspondence 
principle the rate of fall remains statistically the 
same, at any rate so long as the orbits are large, as 
on the classical electrodynamics ; that is to say, 
the sum of the radii of the orbits of a whole crowd 
of atoms decreases through spontaneous jumps at. 
just the same rate as though their motion was 
governed by the old mechanics. The spontaneous 
degradation of energy we have had under con¬ 
sideration is now seen to be the natural extension 
into quantum territory of that implied in Larmor’s 
classical formula. Had it not been for this degrada¬ 
tion of energy, the atoms would have been per¬ 
petual motion machines ; Larmor’s formula pro¬ 
hibited that. The quantum theory seemed at first 
to remove the prohibition and reconstitute the atom 
a perpetual motion machine. Then came Einstein’s 
famous paper of 1917, which made it clear that even 
under the quantum theory perpetual motion was 
banned ; spontaneous degradation of energy was 
shown to be implied in Planck’s formula for black- 
body radiation. Onoo again, then, perpetual 
motion disappears from physics, and the grit in the 
bearings, which ultimately brings the machine to 
rest, is the natural quantum theory analogue of 
that which would have brought the machine to rest 
in the classical electrodynamics. Long ago we used 
to call it the interaction between matter and ether. 

There appears to be one exception. The classi¬ 


cal electrodynamics ruled out perpetual motion 
machines entirely. The new physics also rules 
them out, but permits the conspicuous exception of 
atoms in their state of lowest energy; these can go 
on in perpetual motion to all eternity, because there 
is no state of lower energy to which they can drop. 

Is this exception real or is it only apparent ? In 
a sense a state of still lower energy is reached when 
the electric charges, let us say of the hydrogen atom, 
fall into one another and the atom dissolves into 
radiation. We could remove the apparent excep¬ 
tion from the new physics, and dismiss perpetual 
motion machines entirely from science, by sup¬ 
posing that after moving for a certain very long 
time in its state of lowest energy the hydrogen 
atom dissolved spontaneously into radiation. This 
might be dismissed as mere idle speculation were 
it not that the most fundamental physical process 
in the universe as a whole appears to be precisely 
this spontaneous dissolution of atoms into radiation. 

If this kind of spontaneous dissolution should 
prove to be the true mechanism of the transforma¬ 
tion of astronomical matter into radiation, then 
clearly bare nuclei and free electrons must be free 
from annihilation. Thus the conjecture may claim 
Borne support from the circumstance that the 
1 white dwarf * stars, in which the atoms aro broken 
up completely, or almost completely, into their 
constituent nuclei and electrons, emit exceedingly 
little radiation; their substance would Beem to 
be immune from annihilation. If the conjecture 
should ultimately prove its claim to acceptance, the 
main physical processes of the universe could all be 
included in one comprehensive generalisation, and 
the speck of radium which we watch in the spin¬ 
thariscope would symbolise all the happenings of 
the physics of the universe. 
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great disadvantage that the red sensitive film or 
blue 4 printer ’ is at the back and must therefore of 
necessity lack definition, both on account of the 
thickness of the films and still more because of the 
aoatter due to the silver grains of the two emulsions 
through which the red light has had to pass. This 
defect is quite noticeable in the negatives and still 
more in the prints, since it is the blue printer which 
mainly defines the contours of the subject. It is 
true, however, that this difficulty is nothing like so 
serious as it was in the earlier packs, because it 
is now possible to make relatively transparent 
emulsions which will retain their high speed, and 
also the rapidity of modem panchromatic emulsions 
make short exposures quite feasible. 

The collection of colour prints on exhibition at 
the seventh International Congress of Photography 
recently held in London showed that a high degree 


of skill has been attained by various workers, but, 
except among a very few, there is still a tendency to 
photograph objects because they have ‘colour * 
rather than because of their artistic beauty, so that 
a collection of colour prints frequently has an 
appearance of crudity and brilliance which the 
exhibits taken individually do not justify. r 

This, however, is a stage which will be got over 
as colour photography becomes more popular, as 
there is every reason to believe that it will. With 
the increasing number of inventors now concentrat¬ 
ing on its problems, and with the parallel advances 
in colour cinematography, it is evident that colour 
photography may confidently look forward to a 
brilliant future, and perhaps some day the inventor's 
dream may be realised of a grandees colour negative 
from which paper prints in full colour may be 
obtained by a single exposure. 


On the Study of Popular Sayings. 1 
By Prof. Edward Westermarck. 


V\7HEN I set out to gain some personal experience 
\ \ of native customs and beliefs and made 
Morocco my field of research, Sir James Prazer’B 
“ The Golden Bough ” directed my attention to 
many foots that otherwise, in all probability, 
would have escaped my notice. It offered sug- 

S stions and explanations, which were none the 
is valuable because they were not always applic¬ 
able to the particular data that came under my 
Observation ; and it brought home to me the 
great lesson, never to rest content with recording 
the mere external modes of native behaviour with¬ 
out endeavouring, so far as possible, to find the 
ideas or sentiments underlying them. For this 
reason I desire to render homage to my great 
teacher by stating some general results of my 
experience as a field anthropologist. 

It has been said to be a difficult or hopeless task 
to try to discover why people perform rites and 
ceremonies, that directly one approaches the under¬ 
lying meaning of rite or custom one meets only 
with uncertainty and vagueness. This view is not 
confirmed by my own observations in Morocco, 
where I generally found the natives to have quite 
definite ideas about their rites. But the direct 
inquiry into these ideas is not the only way in which 
they may be ascertained. The most convincing 
information is often obtained, not from what the 
natives say about their rites, but from what they 
say at the moment when they perform them. To 
take a few instances. That the fire-ceremonies 
practised in Morocco, as in Europe, on Midsummer 
Day or on some other particular day of the year, 
are purificatory in intention is obvious from the 
words which people utter when they leap over them 
or take their animals over the ashes. The Moorish 
methods of covenanting, which always imply some 
kind of bodily contact, for example, by the par¬ 
taking of a common meal, derive their force from 
the idea that both parties thereby expose themselves 
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to each other’s conditional curses ; and the idea 
that food eaten in common embodies such a curse 
is very clearly expressed in the imprecation 
addressed to a faithless participant. 

These customs, and the sayings connected with 
them, have led me to believe that the very similar 
methods—such as a sacrificial meal—used by the 
ancient Hebrews in their covenanting with the 
Deity were intended, not, as has been supposed, to 
establish communion, but to transfer conditional 
ourses both to the men and their god. That one 
idea underlying the Moorish custom of tying rags 
or clothing to some object connected with a dead 
saint is to tie up the saint, and to keep him tied 
until he renders the assistance asked for, is directly 
proved by words said on such occasions. Some 
similar idea may perhaps be at the root of the Latin 
word for religion, religio , if, as has been conjectured, 
this word is related to the verb religare , to tie. It 
might have implied, not that man was tied by his 
god, but that the god was in the religious ritual tied 
by the man. 

While a saying uttered on the occasion when a 
rite is performed is apt to throw light on the mean¬ 
ing of the rite, there are other sayings that can 
themselves be explained only by the circumstances 
in which they are used. This is the case with a 
large number of proverbs. It has been said that 
the chief ingredients which go to make a proverb 
are ‘ sense, shortness, and salt,' but the most 
essential characteristic of all is popularity, accept¬ 
ance and adoption on the part of the people. 
Figurativeness is a frequent quality, but there are 
also many sayings recognised as proverbs that con¬ 
tain no figure of speech. On the other hand, there 
is scarcely a proverb that does not in its form, 
somehow or other, differ from ordinary speech. 
Rhythm, rhyme, and alliteration are particularly 
prominent features. 

The proverbs of a people may be studied from 
different points of view. In many cases their 
study has been the pursuit of philologists, who have 
been mainly interested in the linguistic aspect of 
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the subject. But as a source of information on the 
language spoken by a people, its proverbs must be 
handled with caution, as they may contain ex¬ 
pressions which are not found in the native idiom, 
but belong to another dialect from which the 
proverb has been imported, or, as is often the case 
with Arabic proverbs, have been taken from the 
literary language, which in many respects differs 
from the modem vernaculars. 

Another method of studying proverbs is to 
examine their diffusion. Peoples have at all times 
been taking proverbs from e&cn other. Among the 
nations of Europe we find a very large number 
of identical, or almost identical, proverbs which 
obviously have a common origin. Very many of 
our proverbs have been borrowed from the Romans, 
who themselves had borrowed many of theirs fronr 
the Greeks, and another great source has been the 
Bible. Others have come from the medieval 
monasteries, or been introduced into Europe by 
Jews or Arabs. The wanderings of proverbs are 
a fascinating study, but one beset with considerable 
difficulties. The resemblance between proverbs 
may have another cause than diffusion, namely, the 
uniformity of human nature, which makes men in 
similar situations think and feel alike. The real 
test of a common origin is not the mere similarity 
of ideas and sentiments expressed in the proverbs, 
but the similarity of former expression, of course 
with due allowance for modifications that are apt 
to occur when a saying is adopted from another 
language and transplanted into a new soil. 

There is a third way of studying proverbs, which 
is primarily, concerned with their contents as a 
subject of sociological or psychological interest. 
That in the proverbs of a people are found precious 
documents as regards its character and tempera¬ 
ment, opinions and feelings, manners and customs, 
is generally recognised. Lord Bacon said that 
“ the genius, wit, and spirit of a nation are dis¬ 
covered by their proverbs.” There may be some 
exaggeration in statements of this kind, as many of 
the proverbs are not indigenous. But, on the other 
hand, a foreign proverb is scarcely adopted by a 
people unless it is in some measure congenial to its 
mind and mode of life ; it may be modified so as to 
fit in with its new surroundings ; when sufficiently 
deeply rooted it may in turn influence the native 
habits of thought and feeling ; and if it does not 
succeed in being acclimatised in its adoptive 
country, it will wither and die. 

Not infrequently some of the proverbs of a people 
contradict the teaching of others. Such incon¬ 
gruities may be more apparent than real. Proverbs 
may have the form of categorical imperatives on 
account of their necessary brevity, and in such 
cases their one-sidedness has to be corrected by 
others dealing with particular circumstances that 
modify the general rule. Moreover, as people are 
not all alike, one maxim may appeal to one person 
and another different maxim to another. There is, 
further, the distinction between proverbs that 
represent ideals and others that are based on reali¬ 
ties which do not come up to these ideals. But it 
must not be assumed that a people’s proverbs on a 
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certain topic always tell us the whole truth about 
their feelings relating to it. The Moorish sayings 
concerning women and married life may serve as a 
warning. They are uniformly unfriendly or 
thoroughly prudential, and might easily make one 
believe that the men are utterly devoid of tender 
feelings towards their wives. But here we have to 
take into account their ideas of deoency. It is con¬ 
sidered indecent of a man to show any affection for 
his wife ; in the eyes of the outside world he should 
treat her with the greatest indifference. 

Proverbs are not merely reflections of life, but 
also play an active part in it; and this functional 
aspect of the matter should engage the attention of 
the student. Proverbs teach resignation in ad¬ 
versity, they give counsels and warnings, they are 
means of influencing the emotions, will, and 
behaviour of others, as they may influence one’s 
own, whether they are shaped as direct commands, 
or are statements of some experience drawn from 
life, or are expressions of approval or admiration 
or of disapproval or contempt. Tho exceedingly 
frequent use of proverbs in Morocco, as in other 
countries with a Semitic culture, bears testimony 
to their great social adaptability. The proverb is a 
spice by which anybody may add piquancy to his 
speech; it shortens a discussion, it provides a neat 
argument which has the authority of custom and 
tradition, it is a dignified way of confessing an error 
or offering an apology, it makes a reproof lees 
offensive bv making it less personal. One reason 
for the great popularity that proverbs enjoy among 
the Moors is their desire to be polite ; thus a 
proverb is often an excellent substitute for a direct 
refusal, which might seem inappropriate or rude. 
It also stops a quarrel and makes thoso who were 
cursing each other a moment before shake hands 
and smile ; and it is used as a kind of 'ar, implying 
a conditional curse, to compel a person who has 
suffered an insult to forgive the offender. Proverbs 
are thus conducive to goodwill and peace. 

If proverbs are to be studied from the points of 
view’ I have advocated—without any desire to 
prejudice other methods of study—it is, of course, 
necessary to know their intrinsic meaning, and this 
imposes upon the collector a task whioh has seldom 
been satisfactorily accomplished. Many proverbs 
are no doubt perfectly intelligible without an ex¬ 
planation ; others are only apparently so, because 
they easily suggest an interpretation whiqh is not 
the oorrect one ; and others cannot even deceive us, 
because they defy any attempt to unriddle their 
ocoult meaning. I cannot, therefore, strongly 
enough insist on the necessity of recording the situa¬ 
tions in which proverbs are used, unless the col¬ 
lector has made sure that they have no other 
meaning but that whioh they directly express. 

When we are sure of the intrinsic meaning Of 
proverbs, and only then, we can find a reasonable 
solution of a problem that has proved a constant 
stumbling-block to collectors and compilers, namely, 
their classification. If proverbs are to be treated 
as a source of information for the sociological or 
psychological study of people, they cannot* as has 
Usually been the case, be arranged simply hi 
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alphabetical order by the first letters of the first 
word. They must oe grouped according to the 
subjects or situations on which they have a bearing, 
and be accompanied with all explanations neces¬ 
sary for the right understanding of their import 
and implications. Proverbs that are applicable in 
different situations may have to be repeated under 


different headings; but to judge by my own ex¬ 
perience, such repetitions need not be very many. 

If due attention is bestowed upon the collection 
of proverbs, we may hope that the scientific study 
of them will keep pace better than hitherto with 
the progress made within other branches of folk¬ 
lore* f 


News and Views. 


Whatever differences of opinion may exist with 
regard to Sir Jam os Jeans’s deductions concerning 
the origin and destiny of the physical universe, they 
have at least the cardinal virtue of making us think. 
His latest presentation of his views on these matters, 
which we publish as our supplement this week, is 
Certainly no exception t-o the rule. The story he tells. 
With his customary skill in arranging his material and 
illustrating difficult points by telling analogies, leaves 
the reader sitting long in his chair, musing on old 
problems in the light of the new knowledge. In some 
respects the outlook has changed almost beyond 
recognition from that of our fathers and grandfathers ; 
in other, and perhaps deeper, respects it remains very 
much as it has always been. The idea of a degradation 
of the physical universe by a series of sudden mutations 
appears to have taken the place of the old conception 
of a continuous process, and the change, from the 
point of view of the ordinary thinker, is by no means 
a superficial one. Spontaneous changes, such as those 
of radio-activity, have an air of mystery about them. 
Why should one atom of uranium suddenly undergo 
a metamorphosis while its apparently exactly similar 
neighbour remains unchanged for thousands of years ? 
Fifty years ago such a conception would have been 
regarded as unscientific—a return to magic rather 
than a step forward. The quantum theory as a whole, 
in fact, when considered in detail, contains an element 
of arbitrariness which would not have been permitted 
in the older physics. It is only when wo come to 
statistical results that law and order once more 
resume their reign. There still seems to be no escape 
from the second law of thermodynamics. If our view 
of the process of degradation of the universe has 
changed, the degradation itself still seems to be a fact, 
and in the place of an ultimate universe of dead, cold 
matter, we have an ultimate universe of dead, cold 
radiation. The difference scarcely seems a matter of 
vital concern, 

Degbadation has an unpleasant sound, and it may 
be that the picture that Sir James Jeans draws will 
seem to many a gloomy and forbidding one. It can 
scarcely be repeated too often that any ideas now 
possible on such a subject as the fate of the universe 
eon be regarded as little more than the first glimpse 
of a vast ocean from a point on the shore, They seem 
complete and self-contained because, like the ocean, 
they are necessarily bounded by a horizon, but the 
skyline must not be mistaken for a real limit. The 
very compactness of our view of the cosmic process 
is perhaps itself a sign that we have not reached 
finality. It is not for science to ‘ believe because it is' 
impossible,’ but in these matters we may well take 


the conjugate course of disbelieving because it is 
possible. But, at the same time, tentative attemx>te 
to survey the universe are not on that account to be 
dismissed as useless. After we have heard all that 
modem men of science have to say, we may have to 
corno out by the same door that in we went, but we 
shall have heard great argument and come out wiser 
than before. Perhaps for the present we can learn 
no greater wisdom than that a degradation of the 
physical universe is not necessarily a degradation of 
the world of spirit. Sir James JeanH has already told 
us that it is only on the dead ash oh of matter that 
life can begin to exist. Might it not be that only in 
the dead smoke of radiation can life attain its fullest 
development ? 

Hearty congratulations are due to Dr. James W. L. 
Glaieher, F.R.S., mathematician, who on Monday next, 
Nov. 5, celebrates his eightieth birthday. Born at 
Lewisham, he was educated at St. Paul’s School, after¬ 
wards proceeding to Trinity College, Cambridge, where 
he graduated second wrangler. A teacher of great 
distinction in mathematical science, embracing the 
whole of his working life, Dr. Glaishcr has earned the 
esteem ami gratitude of a host of academical pupils. 
Author of many original papers, most of the special 
mathematical journals in Groat Britain owe editorship 
or guidance to his dutiful and long-continued labours. 
Dr. Glaisher has been twice president of the Royal 
Astronomical Society. In 1908 the London Mathe¬ 
matical Society awarded him tho Do Morgan medal, 
and in 1913 the Royal Society allotted him the Sylvester 
medal. He was president of Section A (Mathematical 
and Physical Science) at the Leeds meeting of the 
British Association in 1890. Dr, Glaisher’s father, 
founder of the Meteorological Society, ami pioneer in 
scientific ballooning, who himself, it may be recalled, 
passed the span of eighty years, is remembered in 
particular for his balloon ascent with Coxwell, the 
aeronaut, to a height of sevon miles. 

Dr. Charles Nicolle, director of the Pasteur 
Institute of Tunis, who has just been awarded the 
Nobel prize for medicine for 1928, in consideration 
of his work on typhus fever, is one of the most 
distinguished of living epidemiologists. His researches 
on typhus, which have been continued for more than 
twenty years, are of the utmost importance, as they 
have done so much to throw light on the causation 
of the disease and have greatly contributed to its 
effective prevention. Nicolle was the first to show that 
typhus fever could be transmitted from man to the 
chimpanzee, from which it could be passed on to the 
lower apes. Further investigations revealed that the 
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guinea-pig could also be successfully inoculated with 
the blood of a typhus patient, though the symptoms 
so produced were not so severe as in the experimental 
disease in the monkey, but merely consisted in a rise 
of temperature. The agent in transmitting the disease 
in man was shown by Nicolle to be the louse, especially 
Pediculua vestimenti , and to a less extent Pediculua 
capitis , while other parasites such as fleas, bugs, and 
mosquitoes had no such action. Lastly, Nicolle 
proved that the injection of the serum of convalescents 
from typhus fever conferred an immediate though 
transient immunity on those exposed to the disease. 
It may be noted in thiH cormexion that in conjunction 
with E. Consei], Nicolle was the first to show that the 
serum of measles convalescents possessed a similar 
protective value, and was thus the pioneer of a pro¬ 
phylactic method which has been widely used on the 
Continent. The value of the work of Nicolle and his 
assistants, which has been confirmed by all the other 
investigators of typhus, has been repeatedly illustrated 
in combating epidemics, particularly during the War, 
when the destruction of lice was found to be the most 
effective method of controlling the disease. 

On Oct. 25 the Bishop of Oxford unveiled a tablet 
in the Church of St. Peter-in-the-East, Oxford, to the 
memory of James Sadler, the “ First English Aero¬ 
naut. 1 * Sadler was born in High Street, Oxford, in 
1753 and died in George Street on Mar. 27, 1828. He 
was buried in the churchyard of St. Peter-in-the-East. 
The tablet has been erected by the Royal Aeronautical 
Society. Nothing is known of Sadler’s early life 
except that, like his father, lie was a confectioner. 
His first aerial voyage was made at dawn at Oxford, 
on Oct. 4. 1784, in a Montgolfier or hot-air balloon, 
and lasted about half an hour. The following year he 
made other ascents, but then turned his attention 
to chemistry, becoming assistant to the professor of 
chemistry at Oxford ; from 1796 to about 1807 he 
was chemist to the Board of Naval Works at the 
Admiralty. He endeavoured to improve the steam 
engine and exjierimented on air-pumps, blasting, 
naval guns, and muskets. With tho suppression of 
the Board of Naval Works, however, Sadler fell on 
hard times; but friends came to his assistance, and 
for a few years he again turned his attention to 
aeronautics and was well known for his ascents from 
Bristol, Cambridge, London, Brighton, Dublin, and 
other places. 

At the annual meeting of the Institution of Mining 
Engineers on Oct. 24, the president, Prof. H. Louis, 
presented the medal of the Institution to Sir Henry 
Hall “ in recognition of his long and distinguished 
services in the advancement of the science and 
technology of mining.” Sir Henry Hall was bom at 
Sedgefield in the county of Durham, and served his 
time at the Haswell Colliery in the same county. 
He was appointed H.M. Inspector of Mines in the 
Swansea district in 1873, and in the following year 
was appointed Chief Inspector of Mines of the 
Liverpool district, to which the North Wales district 
was afterwards added, and he continued to hold this 
position until his retirement from Hie inspectorate in 
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1908. His work as an inspector was highly appreciated 
by all with whom he came in contact, his sound 
knowledge of all mining matters and conspicuous 
fairmindedness being universally appreciated. His 
main work was in connexion with the part .that coal 
dust plays in colliery explosions. According to his 
own statement, his attention was first directed to this 
subject about 1874, and in 1890 he performed his 
famous experiments by whioh he demonstrated that 
coal dust, even in the absence of gas, could produoe 
violent explosions. He gave evidence on this subject 
in the following year before the Commission appointed 
to investigate the matter, and in 1893 published his 
well-knownreport on “Coal Dust Explosions inMines.” 
Even after his retirement his advice and opinions 
were constantly resorted to on all mining matters, 
and it can fairly be said that there are few men who 
have rendered better service than has Sir Henry Hall 
to the coal mining industry of Great Britain. 

The decision of the British Broadcasting Company 
not to undertake an experimental demonstration of 
radiovision by the Baird Company at present, has 
probably come as a surprise to many. Though it is 
difficult to judge when the art is sufficiently advanced 
to meet the public demand for entertainment, we 
should have thought that arrangements might have 
been made for the Baird Company to give a few 
experimental demonstrations from one of the B.B.C. 
stations which could be received by those of the 
publie who are interested. The public would then be 
in a better position to judge whether broadcasting 
radio vision in Groat Britain was desirable or not. 
In the United States the WO Y station at Schenectady 
has been broadcasting a complete drama called 
* The Queen’s Messenger * by radiovision. It seems 
to have been rather crude. The actor’s head and facial 
expressions were faithfully transmitted, but when it 
oame to action, merely the actor’s hands pouring out 
a glass of wine, giving a ring, or holding a revolver 
could be seen. Each actor had to work ii* front of a 
white screen, a background which gave definiteness 
to his features. He was constrained to act within a 
very limited area and his features were heavily * made 
up.’ Those of the audience who knew the difficulties 
in the way were appreciative. Unfortunately, the 
optimistic accounts whioh have appeared iirthe press 
will lead to the disappointment of many who see the 
radio pictures for the first time. We see no reason, 
however, why preliminary experiments should not be 
permitted. 

At Edinburgh, on Oct. 25, the Secretary of State 
for Air discoursed to the Royal Geographical Society 
of Scotland on the dramatic way in whioh a novel 
and untried auxiliary arm has achieved the status of 
the Third Fighting Service. We are warned that the 
problem of air defence demands increasing expendi¬ 
ture. In some mitigation, the policing of uncivilised 
frontiers is found less costly with judicious use of Hie 
air arm, and fascinating glimpses were given of the 
effect of a flying display on Hie primitive mind. f . The 
application of air transport in unsettled territoriesis 
full of promise* but critical comment might be made 
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Oft the Claim that civil aviation offers any serious 
Competition to established railways and shipping 
lines* and the idea of mass migration by air within 
the British Empire has a somewhat airy basis. Civil 
aviation must be regarded at present mainly as a 
reserve, almost immediately available in emergency* 
to which the recent development of light aeroplane 
clubs promises an appreciable contribution. Ex¬ 
penditure in this direction may well produce better 
returns than further direct military expenditure, at 
least up to an appreciable proportion. 

In the somewhat optimistic references to airships in 
Sir Samuel Hoare’s address* there is a welcome note 
of caution on the experimental nature of R100 and 
R101. The argument that we must build because 
others were building lost its force when the Shenandoah 
accident restricted American activities drastically. 
The argument is now used on the other side, that 
because British airships are being built, therefore the 
U.S,A. must do so too. The latest German airship 
is much smaller and less oostly than the new British 
airships. The suggestion that it also is “ as we believe, 
far inferior in design and construction to our own/* 
seems less than probable, and it is a pity that the 
technical r advisers should inspire such premature 
awards to their own ability. Apart from the question 
of airships, which is likely to remain contentious for 
some time to come, the speech commands confidence 
as a fair and balanced summing up of our air position 
in its vital relation to the security of Great Britain. 

Students of living creatures will find much of 
interest in the series of animal paintings by Mr. 
C. E. Swan, on view in the Art Gallery at 14 Brook 
Street* New Bond Street, W.l. The paintings, 
fifty-two in number, are in the main studies of 
mammals, and especially of the larger carnivora. 
Lovers of the London * Zoo * will here discover the 
portraits of some of their old favourites. Mr. Swan 
knows his animals* and he is particularly happy in 
rendering their expressions, as may be seen (to mention 
but three examples) in *' Marcus " (No. 45, the well- 
known orang which lived some time ago in the ' Zoo *); 
in 14 Bos CaffCr " (the African buffalo, No. 5); and in 
u Wandered from the Lair ” (the two lion cubs looking 
at a snake, No. 26). The different characters of these 
two cubs may readily be perceived and understood 
by anybody who has ever made an intensive study of 
the various characters of a family of young carnivores. 
The paintings will remain on exhibition until Nov. 6. 

Tee lecture on “ Science in Western Civilisation," 
which Mr. J. B. S. Haldane delivered to the Fabian 
Society on Oct. 25* Was a reasoned plea for scienoe in 
government* or* more correctly, the 4 scientific view¬ 
point * in national affairs. Mr. Haldane would be 
satisfied if the Cabinet contained one member with a 
knowledge of scienoe equal to a second class in the 
Cambridge Natural Science Tripos* Fart I. Motor 
taxation* he suggested* must have been devised by a 
lunatic. Commenting on science in journalism* the 
lecturer said that the Times announced the produc¬ 
tion of the compound of helium and mercury as an 
important item of news, when full particulars had 
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been published in Natube some weeks before. On 
eugenic questions, he drew opposite conclusions from 
Dean Inge and Major Darwin. If the wish to leave 
adequate fortunes restricted the size of families, why 
not abolish hereditary wealth ? Forecasting the 
future* some of those present might expect to see 
synthetic foods and drugs* such as cocaine an& mor¬ 
phine. Russia was trying to inculcate a scientific 
outlook and habit of thought, and was doing valuable 
research work* esj>ecia]ly in genetics ; but he refused 
to predict whether its form of national organisation 
would survive economic tests. Appropriately for a 
Labour gathering, he insisted that the scientific man 
is usually a manual worker. The lecture was followed 
by a large audience with sustained interest and, at its 
conclusion, elicited questions, in reply to one of whioh 
Mr. Bernard Shaw was assured that he (Mr. Shaw) 
was not a scientific man. 

Recent additions to the British Museum (Natural 
History) include the following:—In the Department of 
Zoology, a specimen of the Congo race of Lord Derby’s 
Eland (Taurotiragus derbianus congolanus ), one of the 
most important accessions of recent years, has been re¬ 
ceived from Sir Charles Markham, Bart. The Congo race 
is very closely allied to the typical Derby Eland, from 
West Africa. The eastern race from the Lado Enclave 
(Taurotrague derbianus gigas) is frequently referred to 
as the Giant Eland ; in general proportions, however, 
the Lado animal does not markedly exceed either the 
typical Derby Eland or the Congo form. To the 
collection of birds have been added seven examples of 
the Altai Snow Cock {Tetrasgallus altaicux), a large 
grey bird about the size of a hen Capercaillie, and grey 
all over with the exception of the breast, which is white. 
These birds were purchased in Smithfield Market, a 
large number having been imported in cold storage 
from the Altai Mountains in Central Asia, where the 
bird is not uncommon at altitudes over 7000 ft. above 
sea-level. Other species are found in the different 
mountain ranges of Northern Asia. The Geological 
Department of the Museum has received a collection 
of more than 400 specimens of London Clay fossils, 
collected bed by bed at Bognor, Sussex, by the donor, 
Mr. E. M. Venables. 

An interesting addition to the Mineral Collection 
in the British Museum (Natural History) is a large 
block (139 lb.) of willemite ore from Franklin 
Furnace, New Jersey, specially presented by the 
New Jersey Zinc Company for demonstrating the fluor¬ 
escence of minerals in ultra-violet rays. The pale- 
green willemite (zinc silicate) is intermixed with 
snow-white oalcite, pink rhodonite, and black crystals 
of franklinite. Under the influence of the ultra¬ 
violet rays, the willemite shines up with a brilliant 
green and the oalcite with a rose-red glow, producing 
a very striking effect. Another valuable present is 
a large isolated and doubly terminated crystal of 
quartz (rock-crystal) weighing 34 lb. recently collected 
on the Piz Nor, Tavetsoh valley* Switzerland, pre¬ 
sented by Mr. F. N. Ashcroft; The Department 
"of Botany has purchased 652 specimens of Indo- 
Chinese plants from the classic locality in whioh 
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Joannes de Loureiro made in the eighteenth century 
the collection (now in the Department of Botany) on 
which his “ Flora Cochinehinensis ” (1790) was based. 

The Director of the Meteorological Office is in¬ 
vestigating the violent * whirlwind ' which struck the 
West End of London on Monday evening, Oct. 22, 
and has asked for the loan of the records of recording 
barometers or any other recording meteorological 
instruments from anywhere within a radius of about 
20 miles of Charing Cross. Up to Oct. 26, he had 
received 92 communications, of which 74 were accom¬ 
panied by barograms, and many contained other 
valuable information. From the records received it 
appears that the disturbance moved northwards along 
a straight track of small width, from near Victoria 
Station to Euston, passing near Piccadilly Circus and 
Oxford Circus. It then continued in the same line 
with diminished intensity. Barograms on the track 
differ from those off it in showing an additional very 
sudden fall and recovery of the barometer as the 
disturbance passed. They tend to confirm that the 
phenomenon had many of the characteristics of an 
American tornado. Disturbances of a similar kind 
occurred in other parts of England on the same 
occasion, in particular at Bromley, Kent, and near 
Hythe, Southampton. Records should be addressed 
to the Director, Meteorological Office (M.O. 12), Air 
Ministry, Kingsway, W.C.2. 

Prof. Raymond A. Dart, professor of anatomy in 
the University of the Witwatersrand, Johannesburg, 
has been elected a corresponding member of the 
Italian Institute of Human Palaeontology, Florence, 
" in recognition of their deep appreciation of the 
distinction he has achieved in their branch of science.” 
Tne membership of the Institute is restricted to 60 
Italians and 50 corresponding members. 

Prok. W. E. Dauby will give an address to the 
London Local Section of the Institute of Metals, on 
Nov. 8, at 8 p.m., at the Royal School of Mines, South 
Kensington, S.W.7, on “ The Plastic Contour.” Prof. 
Dalby will deal with his own work on the mechanical 
properties of materials. The meeting is an open one, 
for which tickets can be obtained on application to the 
Hon. Secretary, Mr. W. T, Griffiths, c/o The Mond 
Nickel Co., Ltd., Victoria Station House, London, 
S.W.l. 

The reform of the British patent system is the 
subject of a report which is to be issued by the British 
Science Guild next week. Eighteen months ago the 
Guild appointed a committee to study the problems 
which arise in this connexion, under the chairmanship 
of Dr, W. H. Eccles. The members of the committee 
included well-known inventors, research workers, 
barristers, patent agents, and ex-officers of the Patent 
Office, and it is understood that they will put forward 
about fifty proposals of a practical character for the 
general improvement of the system and the remedy 
of existing anomalies and hardships. It is now twenty 
years or more since the last extensive amendment of 
the patent laws in Great Britain took place, and the 
time is undoubtedly ripe for a thorough overhauling. 
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in the light of the experience gained during that 
period, of this vital factor in industry. 

Mr. Cecil L. Horton, of the Department of Lands, 
Jerusalem, writes to point out that the equation 
between the month of August and the Moslem month 
of Muharram in our Calendar of Customs and Festivals 
(see Nature, Sept. 1, p. 334) is incorrect. The 
Moslem year being divided into lunar months, there 
is no fixed correspondence between the Islamic and 
Roman calendars<• He adds that in the current year 
the 1st Muharram occurred on June 18, and next 
year will fall about June 7. Mr. C. A. Silberrad, of 
Forest Side, Epping, also writes to point out that in 
our note on his correction in reference to the Moslem 
year (see Nature, Sept. 29, p. 489) it should have 
been made clear that the maximum variation of 
twenty-two days was in respect of the Hindu solar- 
lunar year only, whereas the Moslem calendar works 
back eleven days in each Christian year, and a whole 
year in thirty-three Christian years. In the course of 
this cycle of thirty-three years any Moslem festival 
occurs approximately thrice in every month of the 
Christian year, 

Messrs. Bernard Quaritch, Ltd., 11 Grafton Street, 
W.l, have just published Catalogue No. 420 of 
second-hand books on botany, agriculture, early 
medicine and surgery, forestry, fruit-oulture, gardens 
and gardening, herbals, modem medicine, and tobacco. 
Of the 1800 works listed, many are exceedingly rare. 
The catalogue should be of great interest and value to 
librarians and others. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A research 
assistant and demonstrator in geology in the University 
of Leeds—The Registrar, The University, Leeds 
(Nov. 6). A graduate assistant to teach physios and 
electro-technology at the Junior Technical School and 
the Technical College, Barrow-in-Furness—The Direc¬ 
tor of Education, Town Hall, Barrow-in-Fumesa 
(Nov. 7). A professor of economics in the University 
of Adelaide—The Agent-General for South Australia, 
Australia House, Strand, W.C.2 (Nov. 20). A pro¬ 
fessor of mathematics in the University of Western 
Australia—The Agent-General for Western Australia, 
115 Strand, W.C.2 (Dec. 18). A lecturer in economics 
and public administration in the Department of Adult 
Education of University College, Nottingham—The 
Registrar,University College, Nottingham. A Drapers* 
Company research scholar in dyeing at the Hudders¬ 
field Technical College—The Principal, Technical 
College, Huddersfield. A junior assistant under the 
Directorate of Explosives Research of the Research 
Department, Woolwich—The Chief Superintendent, 
Research Department, Woolwich, S.E.18. 

Erratum. —The first sentence in the third para¬ 
graph of the letter by Messrs. Abom and Davidson, 
entitled “ X-Ray Studies of the Structure of Saha 
Adsorbed on Cellulose,” in Nature of Sept. 22 
(p. 440), should read; "Investigations were made 
both with starch and with cellulose in the form of 
filter paper." 
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Research Items. 


ROCK-PAINTINGS IN THE LIBYAN DESERT.— In 
Antiquity for September, Mr, D. Newbold describes 
a number of rook-paintings not previously seen by 
Europeans from various localities in the Libyan 
Desert. These were visited in the oourse of two 
expeditions in 1923 and 1927. Btone implements and 
pottery were also collected. The object of the ex¬ 
peditions was to examine archaeological evidence with 
the view of the eluoidation of the ethnological history 
of the area, to which there are references going back 
so far a s the eighteenth dynasty in the Egyptian 
monuments. The rock pictures are here classified 
into four groups : (a) Bushman—late palaeolithic or 
early neolithic; (6) Early Libyan—early neolithic, 

S redynastic, and Old Empire ; (c) Middle Libyan— 
tiddle and Late Empire down to the introduction of 
the camel into the Sudan, that is, the early Meroitic 
period ; and (d) Roman, medieval and modern. For 
(6) and (c) there are references to Libyans in the 


Egyptian monuments ; for the latter half of (c) the 
evidence of Greek and Roman geographers and a few 
vague references in native * Histories *; and for (d) 
the same authorities and Arabian geographers. In 
the areas visited, of which the pictures are here 
described, Owenat shows examples ranging from the 
earliest to the third period, Nukheila, Zolat el 
Haramad, and Um Tasawir examples from the second 
and third, while those at Qalaat el Wish and Abu 
Sofian ore of the last modem period. The Kordofan 
pictures are difficult to date. 


An Early Drawing of a Florida Chief. —In 
Volume 81, No. 4, of the Smithsonian Miscellaneous 
Collections is reproduced for the first time a drawing 
of an Indian * King,’ Saturioua, a Timuoua chief in 
Florida in 1564. The drawing was executed by 
Jacques Lemoyne de Morgues, who accompanied 
Laudonnidre to America in the reign of Charles IX. 
of France. Lemoyne was attached to the expedition 
as artist to map the coast and sketch the natives and 
their dwellings. Apparently his are the first drawings 
of Indians known to have been brought to Europe. 
They were reproduced by De Bry, who also pub¬ 
lished the artist’s notes, purchased from his widow, 
in 1891. Among the published drawings is one of 
Saturioua in the act of performing a ceremony before 
he set out on an expedition against his enemies. 
The ceremony, of which two accounts are extant, 
consisted in part in scattering water towards his 
followers who sat round him in a circle, and then 
pouring the water on the embers of a fire so that his 
enemies might be quenched in like manner. The 
newly published drawing shows the ohief at the 
moment when he has completed the ceremony with 
the bowl still in his hand. Lemoyne afterwards 
settled in England, possibly on account of being a 
Huguenot, and lived with Sir Walter Raleigh. It is 
possibly due to his influence that Raleigh’s expedi¬ 
tion to Virginia in 1685 carried an artist, whose in¬ 
structions were very similar to those given to Lemoyne 
twenty years before. 

Results of Operations for Cancer of the 
Breast. —The Ministry of Health has recently issued 
another report on ooncer, dealing with the late results 
of operation for cancer of the breast, based upon an 
analysis by Dr. Janet Lane-Claypon of 2006 cases 
occurring in the practice of general hospitals in eight 
county boroughs (Reps, on Pub, Health and Med . 
Subjects, No. 51). Arrangements were made for ascer- 
taimng the fate of all patients submitted to operation 
for breast oanoer, assessed over periods of 3, 5, ancf' 
10 years after operation. The type of growth has 
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apparently little influence on the success or otherwise 
of operation. Early operation before the growth has 
spread beyond the confines of the breast is most 
important. When treated at this stage the per¬ 
centage of survivals to 10 years is 73 ; when the 
disease has spread, the corresponding percentage falls 
to 13. Unfortunately, not more than 25 per cent of 
the hospital patients operated on are at this early 
stage. The nature of the operation performed is also 
very important, and the radical operation involving 
complete removal of the breast and underlying tissue 
with clearance of the axilla is generally to be pre¬ 
ferred. Contrary to common belief, the prognosis 
was not worse in younger persons. The mainlesson 
of this report is that a 4 lump * in the breast of an 
adult woman calls for diagnosis ami treatment without 
avoidable delay. If the lump be not cancerous, the 
anxieties of the patient are relieved ; if it is canoerous, 
delay spells disaster, Whereas treated by early opera¬ 
tion the prospects are excellent. 

Biological Stability of the Aristocracy. —An 
investigation of the information contained in Burke's 
Peerage leads F. A. Woods to the conclusion that 
wealth and power do not lead, as is so often asserted, 
to idleness, sterility, and degeneracy. On the con¬ 
trary, there are good reasons for considering aristo¬ 
cracy to be in many ways superior to the masses of 
mankind. Of 622 British peers in Burke's Peerage 
(1921), 334 are continuously aristocratic in the direct 
male line of their family trees to as early as the year 
1450. Old families, then, do not become decrepit 
because of their old age, but in a general way families 
that once acquire high social position retain the high 
level. The author analyses the causes which contri¬ 
bute to this biological stability : ambition, capacity 
for advancement, family pride, marriage in the same 
social stratum, desire to leave heirs, and so on, any 
or all of which may be ingredients in the biological 
inheritance of the families concerned (Jour, Heredity , 
September 1928). 

Fertile Mare Mules.— A. H, Groth describes a 
very unusual case of fertility in a mule in the September 
issue of the Journal of Heredity, In 1920 a female 
mule, then twenty years of age, was reported to have 
given birth to a live female offspring Bired by a jack. 
The two animals were acquired for observation by 
the Agrioulture College of Texas. The colt developed 
into a dark bay mule showing no more characters of 
sire than an ordinary mule. The parent, 14 Old Beok,” 
was mated unsuccessfully to a jaok in 1921, but 
successfully to a bay saddle stallion in 1922, the result 
being a bay stallion colt in almost every respect like 
his sire. This animal has developed into a nicely 
balanced horse of saddle type, of remarkable intelli¬ 
gence, but showing a mule characteristic in his dislike 
to cross streams and ditches. He has been mated 
with several mares, one of which produced a bay stud 
foal. The original mare mule has, since the birth of 
her second foal, been mated on several occasions with 
jaoks, but has had no further progeny, nor has success 
attended the mating of the older colt with stallions, 
jacks, or her half-brother. A second communication 
in the sewn© journal records the birth of a “ sure- 
enough ” foal of a mare mule, sired by a jack, in 
Nebraska. The mare has been bred back to the same 
jaok, and is believed to be again in foal. 

The Distribution of British Sheep.—A n analysis 
of the present-day distributioh of breeds of sheep in 
the British Isles has led J. E. Niohols to some interest¬ 
ing conclusions regarding the climatio conditions best 
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fitted for eoeh breed (Jour. Textile Institute, Septem¬ 
ber 1928). It is assumed that in the case of sheep, 
as amongst wild animals, the distribution of each raoe 
or species is related to an optimum series of environ* 
mental conditions, so that there has come to be an 
association of definite types with definite environ¬ 
ments, and the success of sheep-breeding involves the 
cultivation of the suitable type for particular local 
conditions. These conditions can be defined for 
British breeds of sheep. By considering together 
temperature and rainfall, it may be considered that 
the most suitable climatic environment for the Down 
breeds is a monthly rainfall of 2 inches or less from 
about February to June, with a mean temperature of 
not less than 37° F. for January and February ; for 
tiie lowland long wools, the rainfall may rise to about 
24 inches with the same temperature conditions; 
while for the mountain and moorland types, the 
most suitable months for lambing are those during 
which the figures for rainfall and temperature most 
closely approach 3 inches and 40° F. respectively. 
It can also be said that generally the breeds which 
are most widely distributed in altitude are those 
which can withstand the greater number of rainy 
days. 

Shallow-water Anthozoa or Hawaii. —The 
late Prof. A. E. Verrill (1839-1920), of Yale, spent 
the last two years of his life in Hawaii and devoted 
much of his time to collecting on the reefs. His 
incomplete paper on the Hawaiian Anthozoa has 
been prepared for publication as Bulletin 49 (1928) 
of the Bernice P. Bishop Museum, Honolulu, by 
Prof. C. H. Edmondson. Gorgonians and Alcyonacea 
appear to be almost lacking in shallow water and 
on the coral reefs of Hawaii, although both groups 
are abundantly represented around the Polynesian 
islands. A thin, encrusting, soft Alcyonacean, re¬ 
ferred to a new genus Sarcothelia , and species of 
ABogorgia and Euplexaura of probable Hawaiian 
origin are described. Thirteen new species of Aotini- 
aria, three new Zoanthids, and two new Antipathea 
are also described. One of the Aotiniaria is Sagartia 
pugnax , which is carried about as a commensal 
in the cheleo of two species of small crabs —Lybia 
(Melia) tesselata and Polydectus cupulifera. Prof. 
Edmondson confirms Dr. Borrad&ile’s statement 
that when the aotinians are removed the crab immedi¬ 
ately picks them up again, and he also states that 
when Tealopsie nigrescens (aotinians of very different 
colour and appearance) were provided, the crab 
seized them and carried them about even when they 
were much too large. Prof. Verrill was apparently 
not aware that the anemone which he described as 
Sagartia pugnax had been referred by Prof. Duerden 
in 1903 to the genus Bunodeopsie. 

Miocene Mollusc a from Florida. —The mono¬ 
graph on “ The Molluscan Fauna of the Alum Bluff 
Group of Florida, 1 * by Julia Gardiner, to which 
attention has already been directed (Nature, Jan. 
22, 1927), has now been completed by the publication 
of a fifth part (U.S. OeoL Surv. ; Professional Paper , 
142 E). This contains the account of the Tellinaoea, 
Bolenacea, Mactracea, Myaeea, and one Brachiopod 
(Discinisca aldrichi, n. ep.). The Alum Bluff group 
exhibited conditions of unstable temperature ana 
marked an epoch exceptionally favourable to the 
recording of environmental changes in a shifting and 
developing molluscan fauna. 

South African Chitons and Chiton Fhylogeny. 

-A series of South African chitons collected by 
Lieut.-Col. Turton have now been described by Mr. 
E. Ashby, who appends a list of the known forms 
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from that region (JProc. Malac . Soc. Land,, vol. 18). 
Holding that the discovery of the fossil form Proto- 
chiton has largely removed difficulties that faced 
systematise when dealing with the classification of 
the group, the author considers that the phyla Aoan- 
thocnitonidse and Lepidopleurid® were 1 developed 
along parallel lines from the paleozoic stock in which 
the* insertion plate is absent, and that it is therefore 
desirable that the Lepidopleurid® should not be in¬ 
cluded under the suborder Eoplacophora but should 
form the most primitive family under the suborder 
Chitonina. 

Mutants of (Enotv era Lamarckiana . — Around 
this plant, a classic in the study of mutation, a vast 
literature has arisen which may somewhat obscure the 
salient facts from all but the specialist student. Prob¬ 
ably all students of genetics will therefore find useful a 
brief analysis of the different types of mutants in this 
plant, which is published by Hugo de Vries and R. R. 
Gates in the Zettechr. fiir induktive Abstammungs- und 
Vererbungslehre, 47, 273-286, 1028. The account is 
illustrated by photographs of some of the main types, 
taken by Prof. Gates in the experimental garden at 
Lutteren. Seven primary mutants are described ; all 
are triaoraio, that is, they have the normal 14 chromo¬ 
somes, 7 from each gamete, and then in each case they 
have one extra, but it is assumed that in each case it is 
a different one of the seven chromosomes that is thus 
doubled, and that this fact is closely connected with 
the different characters of the mutant. Three other 
trisomic mutants arising from <E, Lamarckiana are 
known as accessory mutants because they arise more 
frequently (up to 9 per cent of the progeny) from 
certain primary mutants ; on the other hand, these 
accessory mutants never give rise to the primary 
mutants. Then there are the well-known polyploid 
mutants, with multiple sets (21 or 28) of chromosomes. 
One of these, eemi-gigas, gives rise to a number of 
secondary mutants. Whilst in the primary mutants 
the pollen is normal Mid the extra ohromosome is 
carried only in a proportion of the ovules, in certain 
homozygotio mutants both pollen and ovules cany the 
same hereditary characters. Thus from unstable half- 
mutants of this type, by ordinary Mendelian segrega¬ 
tion, 26 per cent of stable isogamio mutants are ob¬ 
tained and 26 per cent of empty seeds. 

Diseases of the Raspberry.— -Special Bulletin, 
Number 178 of the Agricultural Experiment Station 
of the Michigan State College, issued June 1928, con¬ 
tains a useful survey, by C. W. Bennett, of the diseases 
of the raspberry. This plant is' cultivated to a con¬ 
siderable extent in Michigan, where there are probably 
10,000 acres under cultivation with this fruit, so that 
with a large number of varieties grown in close prox¬ 
imity, valuable experience must have been gained of 
most of the pests encountered during the cultivation 
of this fruit. Several varieties of virus disease are 
recorded. These have so far usually been grouped 
together under the term of * yellows/ but Bennett dis¬ 
tinguishes between * curl/ * mosaic/ and * streak 1 ; of 
these, * mosaic * seems the most common. For all of 
them control seems restricted to * roguing/ with pre¬ 
vention of aphis infestation. Typical crown-gal) is 
described for raspberry, also a rust, an anthracnose, a 
wilt, powdery mildew, and a blight of the cane and 
another of the spur. A leaf-spot 2* described, but as 
usual is of little economic importance. Red varieties 
of raspberry seem to act as carriers of virus diseases 
which do them little harm, but produce serious damage 
when they spread to the black varieties. The symp¬ 
toms of these various diseases are described, and the 
causal organism defined, except of course for their mm 
diseases. Probably the anatomy of the raspberry 




NATURE 


709 


Shoot, in which a resistant endodarmis forms along 
the intemod© at an earlv period and continues into 
the 'bare of the leaf and. tine axillary bud (Nature, 
vol. 119, p. 35, Jan. 1, 1927), explains why many of 
these diseases only do serious harm when attacking 
the young shoots of th£ current year's canes. 

Extoots of Moisture Charges ok Building 
Materials* —The Department of Scientific and In¬ 
dustrial Research has recently issued a Building 
Research Bulletin (No. 3) by R. E. Stradling on the 
effects of moisture changes on building materials. 
Disintegration of material may occur through water 
entering into ohemioal combination with certain con¬ 
stituents, such as lime formed during the firing of a 
brick or tile made from clay with a high chalk content. 
The effect of frost is also under investigation, but it is 
uncertain whether the freezing of wet stone in England 
is responsible for much damage. Considerable decay 
may be caused at the junction of two kinds of material 
by the solution of some constituent of one layer 
followed by its crystallisation in the other. Building 
materials frequently contain * sorbed* water which is 
in a condition intermediate between the water of 
chemical combination and 1 free ’ water, and the rile 
played by such water is being carefully studied. The 
sorption of moisture causes an expansion of the 
material, which is followed by a contraction when the 
humidity of the air decreases. Considerable strains 
are thus set up and failures may occur, especially at 
the junction of materials having different moisture 
expansions. 

An Easily Regulated Selenium Resistance.— 
A form of selenium resistance, showing behaviour 
analogous to that of the ordinary selenium cell, is 
described by Prof. Lavoro Amaduzzi in the Rendioonti 
della Reale Accademia delle Scienze del! Institute* di 
Bologna for 1926 (recently received). It is prepared 
by incorporating graphite uniformly in the fused 
selenium, and spreading the mixture in a layer on a 
plane strip of steatite. Two parallel metallic wires, 
constituting the poles or electrodes of the cell, may be 
pressed lightly on to the layer, and if one of these 
be fixed, movement of the other in one direction or 
the other will increase or diminish the resistance of 
the cell. 

Krypton and Xenon. —A process described by M. 
Georges Claude in the issue of Oomptes rendus of the 
Paris Academy of Sciences for Oct. 8 seems likely to 
make krypton and xenon available in relatively large 
quantities. It appears that the great difficulty en¬ 
countered hitherto in their preparation with ordinary 
liquid air plant has been that instead of remaining 
dissolved in the higher boiling parts of the liquefied 
oxygen, they were largely carried away mechanically in 
the spray formed in fractionation. M. Claude there* 
fore proposes to feed the liquid oxygen into the top of 
a species of rectifying column, where the ascending 
vapour is washed thoroughly by descending liquid, 
with the result that the small quantity of liquid that 
ultimately readies the bottom is now rich in the heavy 
components* This is drawn off, and its krypton and 
jeenon content raised from one part in a thousand to 
two parts in a hundred, by removal of part of the 
oxygen by combustion with hydrogen ; the residual 
gas Is then absorbed on silica and fractionated, yield¬ 
ing almost half of the krypton and xenon that was 
pr es e nt in the air originally taken into the liquefier. 
'the feature of the new apparatus is that existing 
ynaohinery is readily adapted to include it, and M, 
<Raude estimates that a big installation, such as that 
aft Boulogne, which uses 3000 cubic metres of atr per 
&OU 1 Y could produce several tens of litres of krypton 
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gas in a clay's working, and about one-tenth this 
amount of xenon. 

Lighting Aeroplane Routes. —A summary of an 
American report on the applications of lighting for 
various novel purposes is given in the Illuminating 
Engineer for September ana October. In the United 
States there are about 6000 miles of air routes which 
are provided with beacon lights not more thanlO miles 
apart, and illuminated intermediate landing fields 30 
miles apart. The beacon lights are erected on steel 
towers about 70 feet high, at the bases of which are 
chrome yellow arrows 56 feet long which indicate the 
line of night. For daytime identification the number 
of the beacon is painted in black on the arrow. The 
beacon develops a beam the intensity of which is about 
two million candle-power. Its axis is elevated about 
two degrees above the horizontal and it makes six 
revolutions per minute. The intermediate landing 
fields usually have two landing strips at right angles 
to one another, each of them being about 500 feet wide 
and 2000 feet long. The boundaries of the landing 
strips are marked out by white lamps; green lights 
mark the favourable approaches, and lamps in red 
globes are mounted on all neighbouring obstructions. 
Successful experiments have been made on controlling 
landing field floodlights by switches actuated either 
by the noise of the aeroplane or by a whistle of dis¬ 
tinctive tone sounded from the aeroplane. Artificial 
lighting of areas devoted to recreational purposes is 
now extensively used, and it seems probable that base¬ 
ball will soon be played at night time under artificial 
lighting. Under water lamps have been used for 
studying tropical marine life of! the coast of Haiti. 
Both clear and coloured lamps were used, and the 
power of light to attract certain kinds of fish was 
demonstrated. In agriculture the attraction that light 
has for certain insect pests has been utilised in lunng 
them to destruction. 

Motions of Electrons in Gases. —There is a wide¬ 
spread feeling that the investigations of the motion of 
slow electrons in gases which have been made in the 
Electrical Laboratory at Oxford are incompatible 
with other experiments having a similar aim which 
have been performed elsewhere, and a recent state¬ 
ment to this effect has drawn the reply from Prof. J. 
S. Townsend which appears in pp. 511-523 of vol. 120 
of the Proceedings of the Royal Society . There is no 
doubt that some of the adverse critioisms that have 
been levelled against his work would not have 
been made if his postulates and results had been more 
carefully examined. In other instances, the issue is 
less clear, but quite apart from controversial points, 
Prof. Townsend's contributions to the subject are un¬ 
questionably fundamentally important. To mention 
only two results, it has been established by him, or 
under his direction, that the collisions of slow electrons 
with molecules are almost perfectly elastic if no quan¬ 
tised transitions are excited in the interaction, ana also 
that the mean free path of an electron depends upon 
its velocity of agitation. Again, as he points out, his 
work has been accepted as being of importance by the 
compilers of many of the standard text-books on the 
electrical properties of gases, particularly in its rela¬ 
tion to sparking potentials; nor is there really any 
indication that the usefulness of his conceptions is 
exhausted, since in at least two recent instances, to 
which he does not refer, they have been applied with 
conspicuous success to fresh problems in gaseous con¬ 
duction—by Dr. I. Langmuir and H. Mott-Smith to 
the action of a magnetic field upon the mercury arc, 
and by Prof. K. T. Compton and P. M. Morse to the 
theory of the so-called normal cathode fall of potential 
in a cold Geiasler discharge. 
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The International Institute of Bibliography. 

Annual Meeting at Cologne. 


THE annual meeting of the Brussels Institut Inter* 
national de Bibliographic was held at Cologne 
on Sept. 18 and 19, and by invitation of the Ober* 
burgermeiater, Dr. Adenauer, the proceedings took 
place in the Petite Salle dee Congr^e of the * Pressa * 
Exhibition. Delegates of a number of institutions in 
different parte of the world, interested in bibliography 
and bibliographical methods, were present. The 
Science Library, South Kensington, was represented 
by Dr. S. C. Bradford. 

The proceedings wore presided over by Prof. A. F. C, 
Pollard, of the Imperial College of Science, South Ken¬ 
sington. In his introductory address, Prof. Pollard, 
reviewing the organisation of the International 
Institute, suggested that a central daughter biblio¬ 
graphical society should be formed in each country 
in order that individuals and institutions interested 
in bibliography and bibliographical methods might 
become members of their national society, and in¬ 
stanced the recent formation in London of the British 
Society of International Bibliography (British Section 
of the Institut International do Bibliographie). 

Prof. Pollard then proceeded to indicate the possible 
relation of these societies to the Institut International 
de Bibliographic for the purpose of securing inter¬ 
national uniformity of bibliographical method and the 
application of the universal decimal classification 
which had been so highly developed by the Institut. 
He hoped that by such means the extensive but waste¬ 
ful energy expended upon the innumerable biblio¬ 
graphies at present published upon almost every 
branch of learning, and in many instances utilising 
extraordinary and useless methods of subject matter 
reference, might be directed into the production of 
bibliographies usefully indexed upon the simple and 
universal system advocated by the Institut. In the field 
of science some of these bibliographies might replace 
the International Catalogue of Scientific Literature, 
the cessation of which was a groat loss to science. 

Prof. Pollard pointed out that the Optical Society 
of London was the first scientific society in England 
to adopt these methods for indexing its Transactions . 
If all scientific societies agreed to act in ther same 
uniform manner, and these several indexes were col¬ 
lected and published as specific bibliographies by the 
central body or Institut International de Biblio- 
grapliie, accurate and detailed references to scientific 
literature would be produced with maximum economy 
and minimum effort. Such an international organisa¬ 
tion for scientific literature, if it ever came about, 
might be extended to all fields of intellectual activity, 
and a gigantic machine could bo established to index 
the world’s rapidly increasing mass of literature. This 
was not an impossibility, for it only required concerted 
action, financial support, and the use of the powerful 
bibliographical tools which had been offered to the 


world by the Institut for the last twenty-three 
years. 

The morning of the first day was occupied by the 
business of the Council, and in the afternoon the meet¬ 
ing of the Commission de la Classification Decimole 
was held. The function of this important commission 
or committee of the Institut is principally concerned 
with the periodical revision of tne decimal classifica¬ 
tion, which by the aid of many collaborators in differ¬ 
ent parts of the world is ably conducted by M. Donker 
Duyvis, of Deventer. During the discussion upon the 
new edition of the Classification Decimale Universelle, 
now in course of preparation, it was stated that the 
Science Library was preparing an English index, the 

S rman Committee had decided upon a German 
.nslation of tho work, and that in Czechoslovakia 
a translation had already been started. 

On the following day the assembly, consisting of all 
members of the Institut and numerous delegatee, con¬ 
vened to reoeive reports and hold discussions during 
which many interesting activities were brought to 
light. In particular. Dr. Huet, of Brussels, is produc¬ 
ing by the help of collaborators an extensive biblio¬ 
graphy of dentistry. Czechoslovakia gave evidence 
of tne application of the international deoimal classifi¬ 
cation in many directions, A remarkable feature of 
these deliberations was the unanimous tribute paid 
by a number of representatives of various municipal 
bodies to the great utility of the international classifi¬ 
cation for the efficient and rapid selection of any 
required detail from municipal archives, a very severe 
test of practical utility. 

MM. Paul Otlet and H. La Fontaine, the original 
founders of the Institut International de Biblio¬ 
graphic in 18Qfi, directed attention to the necessity of 
finding a suitable home for the Universal Biblio¬ 
graphical Repertory, consisting of 13,667,816 move- 
able index cards at present Loused at tho Palais 
Mondial at Brussels, which may shortly have to be 
removed. They hoped that it might be possible to find 
a suitable place for this enormous index in Geneva. 

Dr. Uhlendahl, direotor of the German library at 
Leipzig, who also represented the Association of 
German Booksellers and the International Union 
of Librarians, pointed out, in his vote of thanks to 
the president, that the number of German librarians 
present was an indication of the interest taken in the 
methods of the Institut in Germany, and referred to 
the satisfactory progress made in* various directions 
as shown by the reports received at the conference. 

The Oberburgermeister of Cologne invited the 
members of the conference to luncheon in the Rathaus, 
and those who were present will not readily forget his 
liberal hospitality or the oomfortable accommodation 
ha, afforded the members of the conference in the 
‘ Pressa * Exhibition. S. C, Bhapxoed. 


Economics of Production. 


SOUS SING “ Medieval Economic Theory in 
Modern Industrial Life,” Prof. Mauritz Bonn, 
of Berlin, before Section F (Economic Scienoe and 
Statistics) at the recent Glasgow meeting of the 
British Association, stated that the chief feature of 
medieval economic theory was probably the concep¬ 
tion of production as a mere physical act of turning 
out goods. The money value side of it was of no im¬ 
portance. In strict accordance with this conception, 
distribution proper, outside physical transportation, 
was rather despised. Price was a kind of Bimple com¬ 
putation of different costs ; costs being equivalent to 
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actual outlay and the necessary expenses of maintain¬ 
ing a status of living. The price was ‘ just * when the 
return to the producer covered these elements. 

The scarcity of goods caused by the War in many 
countries brought the conception of physioal produc¬ 
tion again to the forefront. Inflation enormously 
strengthened this conception. The less trustworthy 
the purchasing power of money, the more important 
was the possession of actual goods. The scramble for 
goods led to the theory that prices ought to pay, not 
for the actual cost of production of the goods sold, hut 
for their cost of reproduction. 
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War and inflation had hod a great influence on the 
fate of the purely commercial classes. Distribution 
was considered a mere parasitical undertaking. This 
reduced position of commerce enabled the manu¬ 
facturing element to push forward with a policy they 
had embarked upon before the War—the ousting of 
the trader* The tendency which was visible in Ger¬ 
many before the War of industrial concerns trying to 
eliminate the trader by erecting their own distributing 
agencies greatly increased os the result of voluntary 
or compulsory cartellisation. The purely physical 
conception of production was most clearly visible in 
the attitude taken by business people in their relation 
of creditor and debtor. The debtor in their minds was 
a producer who carried out technical and economically 
important functions. The creditor, if not an industrial 
reducer himself* was a kind of leech sucking the life- 
lood of the industry. These views, influenced no 
doubt by a very short-sighted self-interest, were 
clearly akin to the medieval attitude to usury. Even 
since stabilisation has been accomplished, these views 
have not changed very much. Tne theory of prices 
underlying development in what might be called the 
era of competition, had been due to the conviction that 
low prices were a boon to society and that economic 
progress was identical with slowly falling prices. The 
medieval theory was the same in so far as consumers’ 
interests came first. It believed, however, in stability, 
as without some stability the functional income of the 
producer could not be maintained. 

The theory that falling prices conferred a benefit on 
mankind is now being deserted. Instead of it, a 
theory is growing up that rising prices, by giving a 
stimulus to Production, arc the real solution of social 
problems. First came Protection, which tried to raise 
prices for certain selected privileged goods, its advo¬ 
cates maintaining all the time that the general level of 
prices would not be affected. Then came inflation, 
with its spurious boom, which owing to rising prices 
was supposed to expand production, When carried 
out to its bitter end, as it was in Germany, it certainly 
had not produced the much-advertised benefits. 
After these not over-favourable experiences with 
wholesale inflation came the theory of homoeopathic 
inflation, its advooates maintaining that by proper 
dosing of credit, stabilisation of sorts could be seoured. 
Prices must not be allowed to fall under any con¬ 


ditions ; wherever there was a tendency to fall, the 
issue of credit or the floating of loans abroad must 
prevent them sagging. 

The theory ofstabilised prices, which in its prac¬ 
tical bearing was eagerly absorbed by business men, 
who cared nothing for its theoretical meaning, was 
closely affiliated to the medieval conception of main¬ 
taining a certain sooial order and a certain individual 
income. This is clearly demonstrated by the practice 
of many cartels. The question to be discussed is not 
free competition or monopoly; it is the peculiar form 
of monopoly aimed at or achieved by some influential 
cartels. The type of cartel in question is an Agreement 
by which the individual workB bound themselves to 
trade their produce by some sort of joint selling agency 
and to restrict their output if necessary. Now^this 
sort of cartel is not based on any modem conception 
of efficiency. It standardises inefficiency at the cost 
of the consumer. 

When comparisons have been made between trusts 
and cartels, cartels have always boon praised for the 
maintenance of a number of separate enterprises. 
Where in a trust the initiative of leadership is reduced 
to a single head or to a small group of persons, the 
parties of a cartel oontinue as individual * Captains of 
Industry.* As a matter of fact, they remain technical 
managers of their individual concerns, freed from the 
necessity and possibility of selling the produce they 
turn out. They are utterly divorced from the mere 
business side of their job, the marketing of their goods. 
The prioe fixed by the syndicate must be high enough 
to yield an income, though these works are run at half 
capacity and ought not to be run at all. It had often 
been said that the price must be high enough to keep 
the worst concern going. The trust need not be badly 
financed, hut it is almost a law of Nature that the firms 
forming a cartel must. A trust may have many of the 
advantages claimed by the cartel, though some form of 
oontrol was required. Koal progress in a capitalistic 
world is, however, impossible without writing off, 
whereas cartels are essentially a well thought-out 
system of maintaining inflated capital values. The 
right to profit, to rents, and even to unearned in¬ 
crement, which the capitalistic system has con¬ 
ceded to private enterprise, must be counterbalanced 
under the system by a corresponding obligation 
to loss. 


Examinations—The New Compromise. 


JTtHE Departmental Committee on Examinations 

for Part-time Students was appointed in 1927 
41 to inquire and report as to the arrangements for 
the examination of students attending part-time 
schools under the regulations for further education, 
with particular reference to the place and value of 
examination a as an element in training for industrial, 
commercial, and professional activity.” Its report 
has just been published (London : H.M. Stationery 
Office, U. net), and oontains chapters—notably those 
on the purpose of examinations and the planning and 
conduct of examinations—which should be read by 
all teachers. It will be of special interest to teachers 
in technical institutions, since they particularly will 
be affected by its recommendations. 

Briefly, the report recommends a compromise. 
For some years now there has been a sharp division 
between supporters of the purely external and of the 
purely internal systems of examination. Indeed, the 
controversy which the report is expected to settle 
be traced back to 1911, when the Board of 
Education’s Circular 776 withdrew the old Science 
and Art Examinations and gave freedom to institu¬ 
tions to organise internal examinations, the final 
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certificate of which would be endorsed by the Board. 
But it appears that the scheme has not been widely 
used, and the weakness would appear to havo lain 
in the fact that many part-time classes are taught 
by part-time teachers who are sometimes not oxpert 
in setting and marking papers. But this was not the 
only cause of the failure of purely internal examina¬ 
tions. Most part-time students take courses in order 
to benefit vocationally. They therefore need a 
certificate of which employers all over Great Britain 
will reoognise the value. The certificate granted by 
a school as a result of an internal examination does 
not yet fulfil that condition. 

Many teachers have naturally desired to retain tho 
principles of Circular 776, which they regarded as a 
charter of freedom, and the time will doubtless oome 
when those sound principles will be found generally 
practicable. In the meantime, the present report 
sees the value, particularly in their possibilities of 
counting such important things as laboratory and 
home work, of internal examinations. But it also 
sees their present defects, and has decided upon a 
compromise in the form of modified external examina¬ 
tions. It envisages a system in which they are 
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conducted by unions of local education authorities 
throughout Great Britain. 

Whether such groups of unions will, in fact, do all 
the report expects, is not a matter upon which any 
pronouncement can be made now* From the recom¬ 
mendations made, however, it may be possible that 
ultimately a more ideal system can be built. It is a 
pity that, in the report itself, no mention was made 
of the future possibilities when the obstacles to the 
excellent principles of Circular 776 will be swept 
away. If examination, as the report wisely shows, 
is an educational function, hope still stays with the 
idealist: for in education “ nothing is constant but 
change. 11 


Origin and Structure of the Viviparidae. 

T WO exceedingly important papers by Dr. Baini 
Prashad have appeared, nominally concerned 
only with the Viviparidae, but in reality covering far 
wider ground (Mem. Indian Mus., vol. 8). 

The first deals with the recent and fossil Vivi- 
parid® and constitutes a study in distribution, 
evolution, and palaeogeography. The author attempts 
to determine the taxonomy of the family, the dis¬ 
persal of which h© considers to have taken place along 
the freshwater streams. The ordinary zoo geographi¬ 
cal regions are of no value for the Viviparidae, which 
are, therefore, considered here according to the con¬ 
tinents and countries in which they are found, a 
sketch map being appended. The fossil members 
are treated on similar lines and genealogical trees 
given. The various sculptured forms ore bold to 
have been independently evolved in the different 
regions, and their palaeogeography is discussed so far 
as it has a bearing on the subject in hand. 

Setting aside Garwood's Viviparus carbonariu*, 
for reasons which some will consider insufficient, the 
author holds that the Viviparidee arose from the 
common stern of the families Trochid® and Turbinidre 
in the early Jurassic period, not, however, from a 
common ancestral form, but polyphyletieaily, taking 
to freshwater life in at least four regions, namely, 
western Europe, North America, peninsular India, 
and Australia. The probable time of origin in each 
area, the evolution of the different subgenera, and the 
lines of migration are then discussed. 

Dr. Praehad's second paper, "On the Mantle and 
Shell of the Viviparidee," was undertaken in con¬ 
tinuation of the work of his late chief, Dr. T. N. Annan- 
dale, on the problem of the shell soulpture in the 
family. After a preliminary historical sketch of the 
relation between the shell and the animal in Gastro¬ 
poda, the author passes to a detailed study of the 
mantle of the Viviparidae, the important difference 
of which, contrasted with that of other gastropods, lies 
in the development of Bpecial processes on the mantle 
margin of the embryos, some of which also persist in 
the adults. There are three primary and a number 
of secondary and tertiary processes which correspond 
to the ridges or sculpture on the shells. The section 
dealing with the shell is in matter of fact an able 
summary of all that is known concerning the structure 
and formation of gastropod shells as a whole and 
should be overlooked by no xnalaoologist. 

The paper concludes with a “Review of the 
Literature on the Embryonic Shell-gland and Associ¬ 
ated Structures in Molluscs," and a bibliography. 
The plates, five in all, are excellent specimens of 
photolithography, and the whole work (pp. 167) 
reflects the greatest credit on those responsible for 
its production, including the Zoological Survey of 
India, which in a sense is the parent of it. 
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University and Educational Intelligence. • 

Cambridge. —Mr, C. Warburton, Christ's College, 
has been re-appointed demonstrator in medical 
entomology. Miss A. S. Dale, Newnham College, has 
been elected to the Michael Foster research students 
ship in physiology. Mr. H. J. Pfigter, of the Uni¬ 
versity of Birmingham, has been nominated to use 
the University's table at the Zoological station at 
Naples for one month. 

London. —The new statutes have been submitted 
to His Majesty in Council. Eight weeks from the 
commencement of term will be allowed for petitions* 
We understand that a petition has been presented 
by a member of Convocation for the disallowance 
of oertain statutes nullifying or restricting the 
privileges of Convocation in relation to the appoint¬ 
ment of its clerk and the approval of new statutes. 
The same petition objects to the exclusion of the 
Royal College of Science, London, from the list of 
Schools of the University in the Faculty of Science, 
on the ground that the College beoame a School of 
the University in the Faculty of Science under the 
statutes of 1900 and has not lost that status. The 
statutes wore sealed by the Commissioners on July 23, 
1928. 


Oxford, —On Tuesday, Oot. 23, Congregation had 
two measures before it, both of which raised questions 
of interest to scientific men. By the first of these it was 
proposed to ourtail the present permission of research 
students in letters or science to reckon periods of resi¬ 
dence in vacation towards their statutable terms for the 
degrees B.Litt. or B.So. respectively. It was pointed 
out by Prof. E. B. Poulton that the opportunities for the 
requisite study were at least as open in vacation as in 
term, and that the effect of the proposed statute might 
well be to put great difficulty in the way, for example, 
of aspirants to the science degree domiciled in distant 
countries and with limited periods of leave. The 
preamble was rejected by 88 votes to 80. 

The second, a decree supported by the Provost 
of Worcester and Dr. J. Wells, and opposed by Sir 
Harold Hartley and Mr. A. H. Smith, proposed the 
acceptance of a generous gift of £10,000 by Prof. 
Joseph Wright towards the cost of extending the 
Taylorian Institution along the front of St. Giles's. 
Ungracious as it seemed to decline so munifloent an 
offer, it was felt that the conditions attached to the 
gift were not in the best interest of the institution con¬ 
cerned, nor ultimately in that of the University. The 
question of provision for the future housing ana exten¬ 
sion of the Ashmolean collections, of unique scientific 
and archaeological value, is involved; and it appeared 
to the majonty that a more considered and wider 
scheme was called for than that reoommended by 
Council, The decree failed to pass, there being 02 
votes for it and 121 against. 

An equally liberal gift of £10,000 from Capt. Brynar 
Owen and Mr. W. J. Mallinson for the purpose of 
engineering research in connexion with the Institute 
of Agricultural Engineering was gratefully accepted. 


The Institution of Chemical Engineers announces 
that application forms and particulars of the associate* 
membership examination for 1020, together with a 
memorandum on “ Hie Training of a Chemical 
Engineer," may be had from the Honorary Registrar 
ofjhe IjMtitution, Abb^House, WestmhMte^ S^ Jl. 

i- * ‘V 
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Calendar of Customs and Festivals. 

November 3. 

St. Winifred— Virgin and Martyr.—The well of 
St. Winifred at Treffynnon, also known as Holywell, 
was at one time one of the best known and most 
frequented wells in Great Britain. The cult of the 
Saint at this spot has with some probability been 
traced to Saxon times, but it unquestionably super¬ 
seded an older worship. It was much frequented by 
pilgrims, and was noted for its healing qualities. The 
rites took the usual form of circumambulation, bath¬ 
ing, kissing certain stones, and a large number of 
votive offerings, especially crutches, bore witness to 
Its healing qualities. A small spring near the great 
well was noted for the cure of weak eyes, sufferers 
offering crooked pins. 

November 5. 

Gunpowder Plot. Guy Fawkes Day. —The 
public celebration of the discovery of the plot to blow 
up King and Parliament on Nov. 5, 1605, has now 
fallen into disuse, though its memory is preserved in 
the discharge of fireworks by children, and the parade 
of * guys ' about the streets on Nov. 5 and preceding 
days with the object of raising a few coppers. The 
appropriate and widely distributed rhymes beginning 
* * Remember, remember the fifth of November,” are 
still sometimes heard. Public celebration lasted well 
into the nineteenth century, and so late as the 
’seventies it was recorded that the Yeomen of the 
Guard searched for any barrels of gunpowder which 
might be hidden in the vaults of the Houses of Parlia¬ 
ment. In London one of the biggest of the bonfires 
was lit at the corner of Lincoln’s Inn Fields on the 
Great Queen Street corner, when sometimes as many 
as two hundred cartloads of wood and more than 
thirty * guys ’ were consumed. The processions were 
not always of a peaceful character, and rival 1 guys ’ 
from different districts sometimes became involved in 
fights of a more or less serious character. 

Among the butchers of Clare Market the celebra¬ 
tions took on a special character. One of their 
number personated the * guy ’ and, being seated in a 
cart with a prayer book, Was drawn about in the 
company of an executioner and priest. A select party 
with marrow bones and cleavers headed the proces¬ 
sion, while others solicited alms which were spent at 
the ale-house on a feast at the end of the day. 

At Harlington, under date 1683, half an acre of 
land was given for the benefit of the bellringers of the 
parish to provide them with a leg of pork for ringing 
the bells on Nov. 5. 

The Fifth of November custom is widespread in 
England, and although the accompanying rhymes 
vary in detail, essentially they are identical. Certain 
variations in custom ore recorded which are not 
without significance. In Oxfordshire the verses were 
recited while the fuel was being gathered, and were 
held to render lawful the appropriation of any old 
wood. The operation was known as ‘ going a- 
progging.’ At Lewes a torohlight procession took 
lace, those participating being dressed up, with 
laokened faces. Effigies were cast into the fire when 
it was at its highest. At Marlborough a dozen or 
more formed a ring around the fire and they then 
followed one another round it in a circle, holding 
thick club-sticks over their shoulders, while others 
standing outside the circle beat the sticks of those in 
the circle with similar sticks as they passed. All 
shouted at the top of their voices. This lasted for 
about half an hour, and was repeated at intervals until 
the fire died out. In the West Riding of Yorkshire 
for some weeks before, a store of the cake called 
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Parkin was prepared which was solemnly eaten on the 
day. At Doncaster the town waits played on the 
church steeple, for which they received sixpence. 

A further indication of the ritual character of 
the Fifth of November festival is afforded by Lin¬ 
colnshire and Yorkshire belief and practice. Some 
seventy or eighty years ago it was held that on 
Nov. 6 any farmer’s son or, in some localities anyone, 
could shoot at will on neighbours’ farms or their 
preserves. It is recorded that between 1805 and 
1825 everyone who could procure a gun would turn 
out to shoot, and no one thought of preventing them. 

The survival of these variations in practice points 
to what at one time must have been a more elaborate 
ceremonial. The Marlborough custom is very** dis¬ 
tinctly of a religious and sacrificial character. The 
widespread Fifth of November fire has clearly taken 
the place of the Samhain fires of Wales, Scotland, and 
Ireland. 

November 6. 

St. Leonard.— A French nobleman of the court of 
Clovis I. converted by St. Remigius, who became a 
monk remarkable for his charity towards prisoners, 
and died in 559. His miraculous efforts in releas¬ 
ing prisoners continuing after his death, ho was 
canonised. An Ordinance of Worcester, published in 
1240, ordained that his day should b© kept a half- 
holiday, and that on it there should be no labour 
except that of the plough. In one of the Essex 
manors dues on animals, especially pigs, were payable 
on this day for the privilege of the manorial woods. 

October-November. 

In the Bombay Presidency on the twelfth day of 
the dark half of the month Kartik, some villages of 
the Thana district of the Bombay Presidency worship 
the deity Waghoba or Waghya. The cowherds collect 
a quantity of milk and prepare a mixture of cooked 
rice and molasses. They then proceed to the stone 
image of the deity in the jungle and besmear it with 
new red lead, pour sweet milk over the stones, pray 
for the protection of the cattle, and partake of the 
remaining milk. An interesting ceremony, which re¬ 
calls the English 4 beating the bounds,’ is performod 
at Agashi and neighbouring villages, when a goat and 
some cocks are sacrificed to the spirits in the ceme¬ 
teries and at the boundary of the village. A goat 
decorated with garlands and red powdor is made to 
walk round the village three times at night accom¬ 
panied by the villagers, who scatter parched rice as 
they pass. This is called ‘ binding the boundary ' 
and protects the cattle and crops. No farmer dares 
sow his seed until this rite has been performed. 

November. 

In Malabar, in connexion with the cultivation of the 
second crop, a ceremony is held in honour of the god 
Muni in the month of Thulam (November). Each 
bam has its own Muni represented by a block of 
granite beneath a tree. He is the protector of cattle 
and field labourers, and arrack, toddy, and blood are 
necessary ingredients of his worship. In well-to-do 
families a goat, in the poorer a fowl, is sacrificed to 
him, the officiating priest being a Nayar or a Cheru- 
man. The goat or fowl is brought before the god and 
a mixture of turmeric and lime sprinkled on it. If 
the animal shakes, the god is satisfied. The fact that 
the officiating priest is a Cheruman is significant, as 
they are serfs. The prominent position that they and 
other servile tribes take in these deremonies is inter¬ 
preted as a mark of recognition that they were once 
masters of the land, a fact to which Kipling refers in 
connexion with the Bhils in one of his Indian stories. 
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Societies and Academies. 

Sydney. 

Linnean Society of New South Wales, Aug. 29.—C. 
P. Alexander ; The Tanyderidse (Diptera) of Australia. 
The family Tanyderid® is represented by ten recent 
and fossil genera; of these, three genera with four 
species are here recorded from the Australian sub- 
region.—Rev. H. M. R. Rupp : Terrestrial orchids of 
Barrington Tops. During a visit paid in January last, 
abundant material of Diuris venosa was obtained. 
Southern forms discovered on the plateau were Piero- 
stylis falcata , P. decurvo f PrasophyUum Suttonii, and 
Chiloglottis Gunnii ; while evidences of Adenochilus 
Nortvnii , hitherto only recorded from the Blue Moun¬ 
tains, were found. Altogether, 23 species of terrestrial 
orchids were collected. Two species of PrasophyUum 
are described as now.—F. H. S. Roberts : A revision of 
the Australian Bombyliidse (Diptera). Part 2. This 
part includes the revision of the subfamily Bombyliin®. 
Five genera are placed in this subfamily, namely, Bom - 
bylius , iSystoechus, Si&yromyia , Dischistus, and Anas- 
tmchus , 36 species are described, 15 of which are 

regarded as new. The genus Anastmchus is recorded 
for the first time from Australia.-—G. A. Waterhouse : 
Notes on Australian Lycaenidaj. Part 6. New sub¬ 
species of Candalide8 heathi, Miletus apollo , and Pseud- 
cumenus cldorinda are described. Miletus delicia ab. 
duaringas , originally described from a single male, is the 
northern race of this species, while Philiris is a genus 
distinct from Candalides. The species Lyccma f byzos 
Boisd., described in 1832, is considered to be a Miletus , 
identical with the specimens of M> hecalius found 
near Sydney. 


Washington, D.C. 

National Academy of Sciences (Proc., Vol. 14, No. 8, 
August).— Robert E. Burk : The thermal decomposi¬ 
tion of ammonia upon mixed surfaces of tungsten and 
platinum. The velocity of decomposition is greater 
on a surface alloy than on an equal area of either 
tungsten or platinum, and the temperature coefficient 
is smaller. This points to separation of the atoms 
forming the bond as the mechanism.— Linus Pauling : 
The crystal structure of topaz. Using the co-ordina¬ 
tion theory of ionic crystals, it is assumed that the 
fundamental polyhedra are an octahedron of onions 
(oxygen and fluorine) about each aluminium ion and 
a tetrahedron of oxygen ions about each silioon ion. 
Four layers of these polyhedra form on an-angement 
giving a space group of V h u t and the unit contains 
4 Al|Si0 4 F<,.— Sam Lenher and Farrington Daniels : 
The intensive drying of liquids. Organic liquids wore 
sealed up in glass and quartz tubes with phosphorus 
pentoxide. After about four years, certain of these, 
containing benzene and carbon tetrachloride, were 
opened and the boiling points determined. No ab¬ 
normal rise of boiling points was observed.— Oliver R. 
Wulf: (1) A progression relation in the molecular 
spectrum of oxygen occurring in the liquid and in the 
gas at high pressure. Several bands just to the red 
of complete absorption (about 2400 A.) appear to be 
due to the molecule 0 4 .—(2) The heat of dissociation 
of oxygen as estimated from photochemical ozonisa- 
tion.—G. L. Clark, A. J. King, and J. F. Hyde ; The 
crystalline structures of the alkaline earth metals. 
Calcium, strontium, and barium of purity exceeding 
99*9 per cent have been prepared for X-ray analysis, 
great precautions being taken against oxidation. 
Barium crystallises in the. cubic system, the unit cell 
contains two atoms, and its constant is 5*04 A,; the 
intensities of the lines indicate a body-centred cubic 
lattice. Strontium did not give sharp lines ; possibly 
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there is a transition point at room temperature be¬ 
tween two or more modifications.—C. J. Davisson and 
L. H. Germer: Reflection and refraction of electrons 
by a crystal of nickel. Further observations support 
the view that electron refraction in the optical sense 
is a property of the crystal* and that the indices are 
greater than unity. At bombarding potentials below 
150 volts, however, the value of the refractive index 
seems to change with wave-length, and may be 
dependent on the order of the reflection.—Irving 
Langmuir : Oscillations in ionised gases. Oscillations 
of small amplitude (less than 0*2 volt), and of fre¬ 
quencies up to 1*2x10’, have been observed; an 
explanation is offered (v. Nature, Oct. 20, p. 626), 
—Robert A. Millikan and G. Harvey Cameron : Evid¬ 
ence that the cosmic rays originate in interstellar 
space. Experiment shows (1) the abundance of posi¬ 
tive and negative electrons in interstellar space ; (2) 
that these electrons condense into atoms ; (3) that 
these atoms aggregate under their gravitational forces 
into stars ; (4) that occasionally a positive and nega¬ 
tive electron in the interior of a star are transformed 
into an ether pulse. If this atom-building process is 
going on, it is reasonable to suppose that the supply 
of positive and negative electrons is continually being 
replenished by the condensation, by some unknown 
mechanism, of radiant heat.—Carl Barus : The dis¬ 
placement interferometry of barometric pressure.— 
Jared Kirtland Morse: The structure of acetylene. 
If the carbon atom be represented by a cube, the 
nucleus being at the centre and the L-electron posi¬ 
tions at the comers, a model acetylene molecule can 
be built up, the constants of which agree with those 
determined from analysis of the infra-red band spec¬ 
trum, as has previously been described for ethane and 
methane.—E. R. Hedrick : On derivatives of non- 
anaiytic functions.—G. Y. Ramieh : Radiation and 
relativity (2).—Gordon T. Whyburn: Concerning 
plane closed point sets which are accessible from certain 
subsets of their complements.—Joseph Miller Thomas : 
Incomplete systems of partial differential equations. 
—Th. Dobzhansky : The effect of temperature on the 
viability of superfemales in Drosophila melanogaster. 
The viability of superfemales, which carry three 
X-ohromosomes and two sets of autosomes, is greatest 
at about 20° C. Both high and low temperatures in¬ 
crease the breaking apart of the attached X-ohromo- 
soraes.—A. V. Bock, P. S. Bauer, and J. H. Meant; 
Preliminary note on the elastic hysteresis of the human 
aorta. The arch of the aorta is tied on to a water- 
mercury manometer, and after increasing the internal 
pressure monotonieally to a maximum, the pressure 
is decreased by steps, the internal volume of the aorta 
being measured at each step. The loss of heat energy 
can be calculated, and also the efficiency. Assuming 
that the metabolic demands of the human system at 
78 years are the same as before advanced changes 
occur in the arterial system, 45 per cent of the heart’s 
energy output is lost as heat, compared with 25 per 
cent at 41 years, or the work of the heart must increase 
20 per oent as a result of arteriosclerosis to maintain 
the same blood flow. 



Official Publications Received. 
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Professional Schools Pcwt-Graduatlon Courses: Specialist Studies In the 
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1M8-9, Pp. 39. (London: Universities Bureau of the British Empire.) 

Bulletin of the Baflee Museum, Singapore, 8traits Settlements. No, 1, 
September, Pp. H+44+9 platen. (B&npore.) 00 cents; la to 

Records of the Geological Survey affndia, Vol. GO, Part 4 Pp. 313* 
432+xxlz+mates 3+39. 2.19 rupees; As Vol 01, Part A Pp. Wf-W 
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tTotreratty Gotten of Wale#, Aberystwyth; Welsh Plant Breeding 
Station. Seeds Mixture Problems; Competition. By R. G. Stapledon 
triTWm, Davies. (Series 0, No. 8, Seasons 1921-1928^ Pp. Ida. (Aber- 

Administration Report of the Director of Agriculture for 1927. 
Pp, DM. (Colombo; Government Record Office.) 75 cents. 

Proceedings of the Royal Society of Victoria. VqL 40 (New Series), 
Part 2. Pti. 57*107. (Melbourne,) , . , 

Ceylon: Department of Agriculture. Technical Reports for the Year 
1927. Pp.n+16+e+IQ+40. Reports of Divisional Agricultural Officers 
for tiie Year 1927. Pp. 22+ 18+** + 22. (Colombo.) 

University College of North Wales. Calendar for Session 1928-29. Pp. 
409. (Bangor.) 

The Journal of the Institution of Electrical Engineers. Edited by 
P* F. Rowel). VoL m , No. 882, October. Pp. 1006-1100+xxxii. 0-ondon : 
U. and F. N. Spon. Ltd.) 10*. tW. 

Air Ministry; Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 1148 (M. 64); The Behaviour of a Single Crystal of a-lron 
subjected to Alternating Tors Ioilr l Stresses. By Dr. H. Gough. Work 
performed for the Enjnneerlng Research Board of the Department of 
Scientific and Industrial Research. (E.F. 200.) Pp. 34 + 34 plates. 2 j. Srf. 
net. No. 1163 (Ae. 818): Experiments with the Family of Airscrews in 
Free Air at Eero Advance. By H. C. H, Townend, W. 8. Walker and 
J. H. Warsaw. (T. 2649.) Pp. 10+0 plates, la net. (London; H.M, 
Stationery Office.) 

Journal of the Royal Statistical Society. Vol. 91, Part 4. Pp. 488-632 

+ xii + vji. (London,) qj 

University of London: University College. Calendar, Bcsslou 1928-1929. 
Pp. Ixxx + 10+4©l + lxxxi*cxciv + 89. (London.) 


Foreion. 

Department, of Commerce: Bureau of Mines. Technical Paper 434 : 
Geophysical Prospecting: shme Electrical Methods. By A- S. Eve and 
D. A. Keys. Pp. v + 4l. (Washington, D.C.: Government Printing 
Office.) 10 cents. 

Report of the Aeronautical Research Institute, Tnkyd Imperial Uni¬ 
versity. Na 89: Uber die llerateliung uml die mecnaritscnwi Eigen- 
nehaften don Duralumins. Von Masahsru Goto, 8in-ichi Fukuta, Sadoo 
Horlgiichi und Tenji Nagfti. Pp. 271-403. 1.80 yen. No. 40: On the 

Inverse Wiedemann Effect and its Allied Phenomena. By Tatuo Kobayasl, 
Hiroto Okumura and Kinnmtu Simamura. Pp. 405-400. 0.91 yen. No. 
41: On the Effect of Temperature Changes upon an Altimeter. By 
T. Sasaki, K. Hatteri, 1, Hagiwara and R. Tate. Pp. 401-490. 0.40 yen. 
(Tdky0: Kdacikai Publishing Office,) 

Union G4od4aique et Utaphysifpro Internationale. Trofaifcme assemble* 
gftrtftrale, Prague, Septemhre 1927. Proofs-vusrbaux des stances do la 
Section du Mdteorologlo. Pp- 104. (Rome: G. Bardi.) 

Department of Commerce: Bureau of Standards. Research Paper 
No. 1 : Accelerated Tests of Organic Protective Coatings. By Percy H, 
Walker and K. F, Hickson. Pp. 17 + 4 plates, ft cents. Research Paper 
No. 2: Measurement of the Tread Movement of Pneumatic Tires ami a 
Discussion of the Probable Relation to Tread Wear. By W. L. Holt and 
C. M. Cook. Pp. 10*28+3 plates. 6 cents. Research Paper No. S: 
Absolute Methods in Reflectometry, By H. J. McNicholaa. Pp. 20-78. 
10 cents. Research Paper No. 4: Interferometer Measurements of Wave 
Lengths In the Vacuum Arc Spectra of Titanium and other Elements. By 
O. 0. Kiess, Pp. 75-90. 6 cents. Research Paper No. 6: Analysis of 
Bauxite and of Refractories of High Alumina Content By G. E. F. 
Lund ell and J. I. Hoffman. Pp. 01*104. 6 cents. (Washington, D.C.: 
Government Printing Office.) 


Catalogues. 

A Catalogue of Important and Rare Books on Botany, Agriculture. 
Forestry, Fruit-Culture, Gardens and Gardening, Herbal*, Early ami 
Modem Medicine and Surgery, Tobacco. (No. 420.) Pp. 148. (l^ondon : 
Bernard Quariteh, Ltd.) 

Oxford University Press General Catalogue, 1928. Pp. xll + 490+160. 
(London: Oxford University Press.) 

Heat Treatment Bulletin, No, 41: The Hardening and Tempering of 
High Speed Steel. By A. R. Page. Pp, 7. (Loudon: Wild* Bar tie Id 
Electric Furnaces, Ltd.) 

Catalogue of recent purchases of Important Works on Botany, Zoology, 
General Literature, etc. (No. 0.) Pp. 16, (London; John H. Knowles, 
92 Bo I on Road, S.W.2.) 

Early Newspapers, Including Magazines, Periodicals and Journals of 
Learned Societies. (Catalogue 510.) Pp. 80. (London: Francis Ed waids, 
Ltd.) 

Catalogue of Important Botanical and Horticultural Works. (No. 168.) 
Pp. W. (London : Dulau and Co., Ltd.) 


Diary of Societies. 

FRIDA Y t November 2. 

Hoval 8oa»TV ov Medicine (Otology Section), at 10.80 a.m.~ 8L Hastings: 
Presidential Address.—Dr. J. K. Love; A Classification of Deafness 
Baaed on the Effect of Deatoesa on Efficiency In Life.—Dr. T. A. 
, Olarke: On Hearing Teats. 

Institution or BMonvEunra Inspection (at Royal Society of Arts), at fi.- 
A. H. Monday: Die Casting. ' 

Boval Sootvrv o^^ioJJ« (Laryngology Section}, at 6.-H. B. Tawee : 
.^ywUnaolved Problems of RhiMdaryngalogy (Presidential Address). 
u °*fb Oot» wjnwwaw or England, at ft.-Sir Arthur Keith ; Ae 
EmiuUpp of the Human Foot and Its Dew-tag on Orthopedic Disorders 
or taw Foot. 

1 WyMRv«£ Boctarr (at University College), at 8.80.—R. D. P. Evans: 

No, 8079, Vol. 122] 


Institution or Professional Civil Servants (at SurvsyonT Institution), 
at 6.80.—Sir A. Daniel Hall: Samuel Pepys, Civil Servant and Fellow of 
the Royal Society (Lecture). 

North-Hart Coast Institution or Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 0.—E. G. Barrllon; From 
Theoretical Hydrodynamics to Practical Ship Design. 

Women's Engineering Society (at Lyceum Club, 188 Piccadilly), at 6.15. 
—Miss lloee E. Squire: History of Factory legislation In Great Britain. 

Society or Chemical Industry (Manchester Section) (jointly with 
Manchester Sections of Institute of Chemistry, Society of Djfcrs and 
Colourists, and Manchester Literary and Philosophical Society) (at 
Engineers' Club, Manchester), at 7.-—Sir John Russell; Application of 
Chemistry In Modern Farming. 

Royal Photographic Society or Great Britain (Pictorial Group, 
Informal Meeting), at 7.—Miss Agnes B. Warburg: Light and Space. 

Society or Chemical Industry (South Wales Section) (Jointly with 
Institute of Chemistry) (at University College, Swansea), at 7.30.— 
M. Jones: X*Rays (Lecture). 

Junior Institution or Engineers, at 7-30.—Cinematograph Film showing 
the Principle, Construction, Erection, and Operation of the Babcock 
Boiler. 

Geologists' Association (at University CoIlogeX R t 7.80.—Annual Con* 
versaxlone. 

Royal Society or Medicine (Anesthetics Section), at 8.80.—I. W. 
Magill: Endotracheal Antretheala. 


SATURDAY, November 8- 

Royal Institution or Great Britain, nt 8.— Rev, T, E. R. Phillips: 
Recent Gbser Vatican and Discoveries respecting the Planets (1-X 


MONDAY , November ft. 

Royal Society o* Edinburgh, at4.30. — Prof. T. ,1, Jehu : Obituary Notice 
of Dr. John Horne.—J. Mackie : Mathematical CoijHotpi cnees of Mental 
Ability.—J. It, Thompson : The General (Expression for Boundary Condi¬ 
tions and the Limits of Correlation.—T. P, Black : Mental Measurement: 
the Probablo Error of some Boundary Conditions in Diagnosing the 
Presence of Group and General Factors.—W. F, P, Me Lin lock and. 
J, Phcmister: A Gravitational Survey over the Buried Kelvin Valley at 
Drumry near Glasgow,— To he read by title Sir T. Muir: The Theory 
of Blgradiants from IMOl to 1919.—Dr. L. N. G. Filon : On a quadrature 
Formula for Trigonometrical Integrals.—Prof. E. T. Whittaker: On the 
Theory of Mathleu Functions. 

Royal Institution of Great Britain, at 5.—General Meeting. 

Royal College of Surgeons or England, nt ft.—T- W. Y. Lawrence: 
Demonstrations of Surgical Specimens. 

Society of Engineers (at Geological Society), at ().—C. R. Enock : The 
Future of Engineering in the Light of Modern Economic Industrial and 
Political Conditions. 

Institution or Electrical Engineers (Mersey and North Wales (Liver¬ 
pool) Centre) (in University, Liverpool), at 7.—W. T. Towneml: Some 
Considerations of the Economics of Electric Power Pr<xl action. 

Hunterian Society of London, at 7.80. --Dr. H. Daarden, Dame Madge 
KendAll, Sir St. Clair Thomson, Miss Lena Ash well, and I. Back: Dis¬ 
cussion on The Doctor on the Stage. 

Royal Institute of British Arch it b*- re, at 8.00.—Presidential Address. 

Royal Geographical Society (at dioilan Hall), at 8.30. 

Royal Society of Medicine (Disease in Children Section), at 8.80.—Dis¬ 
cussion on Fibrosis of Lung. 

Society or Chemical Industry (London Section).— II. 9. Rowell: A New 
Carbonisation Test for Lubricating Oils. 


TUESDAY , November 0. 

Ro ya l Collkc i r. or Physicians or London, at 5.—Dr. G. F. Still: The History 
of Pttdlatrics to the End of the ] 0th Century (Fitzpatrick Lectures) (L). 

Royal Institution of Great Britain, at 6.10,— Prof. H. L. Oallendar: 
Co-aggregation wr »ma Continuity in the Change of State from Liquid to 
Vapour (Tyndall Lectures) (II.). 

Zoological Society of London, at ft.80.—Eleanor M. Brown : Exhibition 
of two Diatoms Natdnuk* mtbinliwx and Cyclotr.Ua kunlringiana,— R. J. 
Wllkinaon: Exhibition of Lnpidoptera to illustrate a hitherto un¬ 
recognised Principle of Ooioratton.—Mary L. Hett: The Comparative 
Anatomy of the Palatine TonsiL — J. R. Norman: The Soutli American 
Charactd Fishes of the Suhfhmily BerrasalmoninH*^ with a Revision of 
the Genus Semuolmtw Lac4p6de.—Old held Thomas: Dolacuur Explora¬ 
tion of French lndo-China. (Mammals. 111. Mammals collected 
during the Winter 1927-1928.—G, Arrow: A Revision of the African 
CoJeoptera belonging to the family Langurlidw,—8. Hirst: On some 
Australian Species or Trombldildee. 

MineRAlogical SocniTV (Anniversary Meeting), at 5.80. — F. A. 
Bannister: The so-called “TbermokaUte” and the Existence of Sodium 
Bicarbonate as a Mineral.—W. A. Wooster: The Piero-electric Effect of 
Diamond.—F, N. Ashcroft: Exhibit of Minerals Recently Collected In 
Switrerland. 

Institution or Civil Engineers, at 0.—Hir Brodle Haldane Henderson: 
Presidential Address. 

Illuminating Engineering Society (at Lighting Service Bureau, 16 
Savoy Street), at 0.80.—J. 8. Dow: Report on Progress during the 
Vacation.—0. 0. Paterson: The International Illumination Congress in 
the United States.—Reports on Progress in Gas and Electric Lighting. 

iNffFJfUTK or Metals (Birmingham Local Section) (at Engineers* Club, 
Birmingham), at 7.—F. W. Spencer; Drop Forging and Machine Forging. 

Royal Photographic Society or Great Britain (Pictorial Group), at 7. 
—Late T. H. GreenaU: Some Slides of Southern Italy. 

Institute op Metaia (North-East Coast Local Section) (at Armstrong 
O^legB^Newcastle-upon-TyneX at 7.30.—Prof, C. H. I)e»ch: Deforma- 

NorTh-Bastt Coast Institution op Engineers and Shipbuilders 
(Middlesbrough Branch) (at Cleveland Scientific and Technical Institu¬ 
tion, Middlesbrough), at 7.SQ.—W. G. Richards: Clialrman’s Address. 
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WEDNESDAY, November 7. 

Klbctrical Aheouiation for Women (at E.L.M.A. Lighting Service 
Bureau, 15 Savoy BtJrwt), at S.—E. E. Hoad Icy: The Electricity Supply 
Act, 1026. 

Royal Hih ikty of Medicine (HtHtory of Medicine Section), at A— Dr, P. 
Guuee: Pirate Surgeons," P. Flemming; The Medical Aspect of the 
M'kI larval Monastery. 

Geological Society of London, at fi.80.--Dr. L. P. Hpatli: The Recent 
Landslide In the Isle of Wight. — 8. 0. Clift untl Dr, A. E. Trueman r The 
Sequence of Non-Mari no Lunmllihranchs in the Coal Measures of 
Nottinghamshire and Derbyshire. 

In«titution of Electrical Enoinerrh (Wireless Section), at 6.—Comdr. 
.1. A. Hlee: Chairman's Address. 

Institution of Heating and Ventilating Knchnekre (at Caxton Hall), 
at 7.—G. A. Gottell: Healing and Domostic Installation**—the Insur¬ 
ance Point of View. 

Soijikty of Chemical Industry (Glasgow Section) (jointly with Instltu* 
tion of the Rubber Industry) (at Royal Philosophical Society, Glasgow), 
at 7.15. — W. II. Nnttall: Electrical Insulating Materials from a 
Chemical Standpoint. 

North-East Coast Institution of Knoinekrs and Shipbuilders 
(Graduate Section) (at Bolbec Hall, Newcastle-upon-Tyne), at 7.15.— 
k. Hinchliflc : Chairman's Address. 

Leicester Literary and Philosophical Society (Chemistry 8ectlon)j(at 
Museum, Leicester), at A—Dr. L. Hunter: The Role of the Halogens 
in Organic Chemistry (Presidential Address). 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at K.~ J. Grant: Improve*! Method for the 1 >etermina¬ 
tion of Small Quantities of Antimony in t)ie Form of Btlblne.— H. R. 
Ambler: Analysis of Small Samples of Grn.—E. lister Smith: Deter¬ 
mination of UuHaponitluhlu Matter in OiU and Fats.—P. Arup: CXun- 
pcwiLion of Irish Rutter.—I>r. H. B. Dunnlcliff: Volumetric Determina¬ 
tion of Mercury. 

Royal Society of Akt«, at 8.80.—Sir George Sutton, liart : Fifty Years 
of British Industry. 

Royal Society of Medicine (Surgery Section), at 8.30.—Sir Holburt 
Wnrlng: Surgical Education and Surgical Practice in the Future. 

Royal Microscopical Sooirty (Biological Section). 


THU RSI) A Y, November 8. 


Royal Society, at 4.30, —Prof. S. IV Schryver and K. J. Candlin: In¬ 
vestigations on the Cell Wall Substances of Plants, etc.—H. Dickinson : 
Experiments on the Physiology and Genetics of the Smut Fungi.— 
Isabella Gordon : Some Further Studies in the Development of the 
Skeleton in Kchinodmna. — Rutli Deanes]y: A Study of the Adrenal 
Cortex in the Mouse und Its Relation to the Gonads.—Prof. W, J, 
Dakin: (a) Anatomy and Phylogeny of Spondylus, with a Particular 
Reference to the. Laniellibranch Nervous System; (b) The Eyes of 
PecLm, Spondylus, AmnsMimu, and Allied Luiim 111 branch**, with a Short 
Discussion pn their Evolution.—Prof. C. E. Walker: Artefacts as a 
Guide to the Chemistry of the Cell.—Prof. F. F. Blackman and P. 
Pariia: Analytic Studies In Phtnt Respiration. 1.—P. Purija : Analytic 
Studios in Plant BesDlmtion. II. The Respiration of Apples In Nitrogen 
and its Relation to Respiration in Air.—Prof. F. F. Blackman : Analytic 
Studies in Plant Respiration Ill. Formulation of a Catalytic System 
for the Respiration of Apples and its Relation to Oxygen.—Prof. It. R, 
Gates and K M. L. Sheffield: Chromosome Link«ge In certain (Enothera 
Hybrids. 

London Mathematical Society (at Royal Astronomical Society), at 6.— 
Prof. G. H. Hardy: Prolegomena to a Cliapter on Inequalities 
(Presidential Address). 

Royal Society of Medicine (Balneology Section), at 5.—Dr. G. L. K. 
Pringle : Presidential Address, 

Royal College of Physicians ok London, at 5. -Dr. G. F. Still: The 
History of Padiatries to the End of the 16tli Century (FiU Patrick 
Lectures) (II.). 

Royal College of Sitrokonh of E noland, at 5.—O. H. Fagge: Axial 
Rotation, PurjMisefnl and Pathological (Bradshaw Lecture). 

Royal Institution of Great Britain, at 6.16.—Oapt. 0. Fltt-Rivers: 
The Clash of Culture (II.). Culture-Clash in a Maori Village. 

Child-Study Sixirty (at Royal Sanitary Institute), at P. C. Buck : 
Music and the Child-Mind. 


Institution of Civil Engineer** (Birmingham and District Association) 
(at Chamber of Commerce, Birmingham), at 6.—A. E. Sadler: Modern 
Methods of Sewage Disposal. 

Institution of Elncthhjal Engineers, at W. B. Woodhouse; Over¬ 
head Electric Lines (Ilhistratmi by a Cinematograph Film). 

Institution of Municipal and County Engineers (at Peptfonl Town 
Mail), at 6.—B. H. Knight; Granite Betts In and around liondon: 
Borne Factors Affecting thnir Wear : Description of Micro-Structure ol 
Granite Setts.—w. J. Pickering : Exhibition of Rock Cutting Methods. 

Inhtitution ok Structural Engineers, at 0,80.—Lleut.-Ool. J. Mitchell 
Moncrieff: Presidential Address. 

Royai pacmamAPHtc bocirrv of Great Britain (Colour Group-Informal 
Meeting), at7.-F. P. Baynes ; lecture. 

iNirriTunoN or Elei^rical Engineers (Dundee Sub-Centre)(at University 
College, Dundee), at 7.R0.-J. & Lilly : Notes on Installation and Main¬ 
tenance Risks. 


lN n T. T S K Tj W /® T ^ LH ^ n4 l on TxxjaI Section) (at Royal School of Mines 
at ,.80.-Prof. W. E. Dalby: Tim Plastic Contour. 

° °° lle 5 fl of Science), at 7.30.-T. Smith : (< 

On Systems of Plane Reflecting Surfaces “ (6) Reflecting Systems f* 
Image Inversion -Dr. L. a Martin and i. C. Richards ; The Relatk 
between Weld Illumination and the Optimum Visual Field for Observ 
Donal instrument*. 

(4t »?y«I Soctety of Arts), at 7.45.-Win 
Um-u d Ju« n ' Cnve ; Tk* Machinery Installation of 4 R 10 
wife (Neurology Section) (Clinical Meeting 
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FRIDAY, November ft. 

Faraday Sooirty (at Royal Institution), at 8.80.— Bir Oliver Lodge: Some 
Debatable Problems in Physics (Hplera Memorial Lecture). 

Royal Sooirty or Arts (Indian Meeting), at 4.80.—J. W. Madeley; Town 
Water Supply in India. 

Royal Astronomical Society, at 5, —Dr. W. M. Smart: On the Frequency 
Distribution of Restricted Proper Motions.—M. A. Ellison: Micro¬ 
metrical Measures of the Potadora Double Stars, made with the 10-in. 
Refractor of the Armagh Observatory.—K. Nakamura: Observation of 
Meteors from bkjGllerup'w Comet, 1027 k. — Prof. 8. Chapman: The 
Electrical Conductivity of btotlar Matter.—Dr. W. J. 8, Lockyer: A 
Wide Abeorption Band in soma ft-type Stars.—W. M. H. Greaves and 
H, W. Newton: Magnetio Storms and Solar Activity, 1874-1 ftS7.—Prof. 
E. A. Milne: (a) The Theoretical Contours of Absorption Lines In 
Stellar Atmospheres ; (b) Ionisation in Stellar Atmospheres ; Generalised 
Saha Formula;: Maximum Intensities and the Determination of the 
Coefficient of Opacity.—Prof. 8. Chapman : On the Radial Limitation of 
the Bun’s Magnetic Field. 

Institution ofKlxctriual Knu inkers (London Students* Section), at 6.15. 
—T. M. C, Lance and others : Discussion on Load Speakers. 

Institution or Mechanical Engineers (Informal Meeting), at 7. 

Junior Institution of Knginekrh, at T.80.—Annual General Meeting. 

Keighley Association or Engineers (at Temperance Institute, Keighley), 
at 7.3ft. —C. H. Carter : Precise length and Angular Measurement. 

Institute of Metals (Sheffield I*ocal flection) (in Applied Science Depart¬ 
ment, Sheffield University), at 7.30.—Prof. F. C- Thompson: Flow in 
Metal Shaping Processes. 

Oil and Colour Chemists' Association (Manchester Section) (at Milton 
Hall, Manchoater), at 7.30.— B. Campbell: Nitrocellulose Finishes. 

SATURDAY, November 10. 

Royal Institution of Great Britain, at3.—<fflev. T. E. R Phillips; Reoent 
Observations and Discoveries respecting the Planets (II.). 

Institution of Mechanical Engineers (Glasgow Branch) (at Glasgow). 
—Dr. A. McCance and J. Jefferson : Steel Castings. 

Physiological Society (at London Hospital Medical College), 


PUBLIC LICTURIB. 

FRIDAY, November 2. 

University College, at A.80.—Dr. J. 8. Owens: Smoko Pollution of the 
Air and Public Hoalth. (Further lectures on Nov. u and 14.) 

SATURDAY , Novembers. 

Horniman Museum (Forest Hill), at 8.30. —F. W. Edwanls : A Naturalist's 
Trip to the Southern Andos. 

TV US DA F, November 6. 

Westfield College, at 6,15.—Pivf, Charles Grant Robertson: The Map 
of Europe. (Succeeding Lecture on Nov. 20.) 

King's College, at 6.80.—Prof. A. Cock: Baron \Tm HUgel. 

WEDNESDA Y, November 7. 

Royal iNaTmrrK ok Public Health, at 4.—Dr. T. F. Cotton : Diseaaea of 
the Heart and Blood Vessels In relation to Industrial Occupations. 

King's College, at 5.3a—Dr. F. A. P. Aveiing : The Indebtedness of 
Industry to Pure Science : The Human Factor, 

School of Oriental Studihs, at 6,80.—Pmf. A. Meilleb; Lew orlglaes du 
vocabulaire europecn. (Succeeding iAKitures on Nov. 8 and ft.) 

UNivERarrv of Leeds, at 8.—Lieut-Comdr. R T. Gould : The Greatest of 
all Navigator*—Captain Cook. 

THU RSI)A Y, November 8. 

Bedford College for Women, atfl.16.—I»rof. J. G. Robertson: The Spirit 
of Travel in Kuropean Literature In the 17th and 18th Omturif*. 

University College, at 5.80.—W. N. Wpech: Roman Romaina in Northern 
Africa. 

FRIDA Y y November ft. 

University College, at 6.80.—W. L. Cook: The British CJoal Industry. 

SATURDAY , November 10. 

Horniman Mim»UM (Foroat Hili), at S.SO.-O'. K. S. Dallas: Swfaa Beenes 
and Flowers. 


November 8. 

Sociological Society, Leflay House, and Tours Association (u* 
London Day Training College). 

At 10.80 a. ii.—■ Reports on the Work done during the post Tear by 
Leplay House Sociological Society and Lepfay House Tours Association. 

At 1J.16 a.m.— Social Studies In Majorca.—Mian M. Maplesden: Geology 
and Flora in M^orca.—G. Morris: Some Note* on Swedish Lajnand. 

At 2.80.—C. C. Fogg: Some Reunite of the Croydon Survey. 

At 4*46. —A, Farquhamon, and Group Leaders from the Tours Students 
“Camp,” 1MB: Field Studies at St. Fetor. ^ I \ 

November lft-24. 

International Confer knob on Bituminous Coal (at Pittsburgh, F«r 
U.8.A.).—Among tlie subjects to be discussed areFixed,Nitrogen, Th<‘ 
Liquefaction of Coal, Low Temperature Distillation, High Temperature 
Distillation, Power from OosL Coal Tars, and Oils, Complete Gasifica¬ 
tion of Coal, Origin of Deal, CoM Washing, Pulverised dSu, CotolystH, 
and the general aspects of the Bituminous Coal Industry. 
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The Position of Scientific and Technical 
Officers in the Civil Service. 

N various occasions during the past few years 
claims have been made on behalf of profes¬ 
sionally qualified scientific and technical workers in 
the Home Civil Service for improved salaries and 
other conditions of employment. It has been 
pointed out that the qualifications normally de¬ 
manded by the State as a condition of appointment 
to junior scientific and technical posts imply that 
candidates for them must have had just as long a 
training and attained at least as high a level of 
intellectual attainment as candidates for junior 
administrative posts. It is asserted also that the 
burden of responsibility of Buch officers on behalf of 
the State is probably greater than that of their 
corresponding numbers on the administrative side 
of the service. On these grounds alone it is con¬ 
tended that their general conditions of service 
should be at least equal with those of the adminis¬ 
trative classes. Furthermore, it is denied that 
a high degree of specialisation and outstanding 
specialised knowledge of science necessarily unfits a 
man for the assumption of the highest adminis¬ 
trative office. If, therefore, the State wishes its 
service to possess the utmost attractiveness to men 
of outstanding scientific ability, it should either put 
an end to the existing disparity between the initial 
pay and prospects of its scientific and its adminis¬ 
trative officers in their respective spheres, or give 
more favourable consideration to the claims of its 
specialist officers for the highest posts in the 
administration. 

Most of these points were made by leading men 
of science in their evidence in 1913 and 1914 before 
the Royal Commission on the Civil Service, but the 
intervention of the War prevented due considera¬ 
tion being given to them at the time. After the 
War a new body was constituted, the Civil Service 
National Whitley Council, the general objects of 
which wore “ to secure the greatest measure of co¬ 
operation between the State in its capacity of 
employer, and the general body of Civil Servants in 
matters affecting the Civil Service, with a view to 
increased efficiency in the public service combined 
with the well-being of those employed; to provide 
machinery for dealing with grievances, and generally 
to bring together the experience and different points 
of view of representatives of the administrative, 
clerical, and manipulative Civil Service.” Appar¬ 
ently professional civil servants were included in 
these categories, for the Institution of Professional 
Civil Servants, all the members of which are 
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professionally qualified, the Society of Civil Servants, 
and the Civil Service Confederation, both of which 
embrace a number of professional men, were given 
representation of the staff side of the Council. 

At the second meeting of this National Council it 
was decided to consider the reorganisation of the 
Civil Service in the light of the recommendations of 
the Royal Commission. The clerical classes were 
first reviewed, and a report on the duties, method of 
recruitment, and scales of salary of the clerical, 
executive, and administrative grades was issued 
early in 1920. Immediately after this report was 
issued, the Chancellor of the Exchequer appointed a 
Committee consisting of the late Lord Asquith, 
Lord Oolwyn and Lord Maclay to consider “ the 
question of the remuneration which should attach 
to the principal posts in the Civil Service as ex¬ 
emplified by a Permanent Under Secretaryship of 
State. T ’ This Com m it tee reconun ended that the basic 
salaries of these officers, most of whom had boon 
in receipt of £2000 a year, should he raised to £3000 
a year. This recommendation was put into immedi¬ 
ate effect. Without suggesting that these classes 
were too generously dealt with, it is undoubtedly a 
fact that their salaries were considerably improved. 

Unfortunately, the National Council did not 
proceed at once to deal with the professional classes 
in the samer comprehensive way. These were left 
for the time being to a Treasury Committee, to be 
considered piecemeal, and then only in a few depart¬ 
ments. One or two departments were dealt with 
fairly generously. The British Museum staffs, for 
example, were given a salary scale of £250 to £800 
for tho entry grade, subject to an efficiency bar at 
£540. In striking contrast, this range of salary 
covered five different grades among the scientific 
staffs at the National Physical Laboratory, promo¬ 
tion from one grade to another depending on the 
occurrence of vacancies. Eventually the official 
side of the National Council consented to the 
appointment of three special sub-committees to 
deal with certain grades of professionally qualified 
persons. This was in 1922. By that time the 
post-War boom in trade had given place to trade de¬ 
pression, and financial stringency had produced the 
4 Goddes Committee ’ with its so-called economy pro¬ 
posals. In this atmosphere the staff side representa¬ 
tives on the three sub-committees had to conduct 
their negotiations with the representatives appointed 
by H.M. Treasury. To make matters worse, during 
these negotiations the Government appointed a Com-, 
mittee under tho chairmanship of Sir Alan Anderson 
“to inquire into the standard of remuneration 
and other conditions of employment of the various 
No. 3080, Vol. 122] 


dosses of State Servants employed in the Civil 
Service,” and this Committee expressed itself thus: 

" It has been represented to us on behalf of this 
[the professional] group, that the pay of Professional 
men in the Civil Service has not been increased as 
much as the pay of administrative grades, and that 
it will not in the future attract candidates of the 
right quality. . . . We do not share this view, nor 
do we agree that there is any direct relation between 
the pay of the Administrative Officer and the 
Professional men who advise him as occasion arises. 
We have already said what we think about the 
former ; the latter should, in our judgment, relate 
his pay and position with those of his professional 
brethren in the outside world. ... As the present 
scales of pay attract good candidates to-day we see 
no reason for an increase.” 

This pronouncement reflected the view of the 
Treasury, so that it is not surprising that the results 
of the negotiations on behalf of the scientific and 
technical staffs were disappointing in the extreme. 
Even the plea that junior scientific assistants should 
be given established posts on entry to the service 
and confirmed in them within a two years’ proba¬ 
tionary period was dismissed, although in the Re¬ 
organisation Report on the Clerical Classes the 
National Council had already stated : 

“We have found ourselves in entire agreement 
with the views expressed by the Royal Commission 
of the Civil Service regarding the evil effects of em¬ 
ploying temporary clerical staff on permanent work. 
Our intention is that all classes proposed by us 
should be employed on a permanent and pension¬ 
able footing.” 

Considering the nature of the duties of junior 
scientific officers, particularly their access to, and 
participation in, work of a highly confidential 
character, one might be justified in assuming t]|pt 
the principle laid down for clerical classes applied 
with far greater force to them. The fact remains 
that there are still large numbers of professionally 
qualified scientific officers employed in a temporary 
capacity in various Government departments, 
although the work upon which they are engaged is 
permanent in character. 

The sequel to this treatment of professional civil 
servants is illuminating. On Oct. 8 the Times 
published an article from its Civil Service Corre¬ 
spondent dealing with the failure of certain depart¬ 
ments to attract men with the necessary soientifio 
and technical qualifications to fill appointments in 
the Civil Service. Before the War, for example, an 
ample supply of candidates for assistant examiner- 
ships in the Patent Office was available. In 1910 
no fewer than 157 candidates presented themselves 
for nine appointments. To-day, conditions are 
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entirely changed. An examination has just been 
held for six appointments, but only thirteen candi¬ 
dates presented themselves, out of which number 
six were already in the Civil Service. It is also 
established that the superior attractions of outside 
employment open to men with scientific qualifica¬ 
tions is resulting in a loss to the service of men who 
started their careers in the Civil Service. The 
Patent Office has lost quite a number of men in this 
way; during the present year four members of the 
examining staff have resigned to take up industrial 
occupations. The peculiar knowledge required in 
the course of their official duties enhances the 
examiners’ usefulness for the purposes of certain 
industrial firms, and there is a danger here, as in 
the United States, that the Patent Office may 
become a training ground for men who look to 
industry for their ultimate careers. 

Such a result might have been foreseen. The 
growing complexity of industrial processes adds to 
the difficulty of establishing an indisputable right 
to a patent. It behoves industrialists, therefore, to 
employ the keenest intellects in this particular 
branch of their work, and it is an obvious economy 
to pay well for such service. Yet the basic scale of 
salary of Patent Office assistant examiners is the 
pre-War scale. The State has neither exercised any 
foresight in this matter nor has it paid any atten¬ 
tion, apparently, to the condition of affairs which 
arose out of similar circumstances in the United 
States. In a report submitted in 1920 to Congress 
dealing with the classification of government officials 
and the salaries and conditions of service attached 
to the various classes, emphasis was laid on the 
increasing difficulty experienced by the United 
States Government in connexion with tho recruit¬ 
ment and retention of professional civil servants. 
As an example it cited its Patent Office. “ As a 
result of the excessive turnover of staff it has almost 
ceased functioning/’ 

Other departments in our Civil Service are even 
worse off than the Patent Office. In spite of the 
improvement in the commencing salary of carto¬ 
graphers in the Hydrographio Department of the 
Admiralty, the greatest difficulty has arisen in in¬ 
ducing candidates to come forward. Even greater 
difficulty has been experienced in recruiting pro¬ 
perly qualified persons as assistant surveyors in 
the Admiralty and Air Ministry. In both these 
departments there are vacancies which cannot be 
filled although the required standard of professional 
competence has been lowered. The demand for 
well-trained intellects by industrial firms is a 
comparatively new phenomenon in Great Britain. 
No. 3080 , Vol. 122 ] 


It is rapidly becoming more marked. Already 
the State is finding that some of its keenest 
younger professional workers are transferring their 
abilities to big industrial combines, where, rightly 
or wrongly, they imagine they will be given 
greater scope. The question arises, Will the 
State fail to deal adequately with the problems 
arising out of the employment of its professional 
Civil Servants until, for this class, State service 
becomes a last refuge ? This is what happened in 
the United St ates when the big industrialists realised 
the importance of employing highly qualified pro¬ 
fessional men and women in their undertakings. 

We suggest that a general inquiry into the scope 
of duties, the scales of salary, and other conditions 
of employment of all professionally qualified Civil 
Servants is long overdue. We suggest further, that 
such an inquiry, including as it must consideration 
of the relations between professionally qualified and 
other Civil Servants, should be conducted by those 
who are entirely removed from any suspicion of bias. 
We certainly do not consider that the Civil Service 
National Whitley Council, as it is at present consti¬ 
tuted, is capable of undertaking this task. The 
need would best be met by the appointment of a 
Royal Commission to consider specifically the 
problems arising out of tho comparatively recent 
growth within the Civil Service of a large class of 
workers to which the traditional Civil Service 
system^has still to be attuned. 


Magic and Medicine. 

From Magic to Science : Essays on the Scientific 
Twilight . By Charles Singer. Pp. xix+253 + 
47 plates. (London : Ernest Berm, Ltd., 1928.) 
25s . net. 


D R. CHARLES SINGER is well known as one 
of the very few students in England who 
pursue the subject of the history of medicine in a 
critical and scientific spirit. He is well equipped 
for the work by his knowledge of the classical 
languages and Hebrew, as well as by his inquiring 
spirit. He is, too, greatly helped by his wife— 
Mrs, Dorothea Singer—who has recently published 
the first volume of a catalogue of Latin and 
vernacular alchemical manuscripts in Great Britain 
and Ireland, dating from before the sixteenth 
century. Nevertheless, we welcome Dr. Singer’s 
volume “ From Magic to Science ” with somewhat 
mingled feelings, of pleasure in the first place, 
because it is very interesting of regret, that he 
should have spent so much valuable time in re- 
editing and adding to a series of essays which 
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have been published in various readily accessible 
periodicals. There is still much to be done in 
tracing the decline in the observational sciences 
from the intellectual efficiency of classical antiquity 
to the recovery which began in the twelfth and 
thirteenth centuries. We grudge every moment 
that Dr. Singer spends in retracing his steps. 

The book contains eight essays on various 
subjects, and the title “ From Magic to Science ” 
applies strictly only to the fourth, entitled “ Early 
English Magic and Medicine.” Dr. Singer shows 
in this essay how Greek medicine in a debased form 
became known in Europe through Latin transla-^ 
tions before the Arabian revival, and so formed 
the groundwork of early English medicine. The 
knowledge thus transmitted was scanty enough, 
but was perhaps more accurate than that obtained 
a little later when the original Greek had passed 
through Arabic, which itself was translated into 
Latin, both versions being frequently made by 
persons who had an imperfect knowledge of 
Arabic and no knowledge of the subject with 
which they were dealing. It is not surprising, 
therefore, that many of the original Arabic words 
are still in use. The earlier stage is represented by 
the charms and spells which are written in corrupt 
Greek, but not in Greek characters. Dr. Singer 
shows that 'the loss of scientific knowledge was 
gradual, and reached its lowest depth about the 
end of the fourth century. After this there was 
a long period of ignorance until the revival began 
in England in the middle of the thirteenth oentury 
with the advent of Robert Grosseteste and the 
recovery of the works of Aristotle, even though 
the translations were so bad that Roger Bacon 
wished they were all burnt. 

The essay on the Lorica of Gildas of Britain is 
written primarily for scholars, as the subject is 
difficult and somewhat barren. A Lorica is a 
breastplate or hauberk, and the word was employed 
metaphorically in the sixth century to mean a 
prayer the recital of which protected from the 
devils who, in medieval imagination, were con¬ 
stantly thrusting against the breastplate of good 
deeds and Christian observance. The Lorica 
ascribed to St. Patrick expressly states that it is 
a hymn made for the protection of himself and 
his monks against the enemies that lay in 
ambush for the clerics. “ When any person shall 
recite it daily with pious meditation on God, 
demons shall not dare to face him, it shall be a 
protection to him against all poison and envy ; it 
shall be a guard to him against sudden death ; it 
shall be a Lorica for his soul after his decease.” 
No. 3080, Vol. 122] 


The interest of the Lorica of Gildas lies in the 
language in which it is written—a characteristic 
form of Latin known as ‘ Hisperic ’ or * Hibernian * 
which was used, Dr. Singer says, in, south-west 
Britain and Ireland in the sixth and seventh 
centuries. Anglo-Saxon copies of the Lorica were 
made, but the language was so unintelligible that 
glosses had to be freely supplied. 

There is an excellent chapter on herbals, in 
whioh Dr, Singer direote attention to the fact that 
palaeolithic man left few drawings of plants in 
comparison with the number of animals he depicted; 
the explanation offered being that the paintings 
were of a magical character to bring animals into 
the power of the hunter, whilst plants required no 
hunting. He also points out that the herbals 
originated in the south of Europe, for the pictures 
nearly always represent southern species. The 
Bury St. Edmunds Herbal, written about 1120, is 
an exception, for its author was a lover of the plants 
he saw around him. 

Dr. Singer’s views on the visions of Hildegard 
of Bingen are well known. The drawings illustrat¬ 
ing the Scivias, one of her great mystical works, 
were produced under her personal direction and 
are in colour. They show undoubtedly that she 
suffered from attacks of typical migraine with 
teichopsia. The condition is now well known; it 
is very painful, it incapacitates during the attacks, 
but has no effect on longevity. Hildegard herself 
was bom in 1098 and lived until 1179 or 1180. 

There is a final essay on the school of Salerno 
and its legends. 

The book is well illustrated throughout, and the 
coloured plates, often copied from manuscript 
herbals, are especially pleasing. The date of the 
birth of Dr. William Harvey is incorrectly given 
on page 65, but the mistake is not repeated on 
page 108 where it is correct. 


The Quantum Theory. 

Die neuere Entwicklung der Quantentheorie. Von 
Prof. Dr, A. Land<$. (Wissenschaftliohe Forsch- 
ungsberiohte, Naturwissenschaftliohe Reihe, 
Band 5.) Pp. xi +180. (Dresden und Leipzig : 
Theodor Steinkopff, 1926.) 12 gold marks. 

mHE rapid advances in recent years in the various 
J- fields of physios make it increasingly difficult 
for the physicist to keep abreast of the remarkable 
developments in his subject, and for other men of 
science to keep in touch with current physical ideas. 
A series of publications such as the “ Wissen- 
schaftliche Forschungsberichte ” thus serves a 
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valuable purpose in presenting in relatively short 
compass an authoritative statement of the present 
position in one or another branch of knowledge. 
By assuming the reader’s familiarity with the ele¬ 
ments of his subject, an author is enabled to give 
width and depth to his treatment, the result being 
a volume which is useful both to the advanced 
student and to the research worker. In the present 
case the editor of this series of monographs has been 
particularly fortunate in securing the services of a 
physicist who is noted alike for his eminence in the 
subject dealt with, and for his ability to write in a 
clear and attractive manner. The earlier edition 
of the book was familiar to most earnest students 
of the quantum theory, and the appearance of a 
second edition four years later gave the author the 
opportunity of thoroughly revising it, whereby 
prominence was given to the question of the nature 
of radiation. Moreover, a full list of the relevant 
references to the literature is included. 

In the first chapter the quantum theory of 
radiation is treated in paragraphs dealing with 
light-quanta, statistics of light-quanta, radiation 
by matter, the stationary quantum states, the 
correspondence principle, and virtual radiation. 
The spectroscopic aspects of the theory are pre¬ 
sented in the following two chapters on systems 
with one electron, and systems with several elec¬ 
trons, and adequate space is devoted to the con¬ 
sideration of multiplets, a topic to which the 
author himself has contributed extensively, and 
in a manner which is in large measure responsible 
for later theoretical developments, already fore¬ 
shadowed in the present volume. Succeeding 
chapters are concerned with the magneton, band 
spectra, and molecule formation, the quantum 
theory of aggregate states, including Einstein’s 
theory of gases, the mathematical methods of 
quantisation, and applications to the hydrogen atom. 

In his concluding paragraph Lande enters whole¬ 
heartedly into the spirit of the new quantum 
mechanics initiated by Heisenberg, Born, and 
Jordan whilst the book was in preparation. 
Classical mechanics required Newton’s calculus of 
fluxions ; the general theory of relativity required 
Riematm’s covariant tensor analysis ; and the 
quantum theory likewise calls for the application 
of spooial mathematical methods for its complete 
elucidation. Much has already been accomplished 
in this direction, and we shall look forward eagerly 
to the early appearance of the third edition of this 
delightful book, where we may confidently expect 
to find the new quantum theory expounded in the 
author's inimitable way. 
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The Water Supply of Towns. 

The Water Supply of Towns and the Construction of 
Waterworks : a Practical Treatise for the Use of 
Engineers and Students of Engineering. By W. K. 
Burton. Fourth edition, in 2 volumes, by J. E. 
Dumbleton. Vol. 1 : Collection and Purification 
Works. Pp. xvi+137+31 plates. 2 5s. net. 

Vol. 2 : Works for Distribution. Pp. xv -+■ 160 + 
10 plates. 2 5s. net. (London : Crosby Lock- 
wood and Son, 1928.) 

HE appearance of the fourth edition of a 
technical work is unmistakable evidence 
that it has met w'ith an appreciable degree of 
acceptance and that it has established itself in the 
estimation of professional circles. Mr. Burton’s 
treatise on the water supply of towns, recently re¬ 
issued in two new volumes under the editorship of 
Mr. Dumbleton, is thoroughly deserving of the 
reputation which it has gained, and clearly will 
continue to act in the future as a trustworthy 
preceptor for the student, as well as a serviceable 
reference book for the practitioner. 

The scope of the work is fairly wide, though it 
w T ill be admitted that in a number of respects it is 
far from exhaustive. Mr. Burton, who was at one 
time professor of engineering in the Imperial Uni¬ 
versity of Tokyo and held a government post in 
Japan, wrote, not unnaturally, with an eye to the 
special needs of the country in which he lived and 
practised. This is evident from the series of re¬ 
marks to be found here and there, usually in the 
form of footnotes, which are intended for the 
enlightenment and instruction of the Japanese 
student. The incidence of earthquakes, and the 
influence on the purity of supply of such special 
forms of culture as ricefields, are two notable ex¬ 
amples of factors which do not affect water supply 
practice in Great Britain, Prof. Milne’s short 
monograph on the special precautions to be adopted 
in earthquake countries, which forms the first of 
two appendices at the end of vol. 2, is full of much 
practical knowledge and competent advice. 

Mr. Dumbleton has rightly respected the auth¬ 
ority and experience of Mr. Burton, and while 
embodying the results of modern progress and re¬ 
search, has endeavoured to maintain unimpaired 
the general character of the original work. The 
alterations which have been made in the present 
edition mainly concern the purification of water, 
water softening, rapid filtration find pumping plant, 
\n regard to which advances of a striking character 
have been made in recent years. 

In a work which covers so many and varied 
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aspects (chemical, topographical, engineering, and 
statistical) of the subject of water supply, within 
the relatively modest compass of 297 pages, it is 
obvious that in places the treatment will inevitably 
be slight and general. The design of dams could 
in itself furnish matter for a good-sized book, such 
as Wegmaim’s well-known treatise, to which the 
author himself directs attention. In the chapter 
on the flow of water in pipes and channels, there 
is a reference to a formula of Eytelwein’s, but no 
cognisance is taken of several other equally auth¬ 
oritative formulas, all originating in the basic 
equation of Ohezy, notably Gangouillet and Kutier's ^ 
classic expansion, wdiich is in quite common use, 
and generally held to be one of the most exact. 
However, for the purposes of a general review of 
the subject, the treatment is reasonably adequate 
and the book does not profess to be encyclopaedic. 
The student will find fuller information as he widens 
his reading. 

Under the heading of quantity of water required 
per head of population, the author, while mention¬ 
ing the remarkable consumption (or should it be 
waste ?) recorded in certain American towns, states 
that 30 gallons j>er head per day is a very ample 
mean supply. Most engineers will agree, but there 
has been observed of late years an upward tendency 
which is worthy of note. Perhaps the increasing 
popularity of the motor-car has something to do 
with it, since cars are responsible for the use of a 
good deal of water for such purposes as washing 
down, and the number of vehicles now so treated is 
much greater than it was a generation ago. 

In discussing reinforced concrete, tho author 
states that the stress in the steel (presumably in 
pure tension) should be limited to 12,000 lb. per 
square inch. This is a somewhat low value, and in 
view of modem developments in the manufacture 
of steel, it may be exceeded by at least 25 per cent 
without incurring undue risk. The London County 
Council regulations permit a working stress of 
16,000 lb. per square inch. Curiously enough, 
the author does not specify any limiting com¬ 
pressive stress for concrete. 

It would be unfair, however, to allow such minor 
points to outweigh the general impression of ex¬ 
cellence in the work as a whole. The two volumes 
are well printed and the production is entirely 
creditable to the publishers. There is a large 
number of diagrams, all very clearly and excellently 
reproduced. A somewhat unusual feature is the 
inclusion at the end of each volume of numerous 
trade advertisements by firms specialising in appli¬ 
ances connected with water supply. We do not 
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know how far such a practice is to be understood 
to convey the approval and recommendation of 
the author concerned in respect of the advertiser’s 
announcements, but it suggests a question of some 
interest to readers. Brysson Cunningham. 


Insect Societies. 

The Social Insects : their Origin and Evolution . By 
Prof. William Morton Wheeler. (International 
Library of Psychology, Philosophy, and Scientific 
Method.) Pp. xviii 4-378 4-48 plates. (London : 
Kegan Paul and Oo., Ltd! ; New York : Har- 
court, Brace and Co., Inc., 1928.) 21<?. net. 

HIS book is a publication in English form of the 
course of twelve leotures delivered in 1925 by 
Prof. Wheeler at the University of Paris. The 
treatment here given of the evolution of the social 
insects—wasps, bees, ants, and termites—is as 
careful and thorough as would bo expected of so 
eminent an authority. 

It is obvious that in each of these various groups 
their peculiar structure and habits are closely inter¬ 
connected, and their evolution is fully dealt with 
by the author from both points of view. The 
termites he considers to have arisen from among the 
Protoblattoids, possibly as early as the Permian ; 
their evolution having been mainly conditioned by 
the diet of cellulose and the use of symbiotic pro¬ 
tozoa. The Aculeate Hymenoptora, deriving their 
origin from unknown Phytophaga through primitive 
Terebrants and Bethyloids, have similarly been 
influenced in their development by the character of 
the food and by the specialisation of the female sex. 
It is interesting, as Prof. Wheeler remarks, that 
" essentially the same type of social organisation 
and behaviour has been independently attained by 
at least a dozen different groups of insects/’ 

The author considers the possibility of comparing 
the societies of insects with those of man, and in the 
first place he notices the question as to whether 
societies composed of individuals are comparable 
with the individual organism considered as a colony 
of cells. He is willing to admit that such a com¬ 
parison is legitimate, and he holds further that 
insect societies constitute an intermediate stage 
t>etween the solitary metazoon and the societies of 
man. The evident distinction between a com¬ 
munity of free individuals where each member 
expects advantages in excess of his personal incon¬ 
veniences, and an association of cells reduced to the 
mere constituents of a whole the life of which is 
their sole object, does not of course escape his 
| attention. From some rather uncalled-for remarks 





NATURE 


723 


November 10, 1928] 


on civilised society, we gather that Prof. Wheeler 
would not be unfavourably disposed towards the 
adoption of certain ruthless methods of social 
adjustment employed by the lower animals. 

Dealing with the reproductive activity of insect 
colonies, the author remarks that the Aculeate 
societies are frankly female, the male being reduced 
to a merely temporary fecundative agency. The 
development of castes and polymorphism has 
followed as a direct consequence of the extreme 
preponderance of the reproductive function. In 
regard to the formation of castes, such terms as 
degeneration are misapplied ; the peculiar traits 
exhibited by the queens, workers, soldiers, etc., are 
more appropriately recognised as special) sat ions. 
It is nevertheless true that the social habit does to 
some extent lead to regressive behaviour. Thus 
the worker honey-bee dies in a few hours if isolated 
from the colony, and the same dependence on its 
fellows, though to a less degree, has been observed 
in the worker ant. In theory, communal life should 
lead to a degeneration of its constituents if this 
should further the interests of the society as a 
whole ; but it may be doubted whether the author’s 
comparison of Achilles or Hector with Foch and 
Pershing, not exactly to the advantage of the latter, 
will bear critical investigation. Jt is also question¬ 
able whether his anticipation of the eventual dis¬ 
appearance of all solitary organisms, not domestic¬ 
ated by man, before the assaults of their socially 
organised enemies, is likely to bo justified by the 
event. But whatever value may be attached to the 
author’s speculations, there can be no question of 
the interest and importance of his book as a whole, 
or of the excellence of the illustrations with which it 
is plentifully furnished. F, A. D. 

Our Bookshelf. 

The Theory and Practice of Radiology : with a 
. Synopsis of Radiography and Radiotherapy. A 
treatise in 4 volumes. By Bernard J. Leggett. 
Vol. 1 : Electrical Theory Applied to Radiology. 

a T ' xii+238+21 plates. 18$. net. Vol. 2; 

Physics and Measurement of X-Radiation . 
Pp. xi + 308 + 56 plates. 25$. net. Vol. 3 : 
X-Ray Apparatus and Technology. Pp. xi + 
559+144 plates. 42$. net. (London: Chap¬ 
man and Hall, Ltd., 1928.) 

The author has set himself a big task and, so far 
as may be judged from the three volumes which 
have been published, he has succeeded in doing it 
extremely well. Volume 1 is a book of 238 pages 
devoted to electrical theory applied to radiology, 
the various chapters including tne dielectric, electric 
and magnetic circuits, varying currents, electro¬ 
magnetic machinery, and the electron theory. 
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Volume 2 consists of 308 pages devoted to the 
physics and measurement of X-radiation. Here 
are found chapters on the origin of X-rays, X-ray 
spectroscopy, the properties of X-rays, the measure¬ 
ment of quality and intensity of X-rays, and one 
on protective methods in the use of the rayst 
Volume 3 consists of 550 pages dealing with 
X-ray apparatus and technology. The scope of 
this volume may be inferred from the following 
.chapter contents : the production of high vacua, 
the technique of X-ray tubes, the methods used 
for generating high potential electrical energy; 
the remainder of the volume, apart from ap¬ 
pendices, being devoted to a description of screening 
stands and couches, accessory diagnostic apparatus, 
and the general lay-out of radiological departments. 

From the foregoing it will be seen that the 
author has aimed at providing radiologists with a 
combination of theory and technical information. 
He is evidently familiar with the subjects on which 
he writes. He interprets the word radiology as 
the study of X-rays to the exclusion of other 
forms of radiation, such as ultra-violet, beta, and 
gamma radiation used by radiologists, for only 
very brief mention of these is made. There appear 
to be singularly few mistakes in the text; p is, 
however, found above instead of below the lino in 
Coulomb’s expression. 

Hitherto English readers have, we believo, not 
enjoyed anything like such a comprehensive work, 
and although no expression of opinion on the work 
as a whole is possible until the completion of 
Vol. 4, there is no doubt that, as it stands, it will 
be of the greatest service to radiologists. The 
publishers have done their part of the work well ; 
the letterpress is excellent and the diagrams, in¬ 
cluding many half-tone reproductions, are well 
reproduced. S. Russ. 

A Guide to the Constellations. By Prof. Samuel G. 
Barton and Prof. Wm. H. Barton, Jr. (McGraw- 
Hill Astronomical Series.) Pp. x + 74. (New 
York : McGraw-Hill Book Co., Inc. ; London : 
McGraw-Hill Publishing Co., Ltd., 1928.) 
12$. M. net. 

This atlas is compiled for the benefit of those who, 
with Carlyle, require someone to “ teach me the 
constellations, and make me at home in tho starry 
heavens.” It is quite elementary, being devoted 
exclusively to naked-eye observational astronomy, 
and achieves its simple purpose more successfully 
than could be done in a popular text-book or more 
detailed atlas such as Norton’s. 

Tho principal oharts are twelve in number, repre¬ 
senting the sky as seen in latitude 40° at 9 P.M. 
during each month of the year. An unusual feature 
of these charts is the allowance for effects of atmo¬ 
spheric absorption on the magnitudes of stars at 
different altitudes, thus giving a more accurate 
representation of actual conditions. Only stars of 
magnitude 4*5 or brighter (after correcting for 
altitude) are entered. Some additional charts are 
also given, showing circles of right ascension and 
declination and constellation boundaries. 

The letterpress is devoted mainly to explanation 
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of the charts and to such relevant astronomical 
information as should interest those wishing to use 
them intelligently. The information is concise and 
mainly accurate, though a slip appears to have been 
made in the paragraph concerning the apparent 
magnitudes of planets (p. 16), where Saturn is said 
to be alw ays fainter than some of the bright stars, 
and Aldebaran is “ever brighter than Saturn.” 
Useful descriptive notes are given of the constella¬ 
tions and of naked-eye objects visible therein. 
The usual table is also supplied whereby the most 
suitable chart may be chosen for any hour of 
the night. 

Beginners wishing to familiarise themselves with 
the constellations should find this book useful,^ 
though expensive, and are given suggestions for* 
further reading in a short bibliography. 

An Introduction to Oceanography: with Special 
Reference to Geography and Geophysics. By Prof. 
James Johnstone. Second edition, completely 
revised. Pp. xi+368. (Liverpool: University 
IVess of Liverpool, Ltd. ; London : Hodder and 
Stoughton, Ltd., 1928.) 15 a. net. 

In this new' edition the author has incorporated the 
outlines of many of the modem advances, parti¬ 
cularly in geology and geophysics. The early 
chapters deal with the character and origin of the 
oceans, the depth and nature of the sea-bottom. 
The origin of the earth is first considered. This is 
done clearly and in an interesting way. The chapter 
on the chemistry of sea-water is disappointing. The 
account of phosphate and nitrate changes in the sea 
is very meagre. There are some rather unguarded 
statements. Hydrogen ion concentration is not 
determined by conductivity (p. 160) ; and the 
account of buffer action on the same page is in¬ 
correct. The warnings against taking routine 
observations of pH (pp. 161 and 200) are strange ; 
much invaluable information is gained from them, 
both oceanographical and biological. On p. 314 
g is not a force. 

The importance assigned to de-nitrifying bacteria 
seems rather exaggerated in view of the work of 
Gran. Certainly they can scarcely be effective 
agents in carbonate precipitation (p. 85) : photo¬ 
synthesis is the most potent factor here. The last 
chapter of the book gives a good history of the 
geological changes the ocean has undergone. There 
are a few misprints : “ Rhubidium ” for rubidium 
(p. 131); “ more ” for “ less ” (p. 156, line 25); 
1/10 7 for 1/10 7 on p. 160; Fig. 33 b for Fig. 33a, 
paragraph 2, p. 187 ; 1*0025 for 1*025 (pp. 193 
and 317). 

There is a short guide t<? the literature, and a 
good index. 

Die Geschickte unserer Pflanzennakrung von den 
Urzeiten bis zur Gegenwart. Von Prof. Dr. A. 
Maurizio. Pp, xx+480. (Berlin: Paul Parev, 
1927.) 32 gold marks. 

This is a painstaking, erudite, and apparently 
exhaustive survey of the history of plant foods, 
their collection, harvest, and conversion from pre- 
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historic times (as deciphered in the palesonto- 
logioal records) to the present day. The author 
makes the astonishing statement that in historical 
times, however muoh man may have improved 
l&nts serving as food, no plant fit for that purpose 
as been brought into general use that was not 
already known to prehistoric peoples. 

The history is laboriously traced from a period 
prior to cultivation, when prehistoric man searched 
for and gathered the yield of wild plants, and an 
appendix lists more than 760 such plants exclusive 
of fungi. Later followed agriculture, from its 
simplest form to our present methods—from the 
simple pointed stick through the hoe to the plough. 
Chap. J1 of Part I. is of particular interest, for it 
deals with food-plant remains found in geological 
strata referred to the later stone and bronze ages 
— i.e. from 2000 to 800 B.c.—among which are 
recognisable the seeds of wild grasses that have 
remained unaltered, except under cultivation, to 
the present day. The earliest men must, of course, 
have eaten the food raw as collocted, but later 
came the preparation of victuals by boiling, 
roasting, baking, and fermentation. It is pointed 
out that, though cultivation now has super¬ 
seded collection almost entirely, yet the latter 
still goes on among aborigines and elsewhere 
in times of stress and also in specific instances 
nearly everywhere, as in the collection of edible 
fungi. 

Contemporary Developments in Chemistry: Lec¬ 
ture# delivered at Columbia University in the 
Special Course in Chemistry given in the Summer 
Session of 1926 on the occasion of the Opening 
of the Chandler Chemical Laboratories . Pp. 
vi + 30 + 13 4- 26 + 20 + 20 + 16 + 28 + 20+ 17 + 
21 + 8 + 14 + 16 + 12 + 24 + 20 + 14 + 15 + 10 + 
19+29 + 17+22 + 17 + 16. (New York: Col¬ 
umbia University Press ; London : Oxford Uni¬ 
versity Press, 1927.) 55s. net. 

This collection of lectures provides summaries of 
fairly recent progress in various branches of ohem- 
istry and is of a moderately advanced standard. 
It should therefore be of special service to those 
whose attention is of necessity confined to some 
particular field, but who wish to keep in touch with 
other branches of their subject. 

The scope of the twenty-five sections is indicated 
by the following : Chemical reactivity, by J. F. 
Norris ; crystal structure in its relation to chemical 
problems, by R. G. Wyckoff; immunology as a 
branch of chemistry, by H. Gideon Wells ; radicals 
as chemical individuals, by C. A. Kraus ; contact 
catalysis, by W. D. Bancroft; theory of velocity of 
ionic reactions, by J. N. Bronsted; reactions in 
liquid ammonia, by E. C. Franklin. It is scarcely 
necessary to point out that many of the sections are 
now somewhat out-of-date : this applies especi¬ 
ally to that on the carbohydrates and to that 
on water-soluble vitamins. Most of the sections 
conclude with a useful list of references to original 
sources. It would be more convenient if the 
page numbering were continuous throughout the 
book. 
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Letters to the Editor. 

[The Editor does not hold, himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond, with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

Fluorescence of Mercury Vapour under Low 
Excitation. 

In a letter published in Nature of Aug. 18 under 
the above title, I described the excitation of mercury 
fluorescence using wave-lengths much longer than the 
resonance line \2537, and even as long as A3125. 
This fluorescence shows the well-known visual green 
with continuous spectrum. I have since found by 
photography that, at any rate when the vapour is 
dense, the spectrum shows, besides the visual maxi¬ 
mum, the well-known broad maximum at about A 3300 
in the ultra - violet. In this experiment excitation 
was by the iron arc, filtered by a bromine cell combined 
with vita glass, and the effective exciting wave-length 
is somewhere about A 3000. 

It is important to determine whether the fluorescence 
thus excited by wave-lengths longer than the reson¬ 
ance line is of long duration - whether, in fact, it can 
he distilled away from the place of origin, as in 
Phillips's- exjjeriment with excitation by the core of 
the resonance line, 1 find, in fact, that such is the 
cose. So far 1 have succeeded in carrying out this 
experiment with exciting wave-lengths up to about 
X2650, but have not been able to get the effect with 
much longer waves owing to experimental difficulties. 
It is hoped to overcome these and to carry tho matter 
further. In the meantime it seems fairly clear that, 
contrary to views that have often been held, the long 
duration does not depend on anything that happens 
only in the immediate neighbourhood of the resonance 
level of the mercury atom. 

Rayleigh. 

Tcrling Place, Chelmsford, 

Oct. 29. 


Higher Hydrocarbons from Methane. 

The importance of the formation of condensation 
products by thermal decomposition of methane is of 
interest to chemists and petroleum technologists alike, 
the latter being confronted with the problem of the 
better utilisation of 1 dry 1 natural gas. The pyrolysis 
of ethane, propane, and the higher paraffins to form 
aromatic hydrocarbons is a well-established fact, while 
methane has not been found to show similar tendencies 
to any appreciable extent. 

Several recent patents claim very high conversion 
yields of methane into ethylene, etc., but are still 
without published experimental verification. Fischer 
{ Brmn . Chem 0, 309; 1928) has shown that under 
conditions of high gas speeds, and hence short heating 
periods, with temperatures above 1000° C., the use 
of active catalytic material being avoided, methane 
can be made to fall into line with its homologues in 
yielding higher hydrocarobns, although the yield is 
very poor. 

The formation of small amounts of acetylene has 
been recorded by Bone and Coward (J.C.S., 93, 1197 ; 
1908), and also by Fischer (loc. cit.), and it is of interest 
to know; to what extent this gas occurs in the gaseous 
products of reaction. 

As the result of work which has been oarried out in 
this laboratory during tho past year, we are in a 
position to confirm Fischer's reoent claims, having 
used a purified methane gas throughout. This we 
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have found to yield, on subjection to passage through 
a silica tube at 1100 a C. (heating duration of 12 
seconds), approximately 10 per cent of liquid and solid 
hydrocarbons (free from carbon black) calculated on 
the original methane, while, in other experiments, 
tho gaseous products of the reaction contained 0*9 per 
cent of acetylene as well as olefines. Analysis of the 
acetylene, regenerated from its metallic derivatives, in - 
cheated that there was not an appreciable quantity of 
its higher homologues present (n in C„H an _ a =2*03). 

It would appear impossible to decide at the moment 
the mechanism of this reaction. The condensation 
of molecule fragments ‘CH, 5 ‘ CH a ,' and * CH a ,’ 
formed by loss of hydrogen, has been suggested by 
Bone and Coward and also by Fischer, arid this theory 
is probably the correct one. 

in a private communication from Prof. Aarts to 
one of us, a statement was made to the effect that a 
highly active form of carbon, prepared under special 
conditions, can combine with hydrogen to form liquid 
hydrocarbons at ordinary pressure. This lias since 
become the subject of English Patent No. 278,745. 

It would be interesting to know whether the carbon 
formed in this decomposition process, which we have 
always found in this reaction in increasing quantity, 
and probably of less activity, with decreasing gas rate, 
possesses, even temporarily in the nascent state, any 
such activity sufficient to form higher gaseous hydro¬ 
carbons. 

This work fills a distinct gap in the recorded be¬ 
haviour of pure methane on thermal decomposition, 
and opens up new fields for investigation. 

II. M. Stanley. 

A. W. Nash. 

Department of Oil Engineering and Refining, 
University of Birmingham, 

‘Oct. 30. 


Long Wave Radio Reception and Atmospheric 
Ozone. 

I think that it is desirable that I should add a note 
of warning to Mr. Sreenivasan’s letter under the above 
title in Nature of Oct. 27. as thore are two or three 
points about the ozone values that would probably 
not bo familiar to Mr. Sreanivasan, which make it 
doubtful whether the relation that he brings out is a 
real one. 

First, the steady decrease in the ozone values during 
the period that he used is due to the regular annual 
variation of ozone which wo have found every year 
in regions outside the tropics. It is always dangerous 
to assume a direct connexion between two quantities 
where the variations of at least ono of them are 
chiefly due to an annual periodicity, and particularly 
where the two values show only a steady increase or 
decrease during the period under review. 

Secondly, while our observations have not yet 
begun in India, the results that we have for other 
places of low latitude indicate that the annual varia¬ 
tion of ozone in those latitudes is very small and the 
values are very constant all through the year (the 
monsoon conditions in India may make the ozone 
variations somewhat abnormal there). 

Finally, we have no evidence of any world-wide 
variations of the amount of ozone, and it appears that 
the values depend chiefly on the time of year and on 
the atmospheric conditions in the immediate vicinity. 
1 should not, therefore, expect that there would be 
any appreciable connexion between the ozone values 
found in Europe and those found in India. For these 
reasons it is very desirable to have more confirmation 
before accepting the connexion between radio signals in 
India arid the ozone values in Europe as a certainty. 
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It may well bo that there is some connexion between 
ozone and radio reception where both are in the 
same locality - possibly similar to that between mag¬ 
netic storms and radio reception—but at present we 
have not been able to obtain suitable radio data over 
a sufficiently long period to test this point. 

G. M. B. Dobson. 

Robin wood, 

Boar's Hill, Oxford. 


Diffraction of Cathode Rays by Calcite. 

A monochromatic 1 beam of cathode rays was 
directed against a cleavage face of calcite at a grazing 
incidence, and the diffraction pattern was obtained on 
the photographic plate placed behind the crystal 
normal to the incident beam. The energy of cathode 
rays, which were generated in a gas tube worked, 
by an induction coil, was about 50 kilt) electron-volts, 
the wave-length of the corresponding material waves 
being about 0 055 A. in the photograph reproduced 
(Fig. 1) is shown one of the patterns, which was 
obtained when the incident beam was perpendicular 
to 1110] axis of the crystal and made an angle of 6° 
with the cleavage face. The photographic plate was 
placed 0-4 cm. away from the crystal. As will he seen, 
the pat tern consists of a number of bandB of different 
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widths (for example, fill] in the figure), and also 
many black and white lines (e,g. [lt$0] in the figure), 
‘ black * and ‘ white ’ being referred to the negative. 
It resembles the pattern which is produced when the 
cathode rays are transmitted through a mica sheet 
of certain thickness (S. Kikuchi, Proc. hnp, Acad, 
Japan , 4, 271, 275, 354 ; 1928). Usually a black line 
makes a pair with a white line parallel to it. When the 
distance between the lines becomes small, the pair 
looks like a band. In fact, one edge of a band is 
bounded by a black line and the other edge by a white. 
There is no doubt that the band is nothing but a pair 
of lines separated by a short distance. Moreover, some 
of the bands show satellites which may be regarded as 
other pairs of black and white lines parallel to the 
main bands (for example, [l3l] in the figure, though 
difficult to recognise in the reproduction). 

As for the mode of formation of the pattern, a 
similar intorprotation may apply as that already 
given for the pattern of the fourth type (loc. cit.); 
namely, if electrons could penetrate into the crystal, 
undergoing a multiple scattering without an appreci¬ 
able loss of energy, then the electrons scattered by the 
crystal atoms will form divergent rays emerging from 
a point source in the crystal itself. These are regularly 
reflected by the net planes in the crystal according to 
the Bragg condition, and the cones of reflected rays 
thus formed intersecting with the photographic plate 
should give rise to the black linos, while at the same 
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time white or absorption lines will be produoed by 
the loss of the rays that are reflected. This happens 
when the intensities of the rays reflected from the two 
sides of the plane are not equal. Since the probability 
of scattering through large angles is smaller than that 
through small angles, white lines should appear nearer 
to the central spot than the corresponding black line. 
This is actually proved to be the case. When the net 
plane is just parallel to the incident beam, it may be 
expected that the lines should disappear owing to the 
compensating effect due to the reflection from both 
sides of fcho plane. Even in this oasc, however, there 
appeal^ still a sort of band, of which both the edges 
have the same structure. 

Corresponding to each pair of black and white lines 
or each band, we can find the net plane in the crystal 
that produces it. The intersection of the plane with 
the photographic plate falls midway between the 
black and white lines of a pair. The intersections are 
shown in the figure by the lines prolonged outside of 
the picture, and the indices of the planes are given in 
square brackets. Tho distance between the black 
and white lines calculated on the above assumption 
from the wave-length used and the spacing of the 
corresponding net planes is in good accord with that 
observed. The satellites of the band can also be ex¬ 
plained as due to the reflection of higher orders. 
Relative intensities of such lines duo to different orders 
show a close similarity with those of X-ray reflection 
of tho corresponding orders. This seems to show an 
important fact, that the structure factor for X-ray 
reflection has a similar influence on cathode ray 
reflection. 

Tho above method would be more useful than the 
transmission method on account of its possibility of 
extensive application on many crystals. Besides 
calcite, cleavage faces of mica, topaz, and zinc blende 
and a natural face of quartz were tried, and it was 
found that they also give similar patterns. In some 
cases, besides these lines above described, spots 
similar to Laue’s were observed on the plates. When 
the photographic plates were placed on the lateral 
side of the incident beam, some lines were also 
observed which must have been produced by the 
electrons deflected through an angle greater than 90°. 
When the initial energy of the electrons is less than 
about 15 kilo electron-volts the patterns were no longer 
obtainable. Shoji Nishikawa. 

Skishi Kixuohi. 

Institute of Physical and Chemical Research, 
Tokyo, Sept. 17. 


Changes in the Form of Mammalian Red Cells 
due to the Presence of a Coverglass. 

In 1924, Gough described a remarkable change in 
the form of mammalian red cells which can be observed 
in suspensions of these cells in isotonic saline (Gough, 
A., Jbiochemical Journal , 18, 202; 1924). The 

normally disooidal cells become perfect spheres, the 
volume of which can be shown to bo the same as that 
of the discoidaj forms. It has hitherto been believed 
that it is the immersion of the cells in saline which 
produces this change of form. This, however, is 
not the case, as the following experiments show. 

(1) A suspension of washed human red cells in 
isotonic saline (0*85 per cent sodium chloride) is 
prepared. If the oella are examined in a drop without 
being covered with a coverglass, they show the typical 
discoidal form with biconcavities. Often a little 
crenation is present. If the same drop is covered 
with a No. 0 coverglass in such a way that only a thin 
layer of fluid is left between the coverglass and the 





November 10, 1928] 


NATURE 


727 


slid©, the cells become perfectly spherical. The dis¬ 
tance between the slide and the coverglass is about 
10 m i the diameter of the spherical cells is about 5 Mi 
and so the cells move about freely between the gloss 
surfaces. If the coverglass is removed and the fluid 
beneath it examined in a moist chamber, it will be 
observed that the oells slowly reassume the discoidal 
form. First they show fine crenations, but remain 
roughly spherical ; afterwards they suddenly become 
discoidal, the disc usually showing some irregularity 
of contour. The re assumption of the discoidal form 
does not occur with the same constancy as does the 
assumption of the spherical form, and usually takes 
several minutes. The change from the discoidal to 
the spherical form is almost instantaneous. 

(2) That the change of form is largely dependent 
on the distanco between the coverglass and the slide 
can be shown in the following way. A No. 0 cover- 
glass, 24 mm. x 50 mm., is supported on a slide to 
one end of which is cemented a small glass strip about 
1 rruri. thick. A wedge-shaped chamber is thus 
formed, which can be filled with the cell suspension. 
Examination of the end of the chamber at which the 
slide and coverglass are widely separated shows that 
the cells are discoidal, while at the narrow end of the 
wedge, where the distance between the glass surfaces 
is small, they are perfect spheres. At an inter¬ 
mediate position they are extremely erenated, the 
crenated form being apparently intermediate between 
the discoidal and the spherical form. After Home 
time crcnation may appear even in the deep end of 
the chamber, and a few spherical forms may be 
seen. 

(3) The pressure of the coverglass plays no im¬ 
portant part in the production of the phenomenon, 
as may be shown by turning the stage of the micro¬ 
scope at right angles to the table, 

(4) If a drop of a suspension of red cells is placed 
at the edge of a coverglass, the colls in the drop will 
be seen to be discoidal. As the cells are carried under 
the coverglass by the flow of the fluid, they becomo 
spherical. After some time, sufficient fluid may 
pass under the coverglass to raise it considerably 
from the slide (under which conditions the coverglass 
will slip off the slide if the latter is tilted vertically) ; 
the oellH passing between the glass surfaces are now 
discoidal. 

These and other similar experiments indicate that 
the assumption of the spherical form of the coll is 
dependent on its being in close proximity to two 
closely opposed glass surfaces. The nature of the 
surfaces may vary ; for example, both slide and 
coverglass may be paraffined. It is impossible to 
avoid the conclusion that a foroe, capable of bringing 
about a distortion of the cell, exists between the 
surfaces, and it is possible that this force is related 
to the molecular fields which exist between two closely 
applied plates separated by a fluid. Further experi¬ 
ments will show whether or not this explanation is 
adequate. If it proves to b© so, or, indeed, if any 
such foroe is shown to exist in general between two 
opposed glass surfaoe©, the fact is worthy of the 
attention of cytologists and of others working with 
similar preparations. 

It should be mentioned that the change of form is 
not shown by red colls suspended in serum, plasma, 
haemoglobin solution, or solutions of many other 
surfaoe active substances. It occurs, however, in 
isotonic citrate, in Locke’s solution, and in other 
balanced saline solutions, and in the case of all mam¬ 
malian red oells which have been examined. 

Eric Ponder. 

The University, New York, 

and the New York Zoologioal Society. 
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Series Limits. 


In a recent letter to Nature (April 21, 1928, p. 619), 
I gave evidence that there exist cases of spectral 
series which undoubtedly depart from the predictions 
of Hund’s theory of the limits of component series. 
Hund’s predictions have been used exterish ely by 
many workers in the field of atomic spectra, and have 
led them frequently into error in dealing with spectra 
with inverted terms. The question is one of funda¬ 
mental importance in the dynamics of the atom. 

In my previous letter I stated that I had been able 
to find no flaw in Hund’s argument which coukl lead 
to any change of the predictions. Recently, however, 
working from the known cases of the failure of the 
theory, 1 have been able to detect a step which renders 
his whole argument invalid. 

Tho error lies in a failuro to realise that a strong 
magnetic field, in the usual sense, may still bo a weak 
field from other points of view. Actually, the ordinary 
strong field produces the Paschen-Back effect of each 
multiple term, but leaves terms of different L and S 
still separate, that is, the (L S) coupling is broken 
down, and the J'h disappear, hut the (Z A / 2 ) and (s x *„) 
couplings remain intact. Hand compares the atom 
in such a field with the limit term plus electron in a 
field so large that all the vectors are quantised 
independently along tho field, that is, even the (f x l 2 ) 
and (s A * a ) couplings are broken down. Obviously, the 
two magnetic fields are of different orders of magni¬ 
tude. 

Consider a particular example, the 8 P l P built on a 
2 P by the addition of an ^-electron. In the ordinary 
Paschen-Back field, the *P t is characterised by tho 
pairs of magnetic quantum numbers m t m t ( l, 0; 
0, 0 ; - 1, 0). whereas in the larger field the corre¬ 
sponding pairs are (0, 1 ; - 1, 1 ; -1,0), regardless 

of whether the system is an inverted one or not. If 
the 2 P limit is regular, ( a Pj lower) those characteristic 
nil m. pairs of J P, can only be built from the 2 Pj part 
of the limit ; and, if tho a P is inverted, they can only 
be built from the 2 P The latter caso will serve to 
illustrate. 


m f rn t 
0 

- 1 


A'-electron. 

nil 

0 


Resultant. 


m L m s 
0 1 
0 0 
- 1 1 

- 1 0 


*p 0 

'Pi 
1 Pi 


This loads to agreement with the empirical data for 
inverted terms. 

In dealing with such cases of the midition of an 
^-electron to a limit term, the usual rule must be used ; 
that, as the magnetic field increases, sub-levels of the 
same m must not cross. This rule is sufficient to give 
correct results for both regular and inverted terms in 
all the known cases of an a -electron, including *P 1 P 
on a P ; *D'D on *D ; WD on a />; and on 
But when one applies the rule to the more complicated 
cases where the series electron is a p or d electron, it is 
found that the various levels of any actual case may 
or may not give a co-ordination between the separate 
ion levels and the series levels. That means that the 
non-crossing rule cannot be rigidly adhered to. In 
other words, we do not know how to find the ‘ super 1 
Paschen-Back effect for the whole set of terms belong¬ 
ing to such an election configuration. Since tho order 
in which the increasing magnetic field breaks down 
the various vector couplings determines the final 
result, it will probably be impossible to find any 
.general rule to cover all cases. 

It is a matter of coincidence that Hund’s theory 
gives the correct result for the simplest non-inverted 
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cases. It is not to be expected that his predictions 
will agree with fact in any cose involving a p or d series 
electron either for regular or inverted terms. 

A. U. ShENSTONE. 

Palmer Physical Laboratory, 

Princeton University, 

Princeton, New Jersey. 

The Invention of the Hot Blast In Iron-Smelting. 

Prof. Bonk’s claim for Neilson of the invention 
of the hot blast cannot be allowed to pass unchal¬ 
lenged, for the regenerative principle of heating and 
cooling fluids had been patented by the Rev. Robert 
Stirling in 1810. After stating how he proposed to 
apply this principle in general terms, the inventor 
proceeds to describe his first modification, which was 
to be applied “to diminishing the consumption of, 
fuel in glasshouse and other furnaces wherever a 
high degree of heat is required.” Stirling’s Scottish 
specification figured as an anticipation in the Neilson 
trials, but Stirling refused to appear as a witness 
against Neilson. The English specification was first 
printed in the Engineer for Dec. 14, 1017. I shall be 
pleased to send a copy of the reprint of this article to 
any person who applies to me. 

E. Wyndham Hulmk. 

37 East Street, Littlehampton. 


Having read Mr. E. Wyndham Hulme’e letter, 
together with a copy of the article in the Engineer 
to which he refers, and the specification of Stirling's 
Patent No. 4081 of 1816, I cannot see any ground for 
his supposition that it anticipated Neilson’s subse¬ 
quent- invention of hot blast m iron-smelting, Stir¬ 
ling’s specification describes and claims what- is usually 
termed the ‘ regenerative ’ principle in furnaces, 
whereby heart- from outgoing hot products of com¬ 
bustion is transferred to an inflowing air draught; 
and there is not- a single word in it referring to the 
use of hot blast in iron-smelting. The central idea 
of Neilson’s invention as applied to iron-smelting 
was that the use of an air blast preheated by com¬ 
bustion of small coal on a separate grate outside the 
blast furnace would save many times as much fuel 
inside it-, which, paradoxical though it may and 
certainly then did seem, is nevertheless true ; it is 
obviously different, and never could have been fore¬ 
casted, from the principle of heat regeneration or 
recuperation. It was, indeed, one of those flashes 
of inspiration which sometimes eotne to a man of 
enius and through him revolutionise human affairs, 
n applying his idea at the Clyde Ironworks during 
the years 1829-32, when its success was so triumph¬ 
antly demonstrated, Neilson did not use the re¬ 
generative principle at all, or indeed any means of 
preheating the blast described or foreshadowed in 
the Stirling patent; nor did he use any hot gases or 
products from the furnace for this purpose. The 
Stirling patent may be held to have anticipated 
Siemens’ later inventions, but certainly not Neilson’s 
process. 

Moreover, when one remembers that in 1842-43 
the validity of Neilson’s patent was vindicated after 
two most fiercely contested actions at law in both the 
English and Scottish Courts, during which the Stir¬ 
ling patent was cited and fully examined, it seems 
presumptuous of Mr. Wyndham Hulme to ask us now 
to reverse the decision then arrived at in the Courts. 
His attempt to dim the lustre of Neilson’s great 
achievement by raking up the embers of a past con¬ 
troversy which, after most exhaustive and searching 
inquiries, was decided in Neilson’s favour at least 
two generations ago in the most decisive manner 
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possible, is to be strongly deprecated. As I said in 
my article, the scurvy treatment meted out^to Neilson 
by the ironmasters of his day is perhaps one of the 
most disreputable chapters in the whole history of 
industry ; fortunately, the law which he invoked gave 
him some material redress as well as a pronouncement 
in favour of the originality of his invention; and since 
that time the verdict of the law lias become that of 
history also. William A. Bone. 

Imperial College of Scienoe, 

South Kensington, S.W.7. 


The Dissociation of Pure Mercury. 

With reference to Mr. Bradley’s letter on the dis¬ 
sociation of pure mercury in Nature of Oct. 13, 
p. 573, I do not think that experimental evidence on 
the conductivity of other dilute amalgams confirms 
his calculation of the number of electrons per cubic 
centimetre of mercury. 

If the amalgam contains c atoms of X to 100 atoms 
mercury, and if p, q are the average numbers of free 
electrons per atom of X and of mercury respectively, 
then 

n /n 0 — d /d 0 ( l + pc /1 OOg)/(1 4- cA//( 100 * 200*6)), 
where d> d 0 are the densities of amalgam and mercury, 
and M is the atomic weight of X. For dilute amalgams 
the density may be calculated with sufficient accuracy 
on the assumption that there is no volume change 
on amalgamation, whence 

where d x is the density of X. Hence the conductivity 
should be given by 

- 1 * - iWB 3 .) - 1 ■'»( .So)’ 

f , M d 0 J M d 0 \*» 

l 4 4 2O0.B ‘ rf, \ 200-6 ’ dj I 

By comparing the coefficients of c and c* with the 
empirical values, pjq may bo estimated. In the case 
of cadmium amalgams at 14° C., the conductivities 
of whioh are represented by a quadratic formula, the 
agreement between the values of pjq calculated from 
the 2nd and 3rd terms of this formula is striking. 
Allowing for the fact that concentrations in E. J. 
Williams’ paper (Phil. Mag., 50, 699 ; 1926) are given 
in parts of cadmium per part of amalgam , 1 find the 
formula aj<r 0 ■» 1 +0*0437c - 0*000873 c s , whence the 
calculated values of pfq are 7*44 and 7*46 respectively. 
This excellent agreement appears, ■ however, to be 
fortuitous. The following table gives values of pjq 
calculated from the measurements of Williams (l.c.), 
Edwards (Phil. Mag., 2, 1 ; 1926), and Johns and 
E. J. Evans (Phil. Mag., 5, 271 ; 1928). In all oases 
where only one value of pjq is given, the experimental 
results are represented accurately by a linear formula, 
and the value of pjq that would be given by equating 
the coefficient of the quadratic term above to zero is 
very different from that obtained from the linear term. 


In 

7*24, 

3*40 

Ce (300°) 

10*0 

Mg 

10*2, 

6-81 

Ga (300°) 

902 

T1 

4*22, 

(1*23) 

Cu (300°) 

10-2 

T1 (100°) 

4*63 

Cd (100°) 

7*70 7*66 

Ge (300°) 

7-92 


Ag(l«°) 

6*69 

Sb (300°) 

1M 


Ag (100*) 

8*63 

Y (300°) 

9*16 


Ag (300°) 

14*6 7*98 


The conductivity of amalgams is probably far too 
complex a phenomenon for any such simple relation 
as that given above to be applicable to every case, 

E. S. Keeping. 

University College of Swansea, 

Oct. 19. 
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Algse In Sodium Phosphate Solutions. 

While working in chemical laboratories I have 
often noticed a green colour in the sodium phosphate 
bottles which did not occur in any other bottle. On 
examination under the microscope this proves to be 
due to the presence of unicellular green algoe, either 
singly or in chains. I should be glad if any biologist 
would give me any particulars of this plant, and the 
reason why it prefers sodium phosphate bottles to, 
say, sodium nitrate. W. II. Trotter. 

School House, Sherborne. 


One of the algte whioh occurs in sodium phosphate 
bottles is apparently a Chlorella , possessing a promi¬ 
nent pyrenoid, cells 3-5 m in diameter, from each of 
which four daughter cells may arise. Mr, W. R. 
Trotter’s reference to cells in chains suggests that he 
may be dealing with a different species, a Palmella 
or a palmelloid state, for example. The Chlorella 
rather resembles a starved form of C. pyrenoidoais 
Chick, but the latter was described as growing in 
sewage effluents, rich in available nitrogen. Never¬ 
theless, Dr. Chick (Proc. Roy. Roe., 71, 458 ; 1903) 
found that it would grow in solutions containing only 
ammonium salts, potassium phosphate, and sodium 
carbonate, and its mineral requirements were thus 
very low. Algee growing in sodium phosphate solu¬ 
tions must similarly be able to grow on mere traces 
of the essential mineral dements. It is of interest to 
note that Chlorella , according to Hopkins and Wann, 
is one of the few plants which can grow without 
calcium. 

The presence of such plants in sodium phosphate 
solutions and their absence from solutions of other 
sodium salts is probably an extreme illustration of a 
general tendency among the smaller green algw to 
prefer dilute culture solutions in which phosphates 
are abundant or in excess. Calcium salts, and particu¬ 
larly nitrates, on the other hand, favour the develop¬ 
ment of small diatoms. So far as is known, however, 
diatoms are never obtained in culture by inoculation 
from the air, although green algie may at times be 
obtained from this source. The diatoms have usually 
a higher salt requirement also, which equally will 
prevent their growth iff solutions nominally of one 
salt. W, H. Pearsall. 

The University, Leeds. 


Oils, Greases, and High Vacua. 

In the course of some work (which I hope shortly 
to publish) on the evaporative distillation of petro¬ 
leum derivatives, I became aware of the possibility 
and advantages of using oil in place of mercury 
as working fluid in condensation pumps. I was dis¬ 
tilling lubricating oil in an apparatus similar in prin¬ 
ciple to that used by Brdnsted and Hevesy to separate 
the isotopes of mercury. The saturation pressure of 
the oil vapour could be deduced from the observed 
rate of distillation and the estimated molecular weight 
of the oil : in a particular case the saturation pressure 
was about one clyne/cm. a at 118° C„ that is, about the 
same as the saturation pressure of mercury at room 
temperature. No decomposition could be detected. 
Clearly, if this oil could be heated until its vapour 
pressure was, say, 100 dynes/cm. a , without decomposi¬ 
tion, it could be used as working fluid in a condensa¬ 
tion pump and might be expected to give a perform¬ 
ance, without artificial cooling, comparable with the 
performance of a mercury condensation pump with a 
cold trap 100 ° C. below room temperature. I there¬ 
fore prepared by fractionation a quantity of this oil 
and evacuated ionisation gauges (large and small 
thermionic valves), on oil condensation pumps. I 
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have been unable to measure the lower limit of 
ressure reached by these pumps. 10~ 8 dynes/cm . 2 
os been reached without ovening the glasswork : 
when the glass was oveiled, the ionisation current 
could not be detected with the instruments available 
—the pressure probably did not exceed 10" 4 dynes/cm. 2 . 

Not all oils can be distilled to drynea* in the 
evaporative still. Decomposition usually begins at 
320-340° C. 1 was able to prepare a grease with a 
vapour pressure of not exceeding 1 dyne/cm.* at 
320° C. (as deduced from distilling speed) : this grease 
was usod to lubricate the ground joint between the 
ionisation gauge and the pump in the above experi¬ 
ments. Mr. J. D. Cockcroft, at the Cavendish Labora¬ 
tory, found tlie vapour pressure of this grease to be 
less than 10 3 dynes/om . 3 at 70'’ C. As was to be ex¬ 
pected, it was too small to be detected by the evapora¬ 
tion method used. Joints made with this grease may 
in fact be employed freely, even at temperatures as 
high as 70° C. (This substance is not a ’groaso’ in 
the sense used by the oil technologist, i.e. it does not 
contain a soap, but is simply a petroleum jelly residue.) 

It has been customary to regard with grave sus¬ 
picion the introduction of oil or grease into systems 
in which high vacua are to be produced. This attitude 
represents a generalisation which must now be subject 
to many reservations. C. R. Burch. 

Research Laboratories, 

Metropolitan-Vickers Electrical Co., 

Trafford Park, Manchester. 


Rayleigh’s * Radium Clock.’ 

Two years ago a ‘ radium clock ' was constructed 
for the Chicago Radium Institute similar to the 
original one described by Strutt (Phil. Mag., 1903). 
Three milligrams of radium sulphates contained in a 
thin-walled glass tube, was used as the activating 
source. A platinum wire sealed into the tube made 
metallic connexion with the gold leaf support. The 
containing tube was of pyrex glass and was fitted 
with a ground joint at the top to allow the removal 
and adjustment of the parts. A carefully cleaned 
glass rod wa« sealed into the upper half of the ground 
joint which served oh a support for the source and 
'gold leaves and provided sufficient insulation for the 
operation of the clock. A chemical deposit of silver 
made the inner walls of the tube conducting, with the 
exception of a small opening left for observation. Due 
to this silver coating, the tube was not baked out but 
was exhausted with mercury diffusion pumps. 

At the lowest attainable vacuum (less than 10 5 mm. 
of mercury) the period of the clock was about 29 
seconds, but after twenty-four horn's would increase 
appreciably, duo to the accumulation of gas from the 
walls of the tube. After several days’ pumping the 
tube was sealed and set up under a bell jar. The ground 
joint at the top was carefully sealed with red sealing- 
w r ax. After several days the period of the clock in¬ 
creased from 29 seconds to 43 seconds, indicating either 
a leak or a slow emission of gas from the walls of the 
tube. However, the period remained approximately 
constant at 43 seconds for several months and was 
assumed to be in equilibrium. Small changes in period 
were noted, apparently due to changes in room tem¬ 
perature. 

No observations were mado of the period of the 
clock for moro than a year, when it w as noted that 
the period had decreased and now has a value of 34 
seconds. Since any leakage of air into the tube would 
increase the period of the clock,‘it was thought that 
■perhaps some * clean up ’ action due to the p- and 7 - 
raya was taking place within the tube. It scarcely 
seems possible that any changes in the gold leaves 
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oould account for this much change in the period. 
Thero would be some increase in oharge on the walls, 
hut this would be practically equalised each time the 
leaver discharge in contact with the case. Whatever 
the explanation rnay bo, the observed fact was thought 
to be of sufficient interest to put on record. 

J. S. Thompson. 

Armour Institute of Technology, 

Chicago, Ill. 

Processes of Colour Photography. 

Owing to the fact that my article on “ Processes of 
Colour Photography ” (Nature, Nov. 3, p. 687) was 
written some months ago, and to the fact that progress 
in this branch has suddenly become rapid, some of my 
statements are already out-of-date. 

Tho commercial production of another ‘ tripaok,* 
which it is also intended to market as a triple roll film, 
has just been announced by a new firm (jailed Colour 
Snapshots, Ltd., as distinct from Colour Photographs, 
Ltd. It is reported that these latest ]>acks will be 
available to the public within a month or two, and 
should prove of very considerable interest, since they 
are based on entirely novel principles which have 
previously been considered impossible. However, 
examples which I have seen are very promising, and 
there is little doubt that they will prove a great 
success. 

The novelty is that the red sensitive film or blue 
printer negative is placed in the front, then the green 
sensitive, and finally the blue sensitive or yellow 
printer at the back of tho pack, that is, farthest from 
tho lens. This order fits in exactly with the require¬ 
ments of any printing process, since the blue image, 
which gives the 1 drawing ’ of the picture, is critically 
sharp. 

With this pack filters of only very low factor are 
required, and emulsions of high sensitivity can be used 
so that a very rapid combination can be produced, at 
least as fast as the average roll film. With the more 
normal type of pack discussed in my article, only 
relatively low speeds are obtainable with the types of 
emulsions at present available. 

When it has definitely been proved possible to 
take a set of three colour separation negatives which 
even approximate to theoretical accuracy with an in¬ 
stantaneous exposure, then an enormous field will have 
been opened up, not only for amateur snapshot work 
in colour, but its effects are also likely to bo felt very 
soon in the world of colour printing and illustration 
and in colour kinematography. F. J. Tritton. 

32 Lawn Crescent, 

Ivow Gardens, Nov. 5. 

Habitats of Araucarias and Changes of Climate/ 

In Science News-Letter, Feb, 18, 1928, referred to 
in Nature of Aug. 18, p. 257, the statement is made, 
on the authority of Dr. R, W. Chaney, that “tho 
living Araucaria species all prefer cool, rather dry 
habitats.** This statement was the main reason 
given for the conclusion that the Gobi region of 
Manchuria had a dry, rather cool climate in the 
Cretaceous period when the' dominant trees were 
Araucarias. 

In a letter to Dr, Chaney I pointed out that the 
two species indigenous in Australia, A. Cunninghamii 
arid A . liidwillii , occur in tropical or subtropical 
latitudes in regions of heavy rainfall, and that other 
species of the genus occur in New Caledonia and 
Norfolk Island, which can scaroely be described as 
oool and rather dry. 

In reply, Dr. Chaney has written : “I find that 
I stated that the present-day habitat of Araucaria 
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was in oool dry regions, a statement which should 
have been qualified to apply to the more oommon 
species of South America. Such errors are particularly 
misleading in connexion with palseo-eoofogy, and I 
greatly regret being responsible for this one.** 

W. B. Alexander. 

120 Croydon Road, Reigate. 

Post-War International Scientific Meetings in 
Germany* 

In the “ News and Views ** columns of Nature of 
Oct. 20 reference is made to the annual autumn meet¬ 
ing of the Institute of Metals planned for September 
1929 at Diisseldorf as “ the first occasion that any 
British scientific society has held a meeting in Ger¬ 
many since 1914.’* 

On the occasion of the joint meeting of the Society 
of Glass Technology and the Deutsche Glastcchnische 
Gesellschaft at Aachen in May last, attended by some 
450 persons, our German colleagues, some of whom are 
prominently connected with other German scientific 
societies, stated publicly, and with considerable pride, 
that the meeting of the two glass technology societies 
was the first fully representative international meeting 
of two scientific societies to be held in Germany since 
the War. 

The experience of our Society at this meeting was 
such as to lead us to believe that any other British 
scientific organisation arranging to meet in Germany 
can look forward to pleasant and fruitful results. 

W. E. S. Turner. 

(Hon. Secretary, Society of Glass Technology.) 

The University, Sheffield. 

The Unit of Velocity. 

It is only by some such device as that suggested in 
Sir Oliver Lodge’s letter in Nature of Oct. 13, p. 673, 
that the Stroud system of units can take its place in a 
rational scheme of mechanics. 

Multiplication and division are primarily operations 
with numbers ; in algebra we write 2z x = 6a? a , 
where x denotes a number. We may, however, in 
certain eases give a conventional meaning to the 
result of multiplying symbols which denote physical 
quantities ; thus, if (a) denotes the unit of length, we 
may take the product 2(a) x 3(a)-6(a)®, provided we 
interpret (a)® as denoting the unit of area. 

So in mechanics we may divide distance by time 
and take the quotient 6 ft.-f- 2 sec. - 3 ft./seo., provided 
we interpret, ft./sec. as being the unit of velocity. 
We cannot, however, do this unless velocity be re¬ 
garded as a fundamental concept, for the unit of which 
it is advisable to have some such name as is suggested. 

V. Naylor. 

11 Lyndhurst Road, 

Plymouth. 

Continued Self-pollination In Cotton. 

In Nature of Sept. 1, 1928, p. 314, Mr. G. L. 
Kottur distinguishes between “ the deterioration of a 
selection due to setting *’ and “ the hybrid vigour of 
the F t plants.** Surely, on whatever theory we in¬ 
terpret hybrid vigour, both phenomena are manifesta¬ 
tions of it. To attribute to hybrid vigour the greater 
yield of a variety over its pure line selected for yield 
is therefore illogical if it is maintained that there is 
no reduction in vigour on selfing. 

J. B. Hutchinson. 

(Assistant Geneticist.) 

Empire Cotton Growing Corporation, 

Cotton Research Station, Trinidad, 

Sept* 26. 
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Problems of the Ocean. 1 


rpHE International Permanent Council for the 
-L Exploration of the Sea has issued, as a jubilee 
volume, a record of all that the contributors think 
most worthy in the performance of their respective 
thirteen nations during a quarter of a century of 
international exploration of the sea. It is thus not 
only a record of national accomplishment and co¬ 
operation, but also an up-to-date epitome of oceano¬ 
graphy with the highest authority. Ho who will 
know the latest views as to the movements of the 
Atlantic may read Otto Pettersson on the Gulf 
Stream and E. Le Danois on the seasonal va-et-vient 
of Atlantic waters, while Everdingen recounts the 
Dutch observations on the velocity of currents in 
the North Sea. Of nitrifying and de-nitrifying 
bacteria and the variation of phosphate and nitrate 
content, K. Brandt gives a brief but clear account; 
salinity and its relation to freezing, alkalinity and 
its relation to carbonic acid, are expounded in an 
attractive essay by W. E. Ringer : Gran considers 
the response of the plankton to all these varying 
conditions, and Ostenfeld its geographical variation 
(see also the obituary notice of Cleve), with con¬ 
sideration of the extent to which herrings select 
from it or feed omnivorously. Hjort’s souvenir of 
s.s. Michael Sars is a compendium of the salient 
facts as to drifting of spawn and the good and bad 
years of fish production, and the latter question can 
be followed further in the short summaries by 
Borley of Miss Thursby-Pelham’s work, and by A. 
C. Johansen of the investigations of Johansen and 
Kirstine Smith. The general reader, the general 
biologist, the geographer, and the legislator will find 
here, in 270 pages of fairly easy reading, the cream 
of a generation’s hard work on the problems of the 
ocean. 

Most instructive of all, and rightly made promi¬ 
nent, is the well-known story of the eel. In 1904, on 
the Danish research ship Thor , Schmidt discovered 
a single glassy, fish-shaped larva of the common eel, 
in mid-Atlantic, west of the Faroe islands, lat. 
61° 21', long. 10° 59'. With what patience and suc¬ 
cess Dr. Schmidt followed up that discovery, and 
the fascinating story of migration which he revealed 
—from the English or Danish mill-dam to the Carib¬ 
bean Sea, and from the Caribbean Sea to the Danish 
or English inill-dam—this is now knowledge spread 
through the world. From that single larva dis¬ 
covered by the Thor has resulted not only the 
romantio life-history of the common eel with its 
intense biological interest, but also light on the 
movements of Atlantic waters, a considerable piece 
of evidence as to the theory of continents, and a 
thriving industry of eel-culture in Germany (with a 
base on the Severn) estimated by H. Ltibbert to 
have produced already more than 2000 tons of 
valuable food worth upwards of £200,000. So little 
is it possible to foresee what will be the actual results 
of systematic research, or of scientific curiosity and 
skill. Similarly John Murray showed that, from his 
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examination of one sample of rock from Christmas 
Island, the British Treasury received in royalties on 
phosphates and consequent taxes considerably 
more than the total cost of the Challenger Expedi¬ 
tion. 

Sir John Murray’s portrait greets us on p. 15 of 
the “In Memoriam ”; in which obituaries to the 
colleagues who have passed are prefixed to the 
national contributions. Preceding the obituaries are 
the Proc&s- Verbaux of the Conferences, and the book 
opens with a page of preface by the able president of 
the International Council, Mr. H. G. Maurice. Each 
national contribution contains the summarised 
history of that nation’s entrance into the work. 
France begins with Belon and Rondelet, Scotland 
with Edward Forbes, and Ireland with Turton, but 
England follows the more rigid rule adopted by 
Germany and Denmark, and deals with nothing 
that happened before 1899. Yet, without calling 
in Ray, or even Couch, we must go earlier 
than 1899 to appreciate the English narrative, 
and must consider how it came to pass that in 
1902, as Mr. Borley truly says, “ The complex of in¬ 
vestigations constituting the sea work was delegated 
to the Marine Biological Association of the United 
Kingdom, under the direction of Dr. E. J. Allen. It 
was thus placed in hands of proved competence.” 

The history of English fishery research may be 
said to begin with the International Fisheries Ex¬ 
hibition at South Kensington in 1883, when Hux¬ 
ley’s inaugural address startled the unlearned among 
his countrymen. “ Once in a year, an acre of good 
land carefully tilled, produces a ton of corn, or two 
or three hundredweight of meat and cheese. The 
same area at the bottom of the Hea yields a greater 
weight of food to the persevering fisherman every 
week of the year.” Edward Forbes, a generation 
earlier, had used eloquence and reason in vain, but 
with tho Prince of Wales and the Duke of Edin¬ 
burgh to help, and with a charming open-air cafe 
w r here all London made its summer evening parties 
in the new electric light—at length Huxlev, Ave¬ 
bury, and Lankester, aided by Spencer Walpole, 
Norman, and many others, attained success. For 
the first time somo hundreds of the English people 
were convinced that they who rule the waves and 
feed from them may profitably attempt to under¬ 
stand them. 

With Huxley as president, the Marine Biological 
Association of the United Kingdom was formed in 
March 1884, and while the iron was hot Lankester 
took up the task of making tho Association a reality. 
It was a heavy task, but it is pleasant to know that 
Sir Ray Lankester sees now the great outcome from 
those labours of forty-five years ago. He collected 
nearly £10,000 from more than a hundred donors 
(besides annual subscriptions) and the Treasury 
gave a grant of £5000 : from these funds £12,000 
was spent in building and fitting the Laboratory, 
finished in June 1888. By 1890„the income, though 
.precarious, exceeded £1200 a year, including £120 
from annual subscribers, £500 from the Treasury, 
and £400 from the Fishmongers’ Company. This 
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last was in addition to a princely gift of £2000 
towards the initial expenses. 

The young biologist, hunting for a post, will be 
interested now to read page x of the first volume 
(N.K.) of the Association’s Journal , issued at the end 
of 1890. “ The Resident Director . . . receives 

£200 a year and a residence. A naturalist has also 
been appointed at a salary of £250 a year, whose 
duties are confined to the study of food-fishes, and' 
provision has been made for an assistant to the 
Director. These are the only salaried officers of the 
Association.’ 1 Yet the pioneer-work done by Cun¬ 
ningham, Heape. Gar slang, Weldon, G. C. Bourne, 
Fowler, Allen, Holt, Todd, and many others was of 
the greatest value. They each laid their labour on 
the foundations of Huxley and Lankester, and so * 
helped in enabling their Association, after eighteen 
years, to be equal to the responsibility of the North 
Sea investigations. 

There were many who helped ; for, thirty and 
forty years ago, three out of four of British zoologists 
did what they could for the Plymouth Station. But 
two especial notes must be made. The Worshipful 
Company of Fishmongers has aided the Association 
from its beginning with capital, with annual income, 
with moral support and countenance, and with hard 
work on the governing Council. It is not too much 
to say that without the Company’s enlightened 
generosity and kindness there would have been no 
body in England in 1902 fit to undertake the Eng¬ 
lish share in the North Sea investigations. The 
other essential element in the history of English 
marine biology has been the thirty-three years’ 
directorship of E. J. Allen. Four able men, care¬ 
fully chosen, preceded him in that position, each 
helping, each creating ; but it was from Dr. E. J. 
Allen’s advent that the difficult and halting advance 
of the Laboratory became a steady progress. In¬ 
come increased very slowly, but the work done 
with it increased incredibly, alike in volume, in 
variety, and in co-ordination. To the scientific 
eminence and administrative ability of the Director 
is due the fact that the nearly deserted laboratory of 
1893 was able in 1902 to organise with success the 
North Sea investigation, and that in 1928 it is the 
focus of biology in England. 

The North Sea investigation was entrusted to the 
Marine Biological Association against the bitter 
opposition of the Department of Fisheries in the 
Board of Trades. There was, of course, the perfectly 
legitimate desire to improve the status of the De¬ 
partment by increasing its revenue, but there was 
also an old standing quarrel which need only be 
lightly touched here, though many developments 
may be read at large in blue-books (e.g. Cd. 4304, pp. 
290-291 and passim ; 1908). ■ The trouble was char¬ 
acteristic of the relations between science and 
Government officials in the nineteenth century, and 
we may perhaps see signs of the first chapter of its 
genesis in a letter of Huxley’s (“ Life,” voL 2, 
p. 243): ! 

“ The idee fixe of the British public, fishermen, 
M.IYs, and ignorant persons generally is that all 
small fish, if you do not catch them, grow up into 
big fish. They cannot be got to understand that the 
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wholesale destruction of the immature is the neces¬ 
sary part of the general order of things.” 

The chief fisheries official of the Board of Trade 
took the view here ascribed to the British public : 
the naturalist of the Marine Biological Association 
arrived at the conclusion which had been reached by 
Huxley. The naturalist, being called upon to give 
evidence before a Parliamentary Committee, said 
what he thought; the chief official said that this 
w r as a departure from discipline ; because the Bill 
had been prepared by the Department, and sinoe the 
Association received some Government money it 
must be considered as belonging to the Depart¬ 
ment ; therefore the naturalist should not have 
given evidence disagreeing with that of his superior 
official and with a Departmental doctrine of bio¬ 
logy. Until the official’s retirement, nine or ten 
years later, this anti-departmental evidence was 
never forgiven either to the naturalist or to the 
Association. 

However, the Treasury offered the North Sea 
investigation to the Association, with £1(XX) for 
initial expenses and £5500 a year to cover the hire 
and expenses of a research vessel at sea and of a 
laboratory on land as well as the salaries to the 
naturalists. Dr. Allen dared to face even this bud¬ 
get, and, in the event, its two ends were made to 
meet. Thin was mainly duo to the self-sacrificing 
habit, among zoologists at that time, of undertaking 
any kind of biological w ork at the wages of manual 
labour. In the ‘ blue-book ’ already cited the 
salaries of biologists at Lowestoft were criticised for 
their extravagance by a representative of the 
Department : 

7388 . . . the work of the Association on these 
lines—this plaice work—has taken the whole time 
of one naturalist, supplemented to some extent by 
that of another, whose salary is £200 a year. ...” 

7393-4 . . . and for ourselves £156 for the 
salary of a biologist and £130 for material, a total 
of £286.” 

7395 44 (Mr. Gardiner) What do you pay your bio¬ 
logical assistant ? ” [Answer]—” £156 per annum, 
or £3 a week. It is only a weekly engagement; 
there is a liability to dismissal at any week.” 

Fortunately, the Ministry of Agriculture and 
Fisheries is not bound by the precedents of the 
Department of the Board of Trade, and Dr. E. S. 
Russell, in his able conduct of its investigations, 
is not content to pay £3 weekly wages for a cardinal 
piece of research. The Ministry, the Association, 
and independent biologists now work harmoniously 
in mutual assistance and profitable co-ordination, 
and Borley’s historical account shows the excellent 
work which has been done in the North Sea 
both under the Association and under the Ministry 
(the main defect in his summary is that it scarcely 
mentions the important researches made by Mr. 
J. 0. Borley). But the stigma of altruism clings to 
biologists, and in all branches of the Civil Service 
the first class man who is a biologist is still paid less 
than the second class man whose value is not 
depreciated by such knowledge. 

What have we gained by these researches ? 
We know the life-history of the piaioe as the life- 
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history of no other wild animal is known in sea, 
air, or land. We are steadily compiling the life- 
history of other food-fishes. In 1902 the North 
Sea was an opaque grey mystery, in which the 
Admiralty hod charted tidal streams and the 
Scottish Fishery Board had recorded unrelated sur¬ 
face-drift. In 1928 we know it a mosaic of moving 
blocks of water the individualities of which have 
been traced many hundreds of miles in their 
orderly processions. They are recorded, for the 
years of international observation, in progress up 
the Channel or round Scotland, along the ‘ broad 
Fourteens ’ or across by the Dogger, in movements 
as definite as those of spring Manitoban or 
American winter wheat, and with comparable 
economic significance. The vitamins that cure 
rickets and consumption have been followed from 
sunlit algae, through protozoa, crustaceans, and 
small fish, to the cod which yields them to man. 
The unexpected history of phosphorus has been 
shown, with the vast unuseu hoards of the deep 


sea, stirred by beneficent storms until our herring 
are fed, twisted up by the Humboldt current so 
that the gulls of the South Pacific are able to 
make guano for English fields. In twenty other 
aspects of sea-life order now appears where a 
generation back we knew only curious detached 
facts and baffling anomalies. Best of all, perhaps, 
the research lias yielded now discovery of curious 
detached facts and baffling anomalies, among 
which the labours of the next twenty-five years 
shall introduce new order, unlooked-for knowledge, 
and new material for the researches of generations 
to follow. 

Of still wider interest is the achievement of 
these important results by team-work of united 
nations. In the continuance of this we are en¬ 
couraged to look forward to further solution of 
scientific and economic problems which can be 
attacked successfully by no single nation. In the 
extension of such team-work may come regenera¬ 
tion of the world. G. P. B. 


The Fixation of Shifting or Blown Sand. 


I N the Scottish Forestry Journal (vol. 42, pt. i.) 

Mr. J. F. Annand discusses the progress of 
the planting work on Oil bin Sands, Morayshire. 
In the Annales de VFcoie National e des Eaux et 
ForMA (Nancy) et de In Station de reck etches et 
experiences forestieres (Tome 2, Fascic. 1, 1928) 
Monsieur H. Perrin, of the French Forest Service, 
deals with the same subject in a monograph en¬ 
titled “ La Fixation des Dunes maritimes en 
France.” Since the world’s classic example of 
this type of work was commenced in France a 
century and a half ago, a brief r£sum£ of the French 
methods will be first given. The chief area dealt 
with by M. Perrin (he mentions others of a lessor 
importance) is the region on the western coast of 
France between the mouths of the Loire and the 
Adour, a stretch of fine white sand some 400 
kilometres in length extending along the shores 
of the Bay of Biscay, forming an almost uninter¬ 
rupted chain of dunes ; the most important area 
lies to the south of the Gironde in Gascony between 
the latter river and the Adour, a distance of 231 
kilometres, with a breadth of from 3 to 7 kilometres. 

In 1804, Br^montier estimated the total area of 
the sand dunes in France at 155,000 hectares, of 
which 120,000 hectares were in Gascony. It was in 
this latter area, which owing to its importance and 
the damage the sand was causing m its march 
inland by oovering up valuable agricultural lands, 
where the first studies were made some century 
and a half ago in this matter. 

Some controversy has taken place on the subject 
of the power of shifting sand to continue its ad- 
vanoe and destruction indefinitely. Br6montier 
more than a century ago held that the sand dunes 
continued an implacable advanoe in the direction 
of the prevailing winds, submerging everything 
in their passage at a rate of 20 metres per year. 
Others now hold that the sand is unable to advanoe 
beyond a certain distance from the ooast; that 
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] when the wind from the sea lessens in force the 
sand is either blown back by the land winds or 
the dunes become stabilised and eventually covered 
with vegetation. Examples of old dunes of this 
kind are said to exist, in Gascony. Nevertheless it 
is an established fact that a century and a half 
ago villages, vineyards, and forests were being 
gravely menaced in this region by the advance of 
the shifting sand ; and further, the mouths of the 
rivers were blocked by bars resulting in their 
waiters being held up, large areas of unhealthy 
marshes being formed just inside the coast line. 
In fact, at the period when the treatment of the 
sand was first undertaken the whole locality was 
malarious and the scanty population w racked with 
fevers. 

The work to be briefly described haH completely 
changed the countryside, which now contains a 
forest of great pecuniary value covering some 
600,000 hectares and affording employment to a 
large healthy and wealthy population ; though it 
should be remembered that the work in its in¬ 
ception was purely protective. The vegetation of 
the dunes before treatment and fixation consists 
in Gascony of the following : Psarnma arenaria 
(the commonest species), Convolvulus soldanella , 
Eryngium rnaritimum, Ononis repens var. maritima , 
Cakile maritima , Euphorbia par alias, Galium mari - 
timum , Linaria thymifolia , Silene Thorei , etc. 
Partial stabilisation brings in Carex arenaria , Heli- 
chrysum Stcechas and Aira canesceus. When some 
soil has commenced to form on the sand the follow T - 
ing make their appearance— Erica, scoparia and 
cinerea , Salix repens , Cistus salvicefolius ; Scirpus 
holoschamus , Carex trinervis. On old-established 
dunes the forest appears, consisting of Pinus 
pinaster (the maritime pine) and several oaks 
(Quercus Ilex , Tozza , pedunculata, and in the 
•south Q . Occidentalis and Suber (cork oak), 
with as undergrowth Polypodium vulgare , Pteris 
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aquilina , Osmunda Begalis , and, occasionally, Bubia 
peregrina. 

This association of plants is of interest, because 
at the outset in the newly created forests of P . 
pinaster only a thin soil covering of mosses and 
lichens exists as undergrowth, some of the above 
species only appearing with the improvement of 
the soil. It is for this reason that two leguminous 
plants were introduced with the young pine crops, 
namely, the broom, Sarothamnus (Cyiisus) scopartus 
and Ulex europmus (goree). 

One hundred and fifty years ago this region in 
Gascony afforded a scanty pasturage to a few 
troops of half wild cattle and horses. A few 
scattered areas had been sown up with the seed of 
Pinus pinaster, but the problem of stabilising the 
sand had not been solved. In 1774 the Abbot 
Desbiey presented to the Academy of Sciences at 
Bordeaux a monograph dealing with the fixation 
of the dunes, but it was not published and was 
lost. In 1779, Colonel Baron de Charieroix-Villers, 
Inspector of Fortifications and Works, drew up a 
memoir, which is now a classic, on the fixation of 
the dimes and draining of the marshes. His views 
were approved by the Government, but effect was 
not given to thorn. The method of approaching 
this work was by that time understood, and had 
been already applied in Holland and Denmark. 
It was Btomontier, Chief Engineer of Roads and 
Bridges, who secured the Government's accept¬ 
ance of his proposals, on the lines of Charleroix- 
Villers, and started the work in 1787. Br&nontier 
was associated with Peyjehan, a resin merchant 
who had already sown up some of the sand areas 
on his own acoount. 

The work was successful from the outset, and it 
was continued until 1793, by which time 94 hectares 
had been sown. The work was then interrupted 
owing to the disturbances due to the French 
Revolution. It was restarted in 1801 under a 
‘ Commission of the Dunes,' the work being divided 
between the Roads and Bridges and the Forest 
Departments. It was carried on in this fashion 
until 1862, when the business was placed entirely 
under the Forest Department. By 1864, so far 
as the fixation of the dunes and the protection 
thereby gained, the work was completed ; 79,000 
hectares (out of more than 100,000) had been 
stabilised and placed under forest at a total ex¬ 
penditure of 9,600,000 francs (122 francs per 
hectare, or about £2 per acre). 

The suocess led to the recognition of the value of 
the recovered lands, and private proprietors took 
up the planting work and claimed some 21,000 
hectares of the area which Government had thus 
brought under a valuable crop, claims which were 
admitted. What was commenced as a purely 
protective work has turned out a great financial 
success, the pine not only providing timber but also 
a resin which is more lucrative than the timber. 

The work on the Culbin Sands in Morayshire 
will now be considered. These sands extend for 
about 4 miles along the ooast of the Moray Firth. 
If Maviston Sand Hills, on the borders of the 
counties of Moray and Naim, are included, the 
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length of the ooast line occupied is about 6 miles, 
ana the breadth of the dunes varies from 1$ to 3 
miles. Local tradition ascribes a sudden origin 
to the existing conditions, asserting that a large 
traot of once fertile land was overwhelmed and 
buried beneath the sand. Mr. Annand is probably 
correct in considering it as more probable that the 
process was a gradual one, going on more or less 
regularly or intermittently for centuries. It is, 
however, a historic fact that the final calamity 
took place in a great gale in January 1694, when 
the estate of Culbin, reputed so fertile as to be 
known as ‘ The Garden of Moray,' was invaded 
and overwhelmed in the great sand storm. 

The Culbin area may be divided into three zones; 
’(l) Towards the south or landward edge it is rather 
flat, with a sandy covering of moderate depth, 
intermingled with stretches of pebbly sand and 
small shallow marshes ; (2) a middle zone con¬ 
sists of low sand dunes with partially fixed surface ; 
(3) farthest to the north and seawards a series of 
high dunes rises to a height in some instances of 
120 feet or more, the dunes being unstabilised and 
destitute of vegetation. Stretches of flat shingly 
ground occur also throughout most of the higher 
dune zone. 

The flora of the Culbin sands has been studied 
by Patton and Stewart {Trans. Bot. jSoc. Edin 
session lxxix, 1914-16). As is the case in France, 
the moving sand is fixed by planting marram grass 
(Ammophiia [Psamma ] arenaria). When the sand is 
partially fixed various grasses and weed growth 
gradually establish themselves, all tending to bind 
the surface and, says Annand, “ ultimately make 
it fit for tree-planting. Weed seeds have also 
been sown to hasten the process.” Hair grass 
(Aira caryophyllea) , Brome grass ( Bronius sp.) and 
Yorkshire Fog have been tried with considerable 
success. Carex arenaria, Lotus comiculatus , Viola 
canina , are amongst species which establish them¬ 
selves naturally at the earlier stages of fixation. 
Thereafter Calluna and Erica are plants which come 
in and help to complete the process. 

During the last century a considerable part of 
the ground on the landward zone had been re¬ 
claimed from the sands and planted with trees. 
During the War the greater part of this timber 
was felled and removed. The task of replanting 
this area—the Forestry Commission acquired the 
area in 1922—has proved comparatively easy, the 
only difficulty having been the draining of the 
fiat marshy parts where the sand dunes had inter¬ 
fered with the natural drainage, a similar state of 
affairs to that formerly existing in Gascony. More 
than 1000 acres of ground, mainly of this descrip¬ 
tion, have already teen planted. 

As regards the work in connexion with the 
| fixation of the moving sands, it is being carried 
out on somewhat similar lines to the French 
methods. Space unfortunately precludes a de¬ 
tailed description here of the latter methods, which 
are now well known or can be readily ascertained 
by consulting the two monographs here dealt with. 

The vital difference between the two is, however, 
that the French sow the tree seed in situ, whereas 
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at Culbin planting is resorted to. From the 
earliest French attempts as soon as the sand was 
sufficiently stablished, in other words on the 
landward areas where the sand was not in active 
movement, they sowed a mixture of the seed of 
the maritime pine with the two leguminous plants, 
the broom and Ulex> the two latter having proved 
indispensable in assuring the successful develop¬ 
ment of the young pine. This method has been 
in force for 150 years, and its success in the case 
of the sands in Gascony is beyond dispute ; and it 
is cheap. The original species planted last century 
at Culbin was the Scots pine. Corsican pine 
appears now to offer prospects of heavier crops of 
timber, and is to be used extensively. 

Whether the experiments so far carried out 
justify the change from the indigenous species is 
at least open to doubt; and the same applies to 


Pinus contorta var. Mur ray ana, also supposed to 
be a rapid timber producer. But all these species 
are planted. Mr. Annand writes, ” The process of 
fixation of the moving sand is somewhat slow, and 
three to four years must usually elapse before tree 
planting can be safely commenced. The work 
already done, however, appears to provide suffi¬ 
cient evidence that the afforestation of even the 
most mobile of the dunes can be successfully accom- 
lished.” As a matter of fact, this latter problem 
as not been in doubt for the last century or more. 
But it would not unlikely prove of easier solution 
if sowing on the well-tried French lines were 
resorted to. As regards costs, no comparison be¬ 
tween tbe French and British expenditure is 
possible, as no data on this head are given for 
Culbin. Successful sowing is, however, infinitely 
cheaper than planting. 


Recent Excavations at the Cheddar Caves. 

By R. F. Parry. 


O WING to the increasing number of visitors to 
the famous caves at Cheddar, Somerset, it 
became, advisable in the winter of 1927-28 to 
enlarge the entrance. When the cave was first 
discovered by the late R. C. Gough some thirty 
years ago, access to the inner portions was obtained 
by making a cutting through the debris which 
blocked the cave immediately inside the entranco. 
This cutting left standing banks of untouched cave 
earth on either side to a height of 4 ft. 0 in. against 
the cave walls. While this original work was in 
progress, many pieces of ancient pottery and flint 
tools were found, and when in 1903 a cutting was 
made for drainage purposes a little farther inside 
the cave, other finds were made, including the 
skeleton known as the ‘ Cheddar Man,’ part of a 
bdton dc commaridement , and numerous flint imple¬ 
ments. 1 

These earlier finds were made without any pre- 
tenoe to the keeping of any record that could be of 
use to scientific workers, and it was with tho hope 
of throwing some light on these that the recent 
necessary work of excavation was carried out in a 
systematic manner : the excavations were carried 
down to a depth of 12 ft. 6 in., or 8 ft. below T the 
level of the path ; at this depth rock bottom was 
reached. The soil was removed in 6-in. layers 
(numbered from the top downwards), and passed 
through a fine sieve. A careful record was kept 
of all finds, so that it is possible to refer any speci¬ 
men to both its horizontal and vertical position 
in the deposits. 

The cave is the course of an underground stream 
which in olden times flowed from the present cave 
mouth, but when the water found the lower level 
that it pursues to-day the cave beoame a shelter 
and was inhabited by man. 

The stratification was as follows: The upper 
2 ft. fl in. was oomposed of the well-known red cave 
earth so common in the Mendip caves; this was 
followed by 5 ft. 6 in. of a mixture of cave earth 

I BaUgmia and Parsons, Jour, Royal Anthro. Jn$t t , vol. 44, p. £41. 
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and sand, the proportion of sand increasing with 
the depth. The layers hero showed in section a 
laminated appearance, bands of clayey cave earth 
alternating with bands of almost pure sand. At 

8 ft, 0 in. a bed of gravel 3 ft. thick w r as reached ; 
it was composed of waterworn limestone pebbles 
with a few of sandstone, with a filling of red cave 
earth and sand. This was no doubt the old river 
bed, and the upper layers also indicate periodical 
flooding by the river—an event by no means un¬ 
known in recent times. Below these layers came 
6 in. of sand and clay, with very few pebbles, and 
at depths varying from 12 ft. to 12 ft. 0 in. the 
rock bottom of the cave was exposed. 

Now going from above downwards the upper 
layers showed that the cave had been occupied 
during tho Romano-British period followed by 
Early Iron Age man, who left behind, amongst 
other things, a fine bone lance head or point very 
similar to one from Park Brow, Cissbury, 2 and to 
some from the Glastonbury and Meare lake 
villages, pottery of distinctive types, and a bronze 
two-whorl ring. Immediately below these came 
implements of definitely Palaeolithic types. Layers 

9 and 10 were somewhat mixed, giving artefacts of 
both Early Iron Age and Palaeolithic date, and 
showing also a mixture of recent and Pleistocene 
animal remains. There were no signs of occupa¬ 
tion during the Bronze or Neolithic periods, and 
yet there were no blank layers, and tbe deposits 
go without a break from the Early Iron Age into 
the Palaeolithic Age: a decidedly remarkable 
occurrence. 

The first finds of Palaeolithic date commenced 
in layer 7, and continued downwards to the last 
layer. A large number of flint implements, in¬ 
cluding knives, scrapers, borers, and burins, were 
found. In all, 1749 flints were taken from the 
excavation, 244 of which were definitely worked 
implements—a proportion of about 14 per cent. 
The long narrow flake used as a knife of the 

■ R. A, Smith, Archaologia, vol. 76. 
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gravette type with the dos rabattu back was the 
most common. The number of flint cores and 
chips point to the implements having been made 
on the spot. The raw flint would have to be 
carried a distance of some 25 miles from the 
nearest point at which chalk flint would be avail¬ 
able. Mr. .J. A. Davies, who has reported on the 
flint implements, ascribes them to the Aurignacian 
culture developed along native lines and con¬ 
temporary with the Magdalenian of France. 

Perhaps the most interesting find was made in 
layer 19 (9 ft. 6 in. deep) ; this was a bdton de 
commandement of reindeer antlor. Part of another 
was found in the same cave in 1903 close to the 
‘ Cheddar Man.’ These are the only specimens 
found in England, though they are not uncommon 
in some of the French caves. The use of these 
artefacts is not very clear ; some of the French 
archioolugists consider them to be a kind of sceptre 
carried by t he chiefs, but Sir William Boyd Dawkins 
and Prof. Hollas and others maintain that they 
wert> used to straighten arrow shafts. 5 * The latter 
seems to he the more likely theory. The specimen 
now found has a hole bored through the expanded 
portion of the antler w here a tine branches. This 
tine has been cut off. The hole is bevelled on 
either side in a line with the shaft, and the per¬ 
foration has five lines cut rather deeply on the 
■ W. J. SoIIjih, "Ancient. Hunters,’’ p. 530. 


inside, presumably to give a better grip to the arrow 
shaft. The instrument is ornamented on either 
side of the shaft by bands of lines cut lightly and 
rather roughly into the surface. The lines are not 
continued right round the shaft, each side having 
a separate design. 

A rod of ivory and numerous bone piercers and 
points of a rather distinctive type were found 
between layers 8-15, and layers 9 and 14 gave us 
two canine teeth of fox beautifully bored at the 
root ends for suspension as a necklace ornament. 
There was also from layer 11 a shell of Neritoxdes 
obtvsatus bored for suspension. 

Parts of two human skulls were found in layers 
10-13. They have been submitted by Dr. N. C. 
Cooper to Hir Arthur Keith, who assigns them to 
the same age as the ‘ Cheddar Man,* that is, some 
12,000 years ago. 

The animal remains include Wolf, bear and rein¬ 
deer, Irish elk, arctic fox, and English varying hare. 

A full account of the excavations will be pub¬ 
lished in the next volume of the Proceedings of the 
Somerset Archctologkal and Natural History Society t 
where the reports of Mr. J. A. Davies on the flint 
implements, Mr. H. St. George Gray on the bone 
and antler implements and pottery, Sir Arthur 
Keith and Dr. N. C. Cooper on the human remains, 
and Miss D. M. A. Bate on the animal remains, 
will appear. 


Obituary. 


Prof. Wilhelm Wien. 

F tOP. WILHELM WIEN, of Munich, whose 
death on Aug. 30 last, at the comparatively 
early age of sixty-four years, is deeply regretted, 
was in the front rank of the physical investigators 
of his time. He was born at Gaffken, near Fisch- 
hauson, in East Prussia, whore his father was a 
farmer, and received the earlier part of his educa¬ 
tion at gymnasia in Rastenburg and Konigsberg. 
He then studied at the universities of Gottingen, 
Berlin, Heidelberg, and finally at Berlin again, 
where he w as a pupil of Hermann von Helmholtz. 

Wien’s career, in its outward aspects, was very 
like that of most successful German men of science. 
He took his doctorate in 1886 with a thesis on 
absorption phenomena associated with diffraction. 
After two or three years as assistant to Helmholtz, 
he became a ‘ Dozent * in Berlin in 1892. In 1896 
he became professor extraordinary at the Technical 
High School in Aachen. In 1899 he was appointed 
professor of experimental physics at Giessen ; in 
1900 at Wurzburg, where he remained twenty 
years ; and finally at Munich. 

The immense importance of Wien’s contributions 
to physics was recognised by the award in 1911 of 
the Nobel Prize. His published papers cover a 
great variety of subjects, including hydrodynamical 
researches (no doubt inspired by Helmholtz),electric 
discharge in rarified gases, oathode rays, positive 
rays (Kanalstrahhn), X-rays, and, most important 
of all, the theory of black body radiation. 
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To appreciate properly Wien’s work we have to 
remember that at the time he began as an investi¬ 
gator the New tonian basis of physics was still held 
to be something established for all time, and Clerk 
Maxwell’s electromagnetic theory was a new and 
daring speculation, regarded by many English 
and most continental physicists with suspicion and 
distrust. In fact, so far as physical principles and 
the underlying basis of the science are concerned, 
physics was thought by many to have reached a 
state of completion and finality. Among those 
who prepared the way for the splendid new era in 
physical science, Wilhelm Wien was one of the most 
prominent. His greatest achievements are em¬ 
bodied in the two laws of black body radiation 
which are named after him. 

Wo owe the first serious attempt at a theory of 
black body radiation to Gustav Kirchhoff, who 
showed that the character of the radiation in an 
enclosure, every part of the walls of which has the 
same temperature, is independent of the nature of 
the materials forming the walls and is a function 
of the temperature only. In 1884, Boltzmann 
deduced from thermodynamic considerations the 
Stefan-Boltzmann law expressing the total energy 
density of the radiation in such an enclosure as a 
function of the temperature. The problem of the 
distribution of energy among different wave-lengths 
was still untouched, and Wien’s two laws con¬ 
stitute an important advance in the direction of its 
final solution. His first paper on the subject was 



November 10, 1928] 


NATURE 


737 


communicated to the Berlin Academy by Helmholtz 
in 1893 and entitled, “ Eine neue Beziehung der 
Strahlung schwarzer Kdrper zum zweiten Hauptsatz 
der Warmetheorie.” In it he showed that the 
density of the energy associated with the wave¬ 
length A at the temperature T is proportional to 
the product of the fifth power of the absolute 
temperature and some function of the product A T. 
What is usually called Wien’s displacement law is 
an inference from this ; namely, that A m T is a 
constant, where A m is the wave-length where the 
energy density is a maximum. Experimental 

E roof of it was soon furnished by Paschen and by 
lUmmer and Pringsheim, who found the value of 
the constant to be approximately 0-29 cm. degree 
centigrade. 

Wien’s second great contribution to the theory 
of black body radiation is contained in his energy 
distribution formula, published in 1896, accord¬ 
ing to which the energy density in the neigh¬ 
bourhood of the wave-length A is proportional to 
A s exp.( -r/AT 7 ), where c is a constant. This law 
agrees with the observations only when the product 
A T is sufficiently small, and it has not the same 
sound theoretical basis as the displacement law, 
It was, nevertheless, of the greatest importance, 
since it provided Planck with one of the clues he 
needed for the complete solution of the problem 
of full radiation. Although it is unlikely that 
Wien, or anybody else but Planck, dreamt at. that 
time of such a revolutionary innovation as the 
quantum theory, he certainly contributed to it 
indirectly. 

Scarcely less important than his investigations 
of the character of black body radiation is Wien’s 
work on the positive rays or Kanahtrahlen dis¬ 
covered by Goldstein. In this important line of 
research he was a pioneer. So far back as the year 
1898 ho read a paper to the German Physical 
Society on the electrostatic and magnetic deflection 
of canal rays. This was the first of a long series of 
papers on a subject which occupied his attention 
almost to the time of his death. 

Wien was the editor of the Annalen der Phytsik, 
the greatest and the oldest of the scientific journals 
devoted to physics in Germany. A fine lecturer 
and teacher, he was held in high esteem and affec¬ 
tion by his students, and they and all who knew 
him will mourn the loss'of Wien the man as much 
as that of Wien the savant. This brief appreciation 
and tribute to his memory may fittingly conclude 
with words which he himself used on the death of 
the great master Kelvin : 

“ Now closes a life that was infinitely rich with 
an inner wealth, a life that it was worth while to 
have lived.’* 


Phof. P. P. SusHKisr. 

Pjdtbb Petrovitoh Sushkin was bom on Feb. 8, 
186§ # in Tula, Central Russia. From his early days 
he was deeply interested in wild Nature, and already 
as a young student of the University of Moscow 
made a thorough study of the bird fauna of the 
Tula, Moscow, and Voronezh provinces and pub- 

No. 8080, Vol. 122] 


lished his first paper, a forerunner of a long series of 
faunistic studies on birds of various parts of Russia, 
from the Urals and the Kirghiz steppes to Altai and 
Mongolia. Explorations of this kind were made 
possible for him because, as a brilliant student, he 
received a special research scholarship at the Uni¬ 
versity of Moscow, and in 1901 he was made a 
lecturer in zoology. In 1910 he was appointed to 
the ohair of vertebrate zoology and comparative 
anatomy in the University of Kharkov. During the 
revolution he had to move from Kharkov to the 
(Crimea, where he lectured in the local university for 
some time, until in 1921 he was elected Keeper of 
the Ornithological Department of the Zoological 
Museum of the Russian Academy of Sciences in 
Leningrad. Two years later he was elected a 
member of the Academy. His activities in the 
Academy were numerous, since, besides being in 
charge of the bird collections of the Zoological 
Museum, he presided over several permanent 
commissions, took charge of the newly formed 
North Dvina gallery of pakeozoic vertebrates 
of the Academy’s Geological Museum, and 
acted as secretary of its physico- mathematical 
section. 

Ornithological science is indebted to Sushkin for 
his extensive and thorough studies in the faunistics 
and distribution of birds of the Altai, Kirghiz 
steppes, Siberia, and Mongolia. In these studies 
Sushkin always used his unusually wide knowledge 
of related sciences and tried to apply the distribu¬ 
tional data to the solution of general problems of the 
origin and history of the bird fauna of palaoarctic 
Asia, and his works are of immense value in this 
respect to every biologist studying any group of 
animals in Asia. Faunistic work on birds led 
Sushkin to his attempts to find confirmation of his 
conclusions with regard to other animals, and he did 
a considerable amount of work on the distribution of 
butterflies, since he believed that their distribution 
follows more or less the same laws as that of birds. 
Lately, he expanded his views on the history of the 
fauna of Central Asia so as to include even the 
problem of the origin of man, and he believed that 
man originated in, the barren mountainous regions 
of Central Asia. 

Apart from faunistic work, Sushkin is well known 
for his masterly systematic studies of several 
difficult groups of birds; these papers of his are 
particularly valuable because of his deep knowledge 
of the comparative anatomy of birds. Recently, 
Sushkin undertook a study of paleozoic reptiles and 
amphibians, and published several important papers 
on them, but this work has been cut short by his 
untimely death, which occurred on Sept, 17 last, 
from pneumonia. He left numerous pupils in 
Russia and many friends there and abroad, since he 
travelled in Europe in 1900 and again in 1924 (when 
he visited also America). A tragic detail, typical of 
the conditions under which he had to work in recent 
years, may be added: his flat in Leningrad ivaa 
broken into during his funeral and everything of 
value stolen, including some unfinished manuscripts 
on which he was actually working up to the day of 
his death. 
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Friedrich Hayn, extraordinary professor of 
practical astronomy at the University of Leipzig, 
died on Sept. 9 at the age of sixty-five years. He 
was educated at the Dresden Gymnasium and the 
Universities of Leipzig and Gottingen. He gained 
his degree with a thesis on the orbit of comet 1862 
III. He then obtained a position at Leipzig Obser¬ 
vatory, and retained his connexion with that insti¬ 
tution in various capacities for nearly forty years. 
He is perhaps best known for his studies of seleno¬ 
graphy and the rotation elements of the moon. 
He also made numerous observations of comets and 
planets, eclipses of the sun and moon, and carried 
out triangulaiions of the Pleiades and the Praesepe 
cluster. He was also interested in clocks and time- 
dotermillation. He was appointed professor in 
1920 ; his work as a teacher during the last eight 
years has been active and fruitful. 


We regret to announce the following deaths: 

Sir Hugh Anderson, F.R.S., Master of Gonville and 
Caius College, Cambridge, a distinguished worker on 
the physiology of the nervous system, on Nov. 2, aged 
sixty-three yearn. 

Sir Alexander Kennedy, F.R.S., emeritus professor 
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of engineering in University College, London, and 
a past president of the Institutions of Civil and 
Mechanical Engineers, on Nov. 1, aged eighty-one 
years. 

Prof. Theodor Paul, director of the research institute 
for the chemistry of foodstuffs at Munich and director 
of the Imperial Health Department at Berlin from 
1902 until 1905, on Sept. 30, aged sixty-six years. 

Prof. J. G. Pertseh, Jr., professor of electrical engin¬ 
eering, Cornell University, on Aug. 23, aged forty 
years, 

M. Pierre Henri Puiseux, member of the Paris 
Academy of Sciences, and honorary observer at the 
Observatory of Paris, and author with Lcewy of a 
photographic atlas, of the moon, on Sept. 28, aged 
seventy-three years. 

Dr, Joseph T. Rosa, Jr., of the branch of tho college 
of agriculture of the University of California at Davis, 
who had conducted extensive researches on the 
physiology and genetics of vegetable crops, on Aug. 
22, aged thirty-three years. 

Dr. Benjamin W. Snow, until 1926 professor of 
physics in the University of Wisconsin, known for his 
work on radiation and infra-red metallic spectra, on 
Sept. 21, aged sixty-eight years. 

Sir Charles Tomes, F.U.S., a pioneer in the scientific 
development of dentistry, who carried opt important 
investigations on the structure and development of 
the teeth of some of the lower vertebrates, on Oct, 24, 
aged eighty-two years. 


News and Views, 


His Majesty the King has approved of the following 
awards this year by the president and council of the 
Royal Society in respect of tho two Royal Medals : 
A Royal Medal to Prof. A. S. Eddington, for his con¬ 
tributions to astrophysics ; a Royal Medal to Prof. 
R. Broom, for his discoveries, which have shed new 
light on problems of the origin of mammals. The 
following awards have also been made by the presi¬ 
dent and council : The Copley Medal to Sir Charles 
Parsons, for his contributions to engineering science ; 
the Rutnford Medal to Prof. F. Pasohen, for his con¬ 
tributions to the knowledge of spectra ; the Davy 
Modal to Prof. F, G. Dorman, for his contributions to 
physical chemistry, particularly for his theory of 
membrane equilibrium ; the Darwin Medal to Dr. 
L. Cockayne, for his contributions to ecological 
botany; the Sylvester Medal to Prof, W. H. Young, 
for Ills contributions to the theory of functions of a 
real variable ; the Hughes Medal to M. lo Due de 
Broglie, for his work on X-ray spectra. 

The following is a list of those recommended by 
the president and council for election to the Council 
of the Royal Society at the anniversary meeting 
on Nov. 30 : President , Sir Ernest Rutherford; 
Treasurer , Sir David Prain ; - Secretaries, Sir James 
.leans and Dr. H. H. Dale ; Foreign Secretary, Sir 
Henry Lyons ; Other Members of Council , Dr. F, A, 
Bathor, Dr. C. Bolton, Dr. C. G. Douglas, Mr. R. H. 
Fowler, Prof. E. W. Hobson, Sir Frederick Hopkins, 
Prof. A. Lapworth, Prof. J, C. G. Led high am, Prof. 
F. A. Lindemann, Dr. P. C. Mitchell, Prof. J. C. 
Philip, Prof. A. C. Seward, Prof. G. Elliot Smith, Sir 
Thomas Stanton, Mr. A. A. C. Swinton, and Prof. C. 
T. R, Wilson. 
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The immense practical importance of virus diseases 
of plants is being increasingly rocognisod, and it is a 
pleasure to note that the investigation of their more 
fundamental aspects has not been lost sight of. 
Generous provision has now been made for the latter 
by a grant from the Empire Marketing Board to the 
Rothamsted Experimental Station. This will allow 
of the addition to the staff of the Station of a plant 
physiologist, ft cytologist, and an entomologist, to¬ 
gether with adequate maintenance, equipment, and 
laboratory assistance. The grant also provides for 
the erection of a range of insect-proof glasshouses 
with special facilities for virus researches. The 
appointments will be to the Department of Mycology, 
of which the head is Dr. W. B. Brierloy. The ohief 
of the Section of Virus Diseases in tho Department is 
Dr. J. Henderson Smith, whose work in this field is 
already well known, and the intimate oo-operation of 
a medical bacteriologist, a plant physiologist, a 
cytologist, and an entomologist in the intensive study 
of the more fundamental aspects of virus diseases 
marks a noteworthy step forward in the exploration 
of this congeries of very difficult and obscure problems. 
Further, this group of workers will be an integral 
portion of a research department of mycology, and 
thus carry out their investigations in the closest 
association with workers on fungous and bacterial 
diseases of plants and general plant pathology. The 
Empire Marketing Board is to b© congratulated on 
its wisdom in making this development possible, and 
it is hoped that the Department of Mycology at 
Rothamsted will become an Empire centre for the 
study of virus diseases of plants where workers from 
at home and overseas witl be welcomed Afrui find 
facilities unobtainable elsewhere. 
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Thb centenary of the Spectator, which again recalls 
by its name the earlier publication of Addison and 
Fielding, was celebrated last week by the issue of a 
voluminous and interesting number, giving both the 
history of the review since 1828 and general articles 
by many leading writers in scienoe, literature, and 
politics. It may well claim an honoured, and even a 
unique, position among English journals. With the 
Times and Punch it probably represents better than 
any other paper the mental attitude of the English 
cultivated middle class, which is, in the broad sense, 
liberal, without being revolutionary, very open to 
useful new ideas wliile tenacious of tho settled 
traditions of the country, eager to redress palpable 
injustice while avoiding sensations and dangerous 
adventures. The Spectator , founded by an ardent 
and outspoken Scot, R. S. Rintoul, and established 
by Meredith Townsend and R. H. Hutton, tended 
during the long editorship of J. St. Loo Strachey 
rather to the conservative side. This was due, as in 
so many other cases, to the split over Home Rule, and? 
the Irish question being now out of the way, it has 
resumed a more comprehensive attitude. Its circula¬ 
tion has recovered, and is far higher than even in 
the palmy'days of Townsend and Hutton. 

It is pleasing to notice that in this centenary 
number of the Spectator considerable space is given 
to articles on the progress and prospects of science. 
Both Sir Oliver Lodge and Sir Alfred Ewing contri¬ 
bute papers. This way undoubtedly lies the best 
hope of the futuro, especially for the classes of people 
who read the Spectator . There is great scope and 
groat need for a further admixture, both of the 
results and still more of the spirit of science, in pub¬ 
lications which appeal to the general reader and must 
perforce give their main space to books and politics. 
While the scientific journal becomes more specialist, 
the general aspects of science wall need more constant 
presentation to the non-specialist. We congratulate 
our veteran contemporary most heartily on its long 
course so brilliantly executed and tho vigour w T ith 
which it faces the tasks of another century. 

About thirty years ago V. Poulaen of Denmark in¬ 
vented the telegraphone, an instrument for recording 
sounds in such a way that they can be reproduced. 
In the case of the gramophone, the recording and 
reproducing are purely mechanical, but the tele¬ 
graphone is worked magneto-electrically and can be 
operated from a distance. The principle on which the 
instrument aots is that of magnetising in varying 
strengths the successive points of a thin steel wire as 
it is moved past the pole or poles of an electromagnet, 
the winding of the electromagnet being in the 
secondary circuit of an induction coil connected with a 
microphone. On speaking into the transmitter, the 
induced currents in the secondary produce variations 
in the magnetic field which cause the moving wire to 
be permanently magnetised in different intensities 
along its length. If we pass the steel wire magnetised 
in this way in the same direction as it originally passed 
the poles of the electromagnet, the receiver produoes 
the original sounds* the loudness, however, being 
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much diminished. It was proposed many years ago 
to use the instrument for the recording of conversa¬ 
tions held over an exchange telephone line. When the 
subscriber is absent, the ringing of his bell automatic¬ 
ally starts and switches in his telegraphone. On the 
return of the subscriber his telegraphone repeats the 
caller’s message. The sounds heard in the tele¬ 
graphone wore quite clear and were free from ex¬ 
traneous noises, but they wore faint, and in most 
common battery telephone circuits the results were 
poor. 

A considerable step in advance in developing the 
telegraphone has recently been mode by Dr. Curt 
Stille. According to the Times of Nov. 1, a British 
group of financiers has obtained from a German bank 
the rights of manufacture for the whole world outside 
of Germany. It is claimed that the now machine can 
be used for recording speeches and office letter dicta¬ 
tions, tho wire * record * being wound on a spool. It 
can also bo used to record telephone messages. It is 
claimed that the provincial and foreign correspond¬ 
ents of newspapers will thus be able to transmit news 
by telephone at a quarter of the pit'sent cost. A 
demonstration of tho new apparatus was given in 
London on Oct. 31. Among the items recorded were 
a vocal solo, a recitation, and an orchestral selection. 
After a few minutes’ waiting the mechanical process 
was reversed and the complete programme was repro¬ 
duced. Tho reproduction, although tho tonal effect 
was not quite so good as a gramophone, was clear and 
strong. Some of those present spoke into the macnino 
and heard the reproduction of their voices immediately 
afterwards. 

In his presidential address to the Institution of 
Electrical Engineers, delivered on Oct. 25, Colonel 
Edgeumbe discussed mainly the economics of engineer¬ 
ing production. It was encouraging to hear him 
prophesy that the electrical industry will double, and 
possibly even treble, its production in about fifteen 
years’ time. There is the important limitation, how¬ 
ever, that no industrial upheavals occur in the in¬ 
terval. He touched on more controversial matter 
when he suggested that the British manufacturer 
should be protected from foreign competition in the 
home market, although he modified the suggestion by 
saying that it should only be for a limited period. He 
made the proposition very attractive by saying that if 
the manufactured goods of the value of 100 millions 
sterling at present being imported into Great Britain 
were made here instead, we could find employment 
for 800,000 men and thus solve the unemployment 
question. He does not grudge our foreign friends 
their orders, but merely regards tariffs as an economic 
necessity of the moment. He said that when a cor¬ 
poration places an order for £50,000 abroad tho chief 
sufferers are the unemployed, some 500 operators 
being kept out of employment for about six months. 
In order that a country may have a high standard of 
living it is necessary to have a higlj.rate of production 
per annum. In the United States and in Canada the 
yearly output per operative is nearly £900 ; in Great 
Britain it is only about half this. The relative pur- 
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chasing power of the hourly wage in America is nearly 
double that of our own, We think that his suggestion 
of Belling a certain fraction of a factory’s output over¬ 
seas at cost price, or even slightly loss, is a sound one. 
He shows how it might actually bring down the cost to 
the home purchaser. Electrical undertakings nearly 
always soil * power units ’ at a much cheaper rate than 
‘ lighting units,’ and this policy can be justified. It is 
no easy matter for one manufacturing country to 
compote with another where working hours are longer, 
wages are lower, and where also luxury, entertainment, 
and living are on a much lower plane. 

In his Cameron lecture, delivered to the University 
of Edinburgh on Oct. 30, Dr. E. G. Banting gave a 
historical account of the research that resulted in the 
discovery of insulin. It was exactly eight years 
previously, on Oct. 30, 1920, that lie conceived the 
idea that, if ho ligatured the pancreatic duct and 
allowed the pancreas to degenerate, he might be able 
to obtain from the degenerated pancreas an active ex¬ 
tract of the islets of Langerhans. Ho obtained per¬ 
mission to try out this idea in the Department of 
Physiology in the University of Toronto, and also 
obtained the services of Dr, Bost, who was then a 
medical student, for help in estimating blood sugars. 
Work was commenced in May 1921, and the extracts 
from degenerated pancreases were found to lower the 
blood sugar and to produce clinical benefit in de- 
pancroatised dogs. A more adequate supply of islet 
extract was found to be available in the pancroases of 
fatal calves, and from the material thus obtained 
something was learnt of the solubility of the active 
principle. This led to the discovery of a method by 
which active alcoholic extracts could be obtained from 
the pancreases of adult cattle. 

Continuing , Dr, Banting said that in January 1922 
the pancreatic extracts wore first tried on diabetes 
patients. The results were sufficiently encouraging 
to cause Prof. J. J. R. MacLeod to turn a large 
proportion of his staff to work on the problems 
of the physiological activity of the pancreatic ex¬ 
tract. Very soon the results were such as to at¬ 
tract general attention, anti from that time onwards 
intensive investigations on insulin have been con¬ 
ducted all over the world. Prof, Banting succeeded 
where many failed, and this fact lends spocial interest 
to the concluding words which he addressed to hie 
large audience of students. “ I am a firm believer in 
the theory that you can do anything that you wish in 
this world, within reason, if you are prepared to make 
the sacrifice, think and work hard enough and long 
enough. 

‘There is no chance, no destiny, no fate 
Can circumvent, can hinder or control 
The firm resolve of a determined soul. 

Gifts count as nothing. Will alone is great; 

All things give way before it soon or late.’ ” 

Patent law, which ought to operate to the en¬ 
couragement and reward of chemical investigation, 
frequently exercises a quite contrary effect, Re¬ 
marking that chemical invention differs in many re¬ 
spects from mechanioal invention, Mr. F. H. Carr, the 
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immediate past-president of the Society of Chemical 
Industry, referred in his recent presidential address to 
the unsatisfactory state of legislation in this matter, 
and offered the suggestion that chemists in various 
countries should ondeavour, in some concerted manner, 
to encourage research, to maintain a truly i ntor- 
national spirit in science, and to secure a just reward 
to the inventor for the improvement in industry re¬ 
sulting from his invention—the reward, moreover, 
including recognition of the value of researches freely 
published in scientific journals. Such preliminary 
action should lead to an improvement in tho unifica¬ 
tion of patent law and avoid the necessity for much of 
the secrecy which surrounds many important manu¬ 
facturing operations and investigations carried out in 
connexion therewith. On one hand, a large number 
of chemical patent specifications aro designed to bar 
the field of roRearcli to other workers, and, on the other 
hand, many successful inventions yielding large 
royalties are based on the scientific work of others who 
have not sought patent protection. 

Mu. 0auk’s stimulating address was not confined to 
criticism, however justifiable, but discussed the work 
of the research associations, and referred to some of 
the major advances of chemistry and chemical in¬ 
dustry, naturally with particular referonco to those 
based on researches carried out in Great Britain and 
the United States of America. Mr. Carr concludes 
and few competent judges will disagree—that in¬ 
dustrial leadership should be entrusted to those who 
mid erst and science and are therefore able to judge the 
value of an invention ; further, that amalgamation, 
whether of firms or of their research departments, 
should be accompanied by the provision of effective 
scientific leadership invested with a proper degree of 
influence in relation to commercial and financial 
affairs. With Mr. Carr, and with nil scientific workers 
of goodwill, we hope that when the world is finally re¬ 
leased from the fear of war and from the fear that our 
civilisation may suffer destruction through the power 
of science, nations will combine to promote with 
greater intensity the objects of science in harnessing 
the resources of the world to the betterment of man¬ 
kind. 

In 1781 there was published at Mannheim, on behalf 
of one Henry Zimmermann, an account of the third 
voyage (1776-1779) of Capt. James Cook. Not long 
ago the Alexander Turnbull Library, Wellington, N.Z., 
prepared and issued a translation of this record, for 
which we believe Miss Teweley, of the library staff, 
was mainly responsible. Much interesting matter is 
made generally available thereby. Zimmermann’s 
narrative informs readers that in the year 1778 two 
war-sloops, the old Resolution and Discovery, were 
being sent out on an exploring expedition, and he 
signed on the latter as a common sailor. She had 
72 men and 12 guns aboard, and in command, Capt. 
Charles Clerke. “Fearing,” he says, “os indeed 
proved to be the case, that we sailors would be obliged 
either to give up, or to destroy, all papers dealing with 
public matters, I took the precaution to write down 
briefly, and in the German language, all the principal 
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events 'which took place. It is from this notebook 
and my memory that I have drawn the materials.” 

On Thursday last* Nov. 8, occurred the centenary 
of the death of Thomas Bewick, celebrated for his 
woodcut illustrations of animals and birds, A north- 
countryman, he was bom at Cherry bum, Northum¬ 
berland on Aug. 12, 1753, and died at Gateshead on 
Nov. 8, 1828. Early in his career, and whilst in 
apprenticeship at Newcastle, Bewick secured the 
valuable patronage of Dr. Charles Hutton, the mathe¬ 
matician, whose treatise on mensuration was in 
progress. After working ill London for a short time 
Bewick returned to Newcastle. In 1790 appeared 
“A General History of Quadrupeds”; in 1797 the first, 
and in 1805 the second, volume of his “ History of 
British Birds,” considered to be his premier work. 
For R. J. Thornton’s “Family Herbal” (1814) 
Bewick prepared two hundred and fifty-eight en¬ 
gravings exemplifying plants drawn from Nature by 
Henderson. He also designed the woodcuts in Robert 
Bloomfield’s “The Farmer’s Boy” (1800). Bewick 
rendered distinct sorvice to the science of his time as 
an interpreter, through spirited and facile engravings 
illustrative of many branches of natural history in the 
wild. Ho did not profess to bo other than an observant 
student, but fine craftsmanship was at his call. To the 
country gentleman he was an inspiration. Reference 
to the British Museum Catalogue of Printed Books 
will show the nature and astonishing variety of his 
illustrative efforts. His accessories, backgrounds, 
vignettes, and tail-pieces bore each a story. There 
is a portrait of Bewick by James Ramsay in the 
National Portrait Gallery. 

Those of our readers interested in Prof. Bone’s article 
in the issue of Sept. 1 on “ The Centenary of James B. 
Neilson's Invention of Hot-Blast in Iron Smelting,” 
will be glad to know that the West of Scotland 
Iron and Steel Institute has recently published in 
booklet form a short life of Neilson, compiled by Mr. 
T. B. Mackenzie. Included in this booklet are a 
portrait of the inventor, a reproduction of the painting 
showing Neilson, Macintosh, Wilson, and their law 
agents, made after the great ‘ hot-blast trial * at 
Edinburgh, and some sketches showing the early appli¬ 
cation of the hot blast. Extracts are also given of 
Neilson 5 s address at the opening of the Workmen's 
Institution which he founded at the Glasgow Gas 
Works, and Neilson's own account of the steps by 
which he was led to his epoch-making invention. The 
latter is extracted from the reports of the discussion 
whioh took place on a paper read by Mr. H. Martin 
before the Institution of Mechanical Engineers in 
Birmingham, " On the Construction of Hot Blast 
Ovens for Iron Furnaces,” the paper being read on 
May 4, 1859, and the discussion taking place on 
July 27. Neilson undoubtedly belonged to a clever 
family, and in the brief biographical sketch we are 
given we see him as a man of quiet, reflective mind, 
strict in his religious and social duties, unassuming 
and kind, and invariably actively interested in the 
welfare of those around him. We are not told what 
fortune he made or left, but in concluding his inter- 
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eating review Mr. Mackenzie remarks : “ It may be 
estimated that as a result of NeiIson's invention of the 
hot blast his country has benefited to the extent of 
about twelve million pounds sterling per annum.” 

The destructive winds that occurred in several 
places in the south-east of England, including a part of 
London, on Oct. 22, have been the subject of an 
official inquiry by the Meteorological Office. The 
request for information from private individuals met 
with such an unexpected response—264 letters and 
217 barograms had been received up to Nov. 3 -that 
the inquiry is still in progress. It has been estab¬ 
lished, however, that the London storm travelled 
slightly east of north on a straight patli of very narrow 
width, from near Victoria station to Jiighgate, but it 
was diminishing in severity by the time it had reached 
Euston, and no damage was reported until a fresh 
access of energy took place at Highgate. Barograms 
on the storm's path showed a very sudden fall and 
recovery of pressure, amounting as a rule to two 
or three millibars. The phenomena observed were 
similar in character to those of an American tornado, 
but although the wind was of destructive violence it 
was less strong than that of a typical American storm. 
It was unfortunate that it occurred after dark, as this 
made it impossible to tell whether the characteristic 
‘ funnel cloud ’ was present. Events of a similar 
nature took place on the same evening at Bromley 
(Kent), whore a track parallel to that of the London 
tornado was followed, and near Southampton. It 
may be recalled that in 1913 a tornado occurred on 
nearly tho same date in South Wales, and resembled 
this one in that its track was very narrow and was from 
south to north ; on that occasion also it practically 
died out, only to reappear farther north, and there 
was at least one other outbreak of the same kind in 
another part of Groat Britain. 

Explanations of the precise conditions under which 
a tornado arises are somewhat speculative, owing to 
want of sufficiently detailed observations of atmo¬ 
spheric structure in the immediate neighbourhood. It 
is evident that they develop most often, as did the 
London storm, at tho discontinuity between different 
wind currents, but it is unlikely that the differences in 
density between tho different currents provide any 
appreciable part of the kinetic energy of the whirl, 
which must presumably eomo from the latent heat set 
free in the condensation of water vapour into rain. 
According to this view, tornadoes may be more 
frequent in America because of the nearer presence of 
large areas of warm sea-water capable of supplying the 
necessary water vapour, and not, as has sometimes 
been assumed, because of the greater contrasts of 
temperature there. 

The U.W. coastguard patrol vessel Marion returned 
to New London, Conn., on Sept. 18, after a ten weeks’ 
cruise in the waters between Greenland and Labrador ; 
and some preliminary information as to the main 
results has been received. More than 2500 soundings 
were made with the echo gear. The larger part of the 
area was found to have a depth of more than 1000 
fathoms, and 2000 fathoms or more was reached at 
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the southern end. The Greenland shelf is not so wide 
an was supposed, and has a very abrupt outer edge. 
The Labrador shelf, on the other hand, is wider than 
it is generally charted, and lias a remarkable trough 
in it, running parallel to the coast, at a distance of 
40 miles, for the greater part of its length. More 
than 2000 records of temperature and salinity were 
obtained at various depths at 191 positions, intended 
for the dynamical calculation of the speed of the ice- 
boaring currents on the basis of the work of V. 
Bjerknes. This will take a considerable time, but so 
far as they have been examined they have led the 
oflieers of the expedition to some unexpected con¬ 
clusions. No trace of a warm north-going under¬ 
current was found in Davis Strait, and it is suggested 
that the openness of the North Water is due to the 
shape of the basin. A layer of water 100 metres thick 
covered the larger part of the deep area with '* a 
temperature o u above normal/’ The deep-bottom 
water had a temperature of 2-6° C., and a salinity of 
34-90, and, in the opinion of the leader, Lieut.- 
Commander E, H. Smith, is not formed locally, but 
has crept slowly northwards from the Antarctic 
regions. Warm Atlantic water pushed in past Cape 
Farewell, and apparently kept well over to tho Green¬ 
land side ; on the Labrador Hide water of low salinity 
extended far seawards. About 1000 bergs were soon 
off Disko Island, and 200 near Cape Harrison. No 
pack-ice was found south of Cumberland Sound. 

At the International Conference for Phytopathology 
and Economic Entomology, held in Holland in 1923, a 
prize fund was inaugurated at the instance of Prof. 
Eriksson, who contributed a substantial sum to it. 
Other contributions were made and sums collected, so 
that tho standing committee of the Conference is now 
able to announce the offer of two prizes of the value 
of 1000 Swedish crowns (about £55) each. The prizes 
are to be awarded for the best two memoirs con¬ 
cerning: (1) investigations on rust (Uredinese) diseases 
of cereals (wheat, oats, barley, and rye); and (2) in¬ 
vestigations on the r61o played by insects or other 
invertebrates in the transmission or initiation of virus 
disease in plants. Competitors may be of any nation¬ 
ality, and memoirs (which may be in English, French, 
or German) must reach tho Secretary of the Com¬ 
mittee on of before May 30, 1930. The awards will 
be announced, after adjudication by two boards of 
specialists of international reputation, during the 
International Botanical Conference in Cambridge in 
1930. Full particulars of the scheme may be had on 
application to the Secretary, Mr. T. A. Sohoevers, 
Wugeningcn, Holland. 

The first Liversidge Lecture before the Chemical 
Society, entitled “Physical Chemistry in the Service of 
Biology,” will be delivered by Prof. F. G. Donnan in 
tho meeting hall of the Institution of Mechanical 
Engineers on Thursday, Nov. 29, at 5.30 p.m. Tho 
lecture is open to the public, without ticket. 

Phop. A. R. Lino, of the University of Birmingham, 
will deliver the eleventh Stroatfeild Memorial Lecture 
before tho Institute of Chemistry in the Lecture 
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Theatre, King’s College, Strand, W.C.2, on Friday, 
Nov. 10, at 8 p.m., taking as his subject, “ Contribu¬ 
tions to the History of Staroh and its Transformation 
Products.” Admission is by ticket, obtainable free 
of charge, from the registrar of the Institute of 
Chemistry, 30 Russell Square, London, W.C.l. 

It has been decided by the council of the British 
Institute of Radiology incorporated with the Rontgen 
Society, to hold a special meeting at the opening of the 
new session on lines similar to last year, when the 
inaugural meeting of this body was celebrated. On 
the present occasion, in addition to the address by 
Dr. G, W. C. Kaye, the president for 1928-29, papers 
have been promised by Prof. W. L, Bragg, Sir Thomas 
Horder, Mr. W. Sampson Handley, Mr. A. T. Walton, 
Dr. G.Shearer, and other distinguished workers in the 
radiological world. Most of tho meetings will be held 
at the Central Hall, Westminster, and at the same 
time there will be shown examples of the most modem 
X-ray and allied apparatus, which will include exhibits 
by all British firms engaged in this industry. The 
proceedings are not open to the general public, but any 
person practically interested in radiological work is 
invited to attend. The Director of the Institute, 
Dr. J. Muir, 32 Welbeck St., London, W.l, will give 
any information dosired. 

Intending purchasers of publications of the U.S. 
Bureau of Standards, such as the Jotimal of Research, 
obtainable through the Superintendent of Documents, 
Washington, will bo glad to have tho information, 
forwarded to us by a correspondent, that the Super¬ 
intendent of Documents will not accept cheques, but 
only international money ardors. 

The reviewer of “British Rainfall” in Nature of 
Nov. 3, p. 678, suggested that Mr. L. C. W. Bonacina’s 
article on tho snowfall of the half-century from 1876 
to 1925 was inspired by the heavy snowfall in the 
south of England last Christmas, Mr, Bonaoina 
writes to correct this impression. His article was 
actually in typescript last November, and the refer¬ 
ence to the Christmas snowstorm was added after¬ 
wards. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A chemical 
assistant in the bio-chemical laboratory of the General 
Hospital, Birmingham—The House Governor, General 
Hospital, Birmingham (Noy. 13). Two assistant 
inspectors of weights and measures under the Somerset 
County Council—The Clerk of the Somerset County 
Council, Boulevard, Weston-super-Mare (Nov. 15). 
A temporary technical assistant on farm economics 
under the Board of Agriculture for Sootland—The 
Secretary, Board of Agriculture for Scotland, Queen 
Street, Edinburgh (Nov. 15). A senior assistant in 
the chemical department of the West of Scotland 
Agricultural College—The Secretary, West of Scotland 
Agricultural College, 6 Blythswood Square, Glasgow 
(Nov. 15). A lecturer in mechanical engineering at 
the Aston Teohnical College—The Chief Eduoation 
Officer, Birmingham (Nov, 18), An assistant at the 
Low Temperature Research Station, Cambridge, with 
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knowledge of physios and biology, for work in con¬ 
nexion with the preservation of fruit and vegetables 
—The Superintendent, Low Temperature Research 
Station, Cambridge (Nov. 17). A lecturer in elec¬ 
trical and mechanical engineering at the College, 
Swindon—The Principal, The College, Swindon (Nov. 
17). A research assistant under the Safety in Mines 
Research Board for work in connexion with wire ropes 
used in coal mines—The Under-Secretary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Street, S.W.l (Nov. 19). An assistant lec¬ 
turer in dairy husbandry in the department of 
agriculture of the University of Leeds—The Registrar, 
The University, Leeds (Nov, 19). An agricultural 
entomologist at the Kirton Agricultural Institute— 
The Principal, Kirton Agricultural Institute, Kirton, 
nr. Boston, Lines. (Nov. 20). An assistant to the public 
analyst of the City of Manchester—The Medical 
Officer of Health, 1 Mount Street, Manchester (Dec. 1). 


A physiologist, a cytologist, and an entomologist at 
the Rothamsted Experimental Station, for research on 
virus diseases of plants—The Secretary, Rothamsted 
Experimental Station, Harpenden (Jan. 31). An 
agronomist under the Director of Investigations 
of the Australian Tobacco Investigation* -F. L. 
McDougall, Room 321 .Australia House, Strand, W.C. 2. 
An invostigator on aluminium founding, under the 
British Non-Ferrous Metals Research Association— 
The Director, British Non-Ferrous Metals Research 
Association, 71 Temple Row, Birmingham. 

Erratum. —Mr. K. Sreenivaaan, referring to his 
letter entitled “ Long Wave Radio Reception and 
Atmospheric Ozone ” in Nature of Oct. 27, p. 646, 
informs us that while correcting the proof ho over¬ 
looked n mistake on p. 646, near the bottom of col. 2. 
The figure for correlation given there is 1-77 i 0 23 ; 
it should be 1*77/2 ± 0*023, that is, 0-88 ±0-023. 


Our Astronomical Column. 


Taylor’s Comet. —Herr Roinmuth, of the Kdnig- 
stuhl Observatory, announces that he made a careful 
search by photography for Taylor’s comet on two 
nights without* success, which gives ground for appre¬ 
hension that this comet is following the example of the 
lost comot of Biela ; it will be remembered that 
Riela’s comet divided into two portions in 1846 ; the 
two portions were again seen six years later, but then 
vanished completely Taylor’s comet likewise divided 
into two portions in 191b. It was too badly placed in 
1922 to make observation possible. It looks as though 
division into two nearly equal portions is too great a 
strain on a comet’s constitution for it to survive long as 
a visible object. However, it is too early yet to give 
up hope, as the comet is approaching the earth, and 
also coming into a better position in the morning sky. 

The Leonid Meteors. —Prof. Harlow Shapley, in 
Harvard Announcement Card , No. 74, reminds ob¬ 
servers that the maximum of this shower is due in 
1931 and 1932 ; he asks for half-hour counts of meteors 
to be made each night, from Nov. 10 to 17, at as many 
stations as possible ; if this is done each year until 
the maximum is past, it will give useful information 
on the distribution of density on each side of the 
maximum. He also asks for calculations to be made 
as to the perturbations of the swarm since 1899; it 
will be remembered that in 1899, Drs. Downing and 
Johnston Stoney calculated that the action of Jupiter 
would cause the dense part of the swarm to miss the 
earth ; this was in fact verified, but their prediction 
was published too late to warn the public, so that great 
disappointment and considerable distrust of astro¬ 
nomical predictions resulted. 

There is a special difficulty in such predictions ; the 
periods of the earth and meteors not being exactly 
commensurable, we meet each time a portion of the 
swarm that has not met the earth before, so that we 
have to guess its position, guided by our knowledge of 
the positions of other portions of the swarm at a 
considerable distance away from it. 

DxsTORBANOBfl on Jupiter. —Rev. T. E. R. Phillips 
spoke on this subject at the October meeting of tno 
British Astronomical Association. Mr. B. M. Peek 
observed a curious marking south of the south tropical 
belt early in August. This esqcieHed a number of small 
dark spots that travelled at a great speed in the direc¬ 
tion of increasing longitude. They gave a rotation 
period of 9 h. 69 m., which is the greatest ever recorded. 
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They were carefully watched as they approached the 
Great Red Spot. The majority of them were deflected 
into a curved path which went round the Spot on the 
north side. As they passed the narrow passage 
between the Spot and tna equatorial bolt, they were 
drawn out into elongated ovals, suggesting a strong 
current through the narrows. They were followed 
for a short distance after this and then melted away. 
A few of the spots hazarded the direct path across the 
Red Spot, but they suffered for their temerity, as they 
were lost to sight and never reappeared. Mr. Peek's 
original marking also produced a region of irregular 
disturbance, which travelled, though much more 
slowly, in the opposite direction, that of diminishing 
longitude. 

News of the disturbance was sent by cable to Dr. 
Wright, and it is hoped that he may have obtained 
some photographs of the phenomena in light of different 
wave-lengths ; such photographs give information on 
the relative heights of markings. R. A. Proctor used 
to explain markings with a long rotation period as 
having come from a groat depth, where the rotational 
speed was less, so that they lagged behind on reaching 
the surface. 

The Great Fireball of Sept. 30. —Mr. W. F. 
Denning writes : “ This object passed over the north 
of England, its luminous flight beginning over Hawick, 
then passing over Northumberland in a direction to 
east by south ; it continued its course far out over the 
North Sea to the region of the Dogger Bank. About 
seventy-five accounts of the fireball’s appearance wei'e 
received, and from the best of these the objoct appears 
to have had a height of from about 00 to 21 miles 
along a path of about 160 miles, which it traversed at 
a velocity of about 18 miles per second. The radiant 
point was at 220° + 16°, near the star Zeta in Bootes, 
which was about 16° above the horizon a few degrees 
north of west at the time of the meteor’s appearance. 
The light it gave startled some of the many observers 
in Yorkshire, Durham, and other northern counties. 
No detonation was heard, but it appears highly 
probable that the object fell into the sea. Many 
persons allude to the fireball as appearing to be quite 
low in the air, several estimates of the height being 
60 yards, 100 yards, and 100 feet. Two of the observers 
state that they distinctly heard a ‘ fizzing * noise as 
the object passed. Errors of this kind are often 
made, however, by persons who look experience in 
observing such phenomena.’* 
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Research Items. 


A Chinese Fresco of T’ano Style. —A second 
fresco from the Moon Hill Buddhist Monastery 
near Ch’ing Hua Chen in. Honan Province has been 
acquired by the Museum of the University of Pennsyl¬ 
vania, and is described by Miss Helen fe. Femald in 
the Museum Journal , vol. 19, No. 2. It comes from 
the -wall which faced the first fresco in tho monastery, 
and is nearly perfect, showing greater intensity of 
colour and greater massiveness than the first in the 
central Buddha figure. It is eighteen feet in height 
and twenty-nine feet long. In design the style is 
that of the Tang dyndfety. The centre is occupied 
by a huge figure of Kakyamuni Buddha seated on the 
lotus throne. On each side is a huge Bodhisattva 
sitting European fashion turned ‘ three-quarters * 
towards tho Buddha. In the foreground between the,. 
Buddha and the Bodhisattva on each side are two 
graceful Bodhisattvas. Another Bodhisattva holding 
a howl and pomegranate, and a child worshipper, 
complete a group which is surrounded by a number 
of military-looking figures in armour and jewelry, 
probably devas. in colour the whole is magnificent. 
The painting appears to belong to a convention of 
grouping which became traditionally established in 
sculpture and painting early in the Tang dynasty, 
representing the Buddha with two attendant Bod¬ 
hisattvas, and a host of other adoring beings. 
Although very few early Chinese frescoes exist to-day, 
it is recorded that enormous numbers of them were 
painted during the Tang period and earlier. Prob¬ 
ably they were destroyed in tho rising against 
foreign religions in the ninth and tenth centuries. 

An Azilian Station in Ari^ge. —An account of 
the recent excavation of a cave at Montardit (Ari6ge), 
known as the ‘ Trou Violet,’ by Ida Vaillant-Couturier 
Treat and 'Paul Vaillant-Couturier, is given in 
VAnthropologic y vol. 38, Nos. 3-4. The cave was 
first identified as an archaeological station some twenty 
or more years ago, when a superficial examination 
brought to light neolithic remains. Shortly after, 
further evidences of occupation were found, as well 
aH a fragment of tho pelvis of a child, though in the 
interval a considerable quantity of cave earth was 
removed by the peasantry for use as fertiliser. Syste¬ 
matic excavation was begun in 1926, and has been 
continued regularly since then. It has been carried 
through a series of five stratifications down to bed¬ 
rock. Of these, the fourth is Magdalenian, while the 
second, immediately bolow tho disturbed area, is 
Azilian. The conformation of the cave is peculiar. 
A platform or sill is succeeded by an almost vertical 
drop, making the remoter part of tho cave an almost 
well-like shaft. By Azilian times, this had been 
practically completely filled in and provided a floor 
of considerable area, extending beneath the whole 
vault. Two interments were found which un¬ 
questionably belonged to Azilian times and had not 
been introduced by later inhumation. In one the 
remains were practically complete, but the other had 
been disturbed either by animals or man, and only 
a Hkull cap, clavicle, and a few other bones remained. 
It is concluded that the cave was used occasionally 
rather than as a place of regular occupation in late 
Magdalenian times, and similarly in early Azilian 
times, but that gradually it came to be regularly 
occupied, even after it had been used for sepulchral 
purposes. The human remains are comparable with 
those of Mas d’Azil, Ofnet, and Mugem. The dis¬ 
covery of pebbles showing traces of colour related the 
site to tho lower of Piette's sites at Mas d’Azil, which 
is only a few kilometres away. 
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Vitamin Content of Rice. —Investigations have 
been made to determine a satisfactory standard for 
beriberi-preventing rices (E. B. Veddar and R. T. 
Feliciano, Phillipine Jour . Science, 35). No rice of 
the series examined produced polyneuritis when fed 
to pigeons, provided that 50 per cent or more of the 
external layers of the grain were present. The pro¬ 
portion of these requisite layers was determined with 
reasonable accuracy by simple inspection after stain¬ 
ing with Grams’ iodine solution. For practical pur¬ 
poses, human beriberi can also bo prevented by 
selecting rice in this manner, though it cannot be 
recommended as a legal standard. It is suggested 
that races be classified as highly-, medium-, or under¬ 
milled according os they retain 0 to 20, 21 to 49, and 
50 to 100 per cent of the external layers. From the 
chemical side, 1-28 per cent fat is the best single index 
for a beriberi-preventing rice, 0*62 j>er cent phos¬ 
phorus penioxide is fair, V05 per cent ash is poor, 
while ami do-nitrogen is useless for tho purpose, A 
definite chemical index is proposed for use as a stan¬ 
dard for beriberi-preventing rice. No rice possessing 
these requirements produced polyneuritis in pigeons, 
and as pigeons are much more susceptible to the defici¬ 
ency of anti-neuritic vitamin than is man, this standard 
will not only protect man, but will also provide a 
margin of safety. This factor of safety is necessary, 
as tho vitamin content may be reduced by defective 
storage or preparation for food. Experiments with 
insect-infected rices indicate the probability that the 
loss, of vitamin during long storage of undermiJlod 
rice is caused by the depredation of insects that eat 
the external layers of the grain. 

Sound-production in Book-lice. —In the Ento¬ 
mologist's Monthly Magazine t August 1928, Mr. J. V. 
Pearman has an interesting communication on tins 
subject. For many years various writers have 
claimed that certain Psocoptera or book-lice are 
capable of producing an audible ticking noise (the 
* death watch ’), Others have denied the capability 
of sound production by such minute fragile insects. 
Mr. Pearman, however, has been able to demonstrate 
that the species ClothiUa pulsaloria is able to make 
audible sounds by tapping a Blightly thickened knob, 
near the apex of the ventral side" of the abdomen, 
against the substratum upon which the insect is 
resting. The sound is most distinct when the oreature 
is placed upon paper, more variable when it is on 
cardboard or wood, and non-audible on glass. The 
sound-production appears to bo confined to the female, 
and is considered to be a mating call. In certain 
other Psocids the inner surface of each hind coxa 
bears a soale-covered swelling which, in some species, 
has a kind of tympanum or presumed resonator 
situated just behind it. It is suggested that these 
organs are also for sound-production, and that the 
sound is made by the scaled swellings of the two 
legs being rubbed together. These organs are more 
largely developed in the males, and tho hypothesis of 
their sound - producing function is, at present, con¬ 
jectural. 

Blood Vascular System of the Spiny Dogfish,— 
The spiny dogfish, Syualus acanthins, is common off 
the coasts of the British Isles, and is not infrequently 
used instead of the common dogfish for class purposes. 
Until now, no adequate description of tne blood 
system has been available, and the account given by Dr. 
O’Donoghue and Miss Abbott (Trans. B. 8oe. Edin. t 
vol. 55, pt. 3, No. 33; 1923) will be specially weloomed 
by university teachers. The authors find tne vascular 
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system of this dogfish one of the most primitive 
and least specialised of any Elasmobranoh so far 
described. The presence of six complete branchial 
arches between tne dorsal and ventral aorta) in the 
embryo, as in the embryo of all the higher vertebrate 
groups, and their more or less complete retention in 
the adult, suggest that the higher vertebrata had a 
remote ancestor the branchial circulation of which is 
most nearly approached in living forms by the pen- 
ta rich id selachians. The authors have interpreted 
tho blood system in the light of recent embryological 
work, and have suggested a terminology for some of 
the vessels which is more suitable and useful in com¬ 
paring the conditions in Elasrnobranchs with those in 
other and higher vertebrate groups. The paper is a 
valuable and much-needed contribution to the com¬ 
parative anatomy of the vertebrate blood system. 

Philippine Trkmatodks. —In a paper on the 
Tver n at odes of Philippine fish, frogs, birds, and bats, 
M. A. Tubangui ( Philipp . Jour. Sci., 38, No. 3 ; 1928) 
describes a doften new species and a new genus, Idle 
most interesting is a new secies of Opvccelus in which 
an anus is present. The two branches of tho intestine 
unite not far from the posterior end of the worm, 
and form a short narrow canal which opens to the 
exterior through an anus which is not quite terminal 
but is situated on tho ventral surface. This worm 
occurs in the intestine of two species of Gloasogobius. 
In two Japanese species of Opeccelua from the intestine 
of fishes an anus is present (Ozaki, 1926). 

Amphibians of Western North America. —A 
recent Occasional Paper of the California Academy 
of Sciences is a detailed account of the amphibians 
of the western States, illustrated by original photo¬ 
graphs from living specimens. Although tho amphi¬ 
bian fauna of the area is stated to be not very numer¬ 
ous, the present account (by Joseph R. Slevin) admits 
40 species and sub-species, of which 22 are salamanders 
and 24 are frogs, toads, etc. The s]x>eific characters 
of these are described in detail, and short notices 
given of distribution and habits. Although many of 
the islands on the western coast of North America 
contain one or two species, and Vancouver shelters 
as many as six, it is a striking fact that no amphibians 
have been found on the islands in the Gulf of California. 

Experimentally - induced Metamorphosis in 
Echinus. —Prof. Julian S. Huxley records observa¬ 
tions (Anver , Naturalist, 62 , 363-376 ; 1928) on ex¬ 
perimentally - induced metamorphosis in Echinus. 
Treatment of advanced larvee of Echinus miliaria 
with very dilute solutions of mercuric chloride (about 
MU 2 x 10*), rapidly brings about precocious meta¬ 
morphosis. This appears to be caused through the 
■differential susceptibility of larval tissues and echinus 
rudiment; the former are more affected by the poison, 
begin to dedifferentiate, and can then be readily 
resorbed by the echinus rudiment. When the 
echinus rudiment is small, metamorphosis is leas 
rapid and may be incomplete, both larval and echinus 
tissues being dedifferentiated. It is suggested that a 
similar mechanism is operative in the normal meta¬ 
morphosis of echinids ; the larval tissues dediffer¬ 
entiating when the weight of the echinus rudiment 
causes the organism to sink away from the favourable 
conditions for food and oxygen at the surface of the 
sea* 

New British Freshwater Pearl Mussel* —An 
extraordinary find has just been made of a new 
species of freshwater pearl mussel in the British 
Islands. Mr. R. A. Phillips describes this find, which 
comes from the River Nore, at Durrow, Queen’s 
County, I.F.S., under the name of Margaritifera 
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durrovensia (Proc. Molac. Soc. Loud., vol. 18). It 
differs from the well-known form, M. margaritifera 
(Linn.), in habitat, for it dwells in deep shady pools 
in hard water, instead of quick running streams of 
soft water, so that the umbones aro not eroded, and 
the posterior ond of the shell which projects up into 
the water as the animal crawls along thtf bottom 
becomes coated with 'race.’ It differs also in its 
external form and umbonal rugae as well as in the 
teeth and muscle scars, in which points it seems to 
approximate the M. auricularia (Speng.) dredged 
from the neolithic deposits in the bed of the Thames 
near Loudon. A note on the anatomical features of 
the animal by Mr. H. H. Bloomer is appended to 
Mr, Phillips’ paper, which is illustrated by throe 
plates from photographs by Mr. A. E. Salisbury. 

Yield of Conifers in Great Britain. —In the 
Forestry Commission’s Bulletin No. 3 (1920), the 
“ Rate of Growth of Conifers in the British Isles ” 
was dealt with, the information being based on 
ascertained data and the measurement of sample 
plots. This Bulletin is now out-of-print and has l>een 
revised and re-issued as Bulletin No. 10 , entitled 
“Growth and Yield of Conifers in Great Britain.” 
As its title implies, the material here recorded is of a 
technical character, of interest chiefly to the pro¬ 
fessional forester, the grower of woods, and the 
persons who afterwards purchase and make use of the 
produce. The data of growth aro obtained by the 
periodical and careful measurement of small areas 
of marked trees termed 4 sample plots.’ The first 
selection of such areas requires knowledge* and dis¬ 
crimination ; since to obtain results of importance 
areas of different classes of soil at different elevations, 
exposures, and so forth, require to be selected for each 
species dealt with. That the considerable amount of 
investigation work so far carried out has been possible 
is almost entirely due to the sympathy and cordial 
assistance extended to tho officers of the Commission 
and others by private land owners, for the majority 
of the sample plots at present in existence in Great 
Britain are situated in privately owned woods. A 
certain amount of new data is included in tho revised 
bulletin, and it may be confidently recommended to 
the study of all interested in this important matter. 

Seed Mixtures for Hay and Grazinu Land.— 
Staplodon and Davies (Welsh Plant Breeding Station. 
Series H, No. 8, Seasons 1921-1928) deal with various 
problems of seed mixtures for hay and grazing land, 
especially in connexion with environment and compe¬ 
tition. The effects of soil condition and management 
have boon studied in considerable detail, and yield 
results of much interest and importance. Compari¬ 
sons are made of the response from various tyjies of 
seed mixtures under varying cultural conditions, 
the practical aspect being kept in viow throughout. 
Special attention has been devoted to colonisation 
by unsown species. It appears that the trend of such 
colonisation is determined by the earliness of re-entry 
of bent grass and Yorkshire fog, and the degree of 
control which is exercised over these species if they 
appear immediately and abundantly. Within four 
years, twenty-four species had made a spontaneous 
appearance in one of the experimental fiolds, in addi¬ 
tion to others introduced as impurities in the seed 
sown. Further investigations deal with the influence 
of inter-specific competition in seed mixtures. This 
competition is largely determined by the reaction of 
the individual species to the cultural conditions and 
management, excessive competition having an adverse 
effect upon yield. Some species are naturally aggres¬ 
sive in type, but the degree of aggression may be 
modified by appropriate treatment of the sward. On 
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the whole, the grasses are aggressive compared to the 
clovers, chiefly because the grasses are the earlier to 
start into growth in the spring. Practical application 
of these experimental results is made in the compound¬ 
ing of “ Sensible seed mixtures.” The various factors 
which make for a“ successful mixture are considered, 
and details are given of type mixtures suitable for 
various purposes, subject to modification according 
to local requirements and conditions. 

Sydney and the Blue Mountains.— Three lec¬ 
tures by Dr. W. H. Woolnough, Advising Geologist to 
the Government of Australia, on the physical features 
of Sydney and the Blue Mountains, show the excellent 
physiographic studies in that area whieli have been 
stimulated by its many interesting problems. The 
lectures show the drift of opinion toward the view that 
faults have been more effective than folds in the 
formation of the eastern front of the plateau of New 
South Wales. Both processes have contributed, and at 
one time a monoclinal fold was regarded as the main 
movement and the faulting as subordinate. The claim 
that the Arctic coal seams indicate former tropical 
conditions where they occur receives no support from 
Dr. Woolnough ; for lie declares emphatically that the 
rich coal seams of tho Sydney area are not due to 
tropical forests, but were laid down under a climate 
that may have been frigid in severity. Tho author is 
perhaps unfortunately conservative in his retention of 
the term Permo-Carboniferous for the whole of the 
Coal Measures and associated beds in New South 
Wales. 

Former Glaciation of Kashmir. —A recent 
Memoir of the Geological Survey of India is devoted to 
a study of the glaciation of the East Lidar Valley in 
Kashmir by Lieut.-Colonel J. L. Grinlinton (vol. 49, 
part 2, 1928). The greater part of the memoir is 
devoted to a careful description of phenomena and is 
illustrated by a fin© set of photographs, sketches, and 
maps. The probablo sequence of events is then de¬ 
duced. Before the main Lidar valley was cut there 
existed a high, dissected plateau from which the 
higher peaks of the present day were carved. This 
area was first glaciated in what is called the High 
Level epoch of glaciation. A period of deep valley 
cutting followed, after which came the Low Level 
epoch of glaciation. After the first and maximum 
extension of the ice downstream, there was a recession 
during which the ice rctroated to the vicinity of the 
snouts of prosont-day glaciers. A second epoch of 
advance and retreat was followed in turn by a third 
and fourth, loading to the stage of recession repre¬ 
sented by the restricted glaciers of the present day. 
It is noteworthy that an "investigation of the former 
glaciation of the upper Indus by Dainelli also led to 
the recognition of four successive advances of the 
ice, but so far no correlation of the respective phases 
of extension and recession has been attempted. 

Survey from Aircraft. —In a pamphlet (Profes¬ 
sional Paper No. 20, price 2s. 6d.) published by the 
Survey of India, Lieut.-Col, C. A. Beaz^ley describes 
the methods of reconnaisance survey from aircraft. 
The system was uAed by tho author in Mesopotamia 
during the War, and at a later date in that country in 
filling gaps in mapping where ground survey and air 
photography were not feasible. No fixed points are 
needed on the unmapped area, and about a hundred 
square miles can he sketched in an hour or an hour and 
a half. The method does not of course produce ac¬ 
curate surveys, but it is valuable when more accurate 
methods of work are not possible. The chief difficul¬ 
ties in this form of sketching which differentiate it from 
ground work of a similar nature are, first, the necessity 
for keeping a constant air speed, or if changes have to 
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be made, recording and allowing for the changes ; 
secondly, the maintenance of a uniform height above 
the ground ; and thirdly, the need of keeping the 
course. The pamphlet is most practical, and indicates 
material and apparatus, besides disoussing the difficul¬ 
ties of the work. Illustrations, including a Specimen 
air route traverse, are added. 

Transparency of Fabrics. —The August issue of 
the Journal of Research , the new periodical in which 
the Scientific and Technologic Papers of the Bureau of 
Standards now appear, contains a paper by Messrs. 
Coblentz, Stair, and Schoffstall on the transmission of 
visible and of ultra-violet light through fabrics of silk, 
cotton, linen, wool, and two forms of 1 rayon. 1 A mer¬ 
cury-in -quartz arc supplied the light, which Was filtered 
through a yellow-green glass to give visible light and 
through a purple glass to give ultra-violet light. Both 
bleached and black-dyed samples of the same material 
were examined, the difference giving the transmission 
of the material itself, apart from that transmitted 
through the spaces between tho threads, There is 
practically no difference between the transmission of 
ultra-violet light through white fabrics of the same 
weight of cotton, linen, and rayon ; silk is a little less 
transparent, and wool about half as transparent as 
cotton. The transparency of each material is groatly 
reduced by dyeing it orange, yellow, green, or tan, but 
for pink the reduction is less. The feathers of fowls 
transmit ultra-violet light much better than fabrics of 
the same colour. 

The Cosmic Rays. —The two points of outstanding 
interest discussed by Prof. R. A. Millikan and Dr. 
G. H. Cameron in their paper in the October issue of 
the Physical Review are the place of origin of the 
cosmic rays, and the kinetics of their production. As 
has already been mentioned in Nature (Oct. 6, p. 
555), it is believed that the rays are produced in inter¬ 
stellar spaco ; the evidence now adduced in support 
of this is twofold : first, that there is no marked 
cosmic radiation from the sun, which is the nearest 
star, and in many respects a typical one; and 
secondly, the fact that the energy of the cosmic rays 
is about one-tenth that of starlight, requires that if 
the rays were produced in stars they would have to 
come from their outermost layers, and that the pro¬ 
cesses responsible for their emission would have to 
stop rather abruptly at a certain depth, which is 
extremely unlikely. The kinetic aspect of atom¬ 
building is also explained in a very plausible way. It 
is not necessary to assume, for example, that sixteen 
protons and eight electrons all meet at one instant 
and condense into an oxygen nucleus. The protons 
and electrons can gradually build up into a cluster in 
which they retain initially their atomic individuality, 
and then, at a later stage, the cluster can collapse 
completely to give the new heavy nucleus, with 
emission of the quantum of radiant energy—the 
cosmic ray—appropriate to the resulting change in 
mass. High temperatures must be inimical to the 
growth of atomic clusters, and it may be that the 
low temperatures and densities of interstellar space 
also favour the nuclear condensation, in some way 
at present unknown. The remainder of the paper 
is concerned with other aspects of the phenomenon, 
in particular its thermodynamical significance, the 
synthesis of the experimental absorption ourves, and 
the question of the bearing of Dr. Aston's accurate 
determinations of atomic weights upon the possibility 
of occurrence of radioactive disintegrations. It is 
noticeable that Prof. Millikan and Dr. Cameron do 
not consider here why the most favoured condensa¬ 
tions of protons and electrons should be those which 
go to build up the few nuclei which are actually found 
to constitute the greater part of ponderable matter. 
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Conference of Australian Pbysicists. 


A CONFERENCE of physicists and astronomers, 
arranged by members of the Institute of Physics 
resident in Australia, was held at Canberra on Aug. 
16-18, and was attended by nearly forty rcaear<3i 
workers. This conference arose from a desire to 
hold more frequent meetings of physicists than are 
provided by the biennial meetings of the Australian 
Association for the Advancement of Science. It 
was felt that the conference had mot a real need, and 
it was decided to hold a similar meeting in Sydney 
or Melbourne during August 1929. Advantage was 
also taken of the occasion to hold the fourth general 
meeting of Australian members of the Institute of 
Physics, under the chairmanship of Prof. A. D. 
Ross, of the University of West Australia. Meetings 
were also held during the conference of the Radio 
Research Board and the Geophysical Prospecting 
Committee. The conference was organised by Profs. 
Laby, Ross, Vonwiller, and Dr. Duffield, while Drs. 
G. H. Briggs and E. O. Herous acted as secretaries ; 
arrangements for the next meeting are in the same 
hands. 

A visit was made to the Commonwealth Solar 
Observatory at Mount Strorrilo, ten miles from the 
Federal capital, where members were welcomed by 
Dr. and Mrs. Duflield and shown the observatory 
buildings .and equipment, including the Oddy and 
Famham telescopes, the latter fitted with photo¬ 
electric cells for stellar intensity measurements, and 
the structural arrangements for the 30-inch reflector, 
which include the Reynolds dome, a vertical tube 
6 ft. in diameter, and a thermally insulated horizontal 
tunnel in the basement. 

The meetings of the Conference were devotod to 
reports of research work and to the discussion of 
topics of general interest to members. In opening 
a discussion on the new quantum theory, Mrs. G. H. 
Briggs gave an account of Bohr’s recent work on the 
inherent conflict of the ideas of causality and space¬ 
time in quantum processes. Mr. PL S. W. Massey 
referred to the success of the wave mechanics in 
accounting for the space distribution of scattered 
electrons and other phenomena. Profs. Madsen 
and Laby contributed to a discussion on radio re¬ 
search in Australia ; emphasis was laid on the need 
for pure research, and the suggestion was made that 
some fraction of the broadcasting revenue of a quarter 
of a million sterling should be set aside for this purpose. 
Mr. R. O. Cherry described measurements of the 
relative field strength distribution from the broad¬ 
casting station 3LO, Melbourne, found with a port¬ 
able set over a range of about 60 miles from the aerial. 
Dr, Bieler, Deputy Director of the Imperial Geo¬ 
physical Experimental Survey party, gave a descrip¬ 
tion of methods of prospecting wliich arc being tested 
in the field in selected localities in Australia, Major 
E. H. Booth, of the University of Sydney, discussed 
the seismic method of prospecting and described 


experiments on earth waves detected with a modi¬ 
fication of the Tucker microphone. At the conclusion 
of this discussion a resolution was passed by the 
Conference urging the executive committee of the 
Survey to include a study of the seismic method in 
the scope of the work. 

Mr. S. Radcliff showed some exhibits, demonstrat¬ 
ing by a now method the appreciable vapour pressure 
of such substances as sulphur, sealing-wax, and other 
waxes often used in physical apparatus. Prof. Ross 
described further work on the magnetic properties 
of manganese steels, showing that their properties 
could be attributed to the isomorphism of manganese 
and gamma iron. The manganese restrains the 
magnetic transformation on cooling the metal from 
high to ordinary temperatures, but at liquid air 
temperature the metastability is wholly or partly 
destroyed. The alloy may consist chiefly of either 
austenite, hardenite, troostite, sorbite, or pearlite, 
according to the heat treatment. 

Mr. W. B. Rimmer, assistant director of the obser¬ 
vatory, described a spectroscopic examination of 
type B stars, showing that in each spectral subdivision 
‘ lino character ’ is rotated to absolute magnitude, 
sharp lines being associated with bright stars. Mr. 
Allen discussed the measurement of Home multiplet 
lines by the method of photographic spectrophoto¬ 
metry developed at the Utrecht Institute. Mr. J. 
Nangle, Government Astronomer for New South 
Wales, described the steady progress towards the 
completion of the section of the Astrographie Cata¬ 
logue allotted to the Sydney Observatory. It is 
hoped that the work will be finished in about ten 
years. Prof. Bailey (University of Sydney) described 
experiments on the attachment of electrons to mole¬ 
cules, and Mr. J. Bannon experiments on the motion 
of electrons in pen tan© and ethylene. Mr. J. S. 
Rogers, in the ensuing discussion, stressed the im- 
ortancc in such work of eliminating impurities. Mr. 
. Shearer described work carried out with Mr. 
Bingham and Prof. Laby establishing the l-eflection 
of radiation of about 60 A. at grazing angles up to 
26° from glass surfaces, and up to 45° for steel and 
quartz surfaces (Nature, July 21, p. 96). Prof. 
Laby communicated a paper by Mr. Webster on X- 
ray intensity measurement by a photographic method, 
and one by himself and Mr. Kannuluik on an accurate 
determination, corrected for the low heat loss, of the 
thermal and electrical conductivities of a large single 
crystal of copper at room temperature, and at the 
temperature of liquid air. Prof. Vonwiller described 
an interference method of measuring with high 
accuracy the refractive index of materials such as 
mica which can be obtained in the form of uniform 
sheets. Mr. Ray Davis contributed two papers on 
hydrogen ion concentration, and papers were received 
from Messrs. Cairns and Johnston of the Watheroo 
Magnetic Observatory. 


Some Band and Emission Spectra. 


R C. JOHNSON.— The band spectra of the alkaline 
• earth halides. (1) CaF, SrF. A continuation 
and extension of theoretical work done recently on 
these band spectra by Meckel. A complete quantum 
analysis of the gross structure of the whole of the 
bands has been made, and for this purpose a re- 
measurement of some 250 of the heads under high 
dispersion was undertaken, 

The molecules CaF and SrF give rise to at least 
1 Abstracts of paper* read before the Royal Society on Nov. 1. 
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three band systems which arc analogous in almost 
every respect. These are assigned to the electron 
transitions 3 *8 1 2 *S ^ 1 *$, 2 —► 1 8 ,S\ The 
vibrational constants of the molecules in these various 
states have been evaluated. Many unusual features 
found in these band spectra, such as ^e fewness of 
the sequences and their exceptional length, are 
attributed to the smallness of the variation of these 
vibrational constants with electronic state. Among 
the unusual features also observed and discussed are 
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(a) the occurrence of strong Q branches in *S — y *$ 
transitions, and (b) a definite discrepancy in /(»*) as 
evaluated from the *S —y % S and a P —y *S systems. 

(2) BaF, MgF. A quantum, analysis is made of 
the gross structure of the band spectra of the mole¬ 
cules. In the case of the barium fluoride bonds, new 
measurements of the heads have been made, from 
plates taken in the first order of a 21-ft. grating. 
The familiar BaF bands in the green region are 
believed to constitute two systems attributed to the 
electron transitions 2 *8 — y 1 Vf, and 3 2 D — y 1 *8, A 
number of Viands measured by George, and attributed 
by him to BaO, have been analysed and found to have 
their final state in common with the above BaF 
systems, thus proving their fluoride origin. This 
system is believed to bo due to 2 2 D--y 1 These 
suggested transitions of the type 2 D~-y 2 8, which are 
believed to bo new to band spectra, are discussed. 
The absence of the transition 2 2 P —>• 1 2 8 from the 
recorded date of the BaF molecule is noteworthy. 

Tho recorded emission bands of MgF constitute a 
2 2 P— y 1 2 8 system, in which (\ 2 “P — 18*6 r. The 
vibrational constants of these various states of both 
the BaF and MgF molecules are given. 

J. M. Walter and S. Barratt.— The band spectra 
associated with zinc, cadmium, and mercury. Tho 
majority of these supposed band absorption spectra, 
and one band system previously attributed to mercury, 
would appear to be oxide and chloride spectra. In 
the present experiments tho only bands found which 
can be attributed to zinc and cadmium themselves, 
are two weak anti diffuse bands, one for each metal. 
The absorption spectrum of mercury, however, is 
much richer, and there is no doubt that mercury 
vapour contains diatomic molecules. The bromides 
of the three metals, together with the iodide of 
cadmium, all yield absorption band systems analogous 
to the chloride bands. 

W. Jkvonh. —Observations in connexion with the 
band systems of tho fluorides of beryllium and mag¬ 
nesium. The vibrational analyses of the band-head 
data for the BeF and MgF doublet systems lead to the 
following interpretations of the heads in oach band, 
those in brackets not having yet been detected. In 
BeF: ff a , R x , Q«, (< t > 1 ) with a doublet separation of the 
order - R 1 ^ 3 cm. *, rather than i? e , Q 2 (If, ), Q l with 
a separation <2 a -<^i- 35 cm." 1 as hitherto assumed. 
In MgF : I J ,, (},, (P 2 ), Q 2 with an electronic doublet 
separation Q 2 - Q x - 5-5 cm/ 1 , not 22 cm.' 1 as hitherto 
given. With these interpretations there is now a 
continuous increase of the separation of the system- 
origins of the doublet systems of the alkaline earth 
fluorides from beryllium to barium fluorides. 

With beryllium oxide in the carbon arc in air, 
conditions may be so arranged as to obtain in the 
outer flame either (a) the fluoride system strong with 
the oxide system relatively weak, or (6) the oxide 
system strong with scarcely a trace of the fluoride 
system. In condition (6) tho ultra-violet region 
A3500 - \2900 (where the fluoride system would occur 
if developed) is oooupied by a new set of bands, which, 
like the BeF and BeO bands, are degraded towards 
the red. 

A similar result is obtained, though less satisfac¬ 
torily, with other beryllium salts. The new bands are 
less regularly distributed than any bands of diatomic 
molecules, and are due either to BeF, or to an oxide 
of beryllium. No bands due to the chloride and no 
further bands of the fluoride have been found. 

The data of the BeO band-system are extended by 
the recognition of a violet sequence n" - n' = - 2, not 
hitherto observed on account of the X4216 sequence 
of CN and strong metallic lines. 

W. E. Cxtbtis AND A. Harvey.—T he structure 
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of the band spectrum of helium (5). The details 
and analysis of five new He t bands are given. 
One of these is a weak vibrational band associ¬ 
ated with the known band near X5730 (3D— y2P 
of 0 He,). Another is the „He, counterpart of the 
©He, band designated 3X 2P, and described in the 
preceding paper of this series. The remaining three 
nave 2P as the final electronic level and a new type of 
level (Z) as initial. It is rotationally single, like S and 
X, but the rotation terms cannot be represented by 
the usual type of formula, nor are the relative inten¬ 
sities of the branches at all similar to those in other 
bands. 

In consequence of the abnormal character of the 
initial level the appearance of the Z—y P bands is 
very peculiar ; the wave-numbers of the It branch, 
for example, riecroase continuously with increase of 
rotational quantum number, thus giving it tho appear¬ 
ance of a P branch. Two perturbations are recorded 
in these bands, one a large displacement, and the other 
a splitting into two components of about equal inten¬ 
sity. The Zeeman effect has already been found to be 
very umisual in magnitude and character for the band 
±Z —y 2 J\ 

The X and Z levols are clearly additional to the 
ordinary atomic system of levels, ami the evidence 
leads to a tentative identification of them with certain 
new types predicted by Himd for diatomic molecules, 
but not hitherto definitely established by observation. 
Although the chief properties of the new bands may 
readily be accounted for on this view, several un¬ 
explained peculiarities remain, such as the absence of 
Q branches in A" —>- P transitions, and the relative 
intensities of the branches in Z — P transitions. 

J. C. McLennan, R. Rukdy, and A. C. Burton.— 
An investigation of the absorption spectra of water 
and ice with reference to the spectra of the major 
planets. In this investigation the absorption spectra 
of columns of water of 4 motres and of 21*5 metres 
length were photographed. Absorption spectra were 
also obtained with lengths of ice up to 14 metres. 
Three absorption bands were obtained with water in 
the infra-red region that would be identified with 
bands in the spectra of the major planets, and could 
h© taken to indicate the existence of water about 
these planets not in the form of vapour or ioe, but 
in the liquid state. The absorption in the green shown 
by planetary spectra cannot be attributed to water, 
and search for it is being made with certain other 
liquefied gases. 

J. C. McLennan and A. M. I. A. W. Dubnford.— 
The Zeeman effect for the spectrum of tantalum. 
In all, some fifty-five Zeeman patterns were secured 
for wave - lengths of tantalum between A5548 and 
X6700 A. These include practically all the strong 
arc wave-lengths. A concave grating of 3 metres 
radius was employed that gave a dispersion for the 
second order spectrum of 2*6 A. per mm, over the 
region examined. The light source consisted of a 
modified fonn of vacuum arc in a chamber that formed 
an integral part of the electromagnet. This latter was 
of the Du Bois type, and a field strength of 21,000 
gauss was used. 

J, C, McLennan, H. C. H. Iretgn, and E, W. 
Samson. —On the luminescence in solid nitrogen under 
cathode ray bombardment. With spectrographs of 
high-light power, the spectrum of luminescent solid 
nitrogen was photographed from \2000 up to \8600 A. 
Jn addition to the bands at XX6946, 0609, and 5230 A. 
formerly observed, a strong band was found at 
X8535 A., one at X6720 A„ one at X8400 A., and a 
faint narrow one at X6I87 A. in the long wave-length 
region. Two series of bands were observed with short 
wave-length region with nearly constant wave- 
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number differences that were approximately equal to 
215 and 175. The bands at AX5945, 5609, and 5230 A. 
were all phosphorescent ones, and the light emitted that 
corresponded to them was not noticeably polarised. 

Decay curves were obtained for the luminosity 
corresponding to these three bands. In the decay of 
the \5945 A. light, two distinct stages were noted, and 


in the decay of that corresponding to A5230 A. three 
stages were observed. In both cases the phosphor¬ 
escence was of the * vanishing type.’ 

The results of the investigation suggest that hydro¬ 
gen occluded in minute traces in the solid nitrogen may 
account for the phosphorescence observed with the 
latter when subjected to electronic irradiation. 


Crystal Structure and Properties. 1 


A MtlLLER.—A further X -ray investigation of 

long-chain compounds. The fortunate discovery 
of a single crystal of a normal hydrocarbon, n- 
has made it possible to determine with considerable 
accuracy certain details of the structure of a long-chain 
molecule. The ratio of the length of the fundamental 
sub-period of the chain has been measured to 1 part in 
1000. Various other constants have been less accur¬ 
ately determined. 

Each carbon atom in the chain is known to be 
associated with two hydrogen atoms, with the excep¬ 
tion of each of the end atoms, to which three aw 
attached, forming methyl groups. If each carbon 
atom with its two hydrogens be considered as a separ¬ 
ate group capable of representation by a single 
scattering centre, the chain is found to have a regular 
zigzag form with a centre at every corner. The two 
end carbons may with very good approximation be 
taken to be represented by the two ends of the zigzag. 
The centres therefore lie on two parallel lines, 15 on 
one, 14 on the other. The ratio of the distance between 
two consecutive centres on the same line to the length 
of the chain, the sub -period of the chain, is 0*03286 ± 
0*00002. As the length of the chain is 77*2 A., this 
distance is 2*53 7 A., which is, within the limits of 
experimental error, the distance between two corre¬ 
sponding atoms in diamond. The closest distance 
between two lines of centres belonging to different 
molecules is 3*7 A. Thus there is room for the replace¬ 
ment of hydrogens by oxygens, and in foot it is found 
that the dimensions (though not the intensities of the 
reflections) of the ketone C 30 H BU O and the hydro¬ 
carbon C’aoH,,, are identical. 

The area of cross section of the molecule is found to 
be 18-5 x 10 16 sq. cm., a result in good agreement with 
the valuos already determined in the case of other 
single crystals of long-chain compounds. 

L E. Knaoub. —The form of the central carbon atom 
in pontaerythritol tetra-acetate as shown by X-ray 
crystal analysis. The X -ray examination of these crys - 
talB was undertaken with the view of studying the be¬ 
haviour of the central carbon atom in a compound in 
which the four carbon valencies are satisfied by like 
• groups. Pentaorythritol tetra-acetate crystallises in 
the tetragonal bipyramidal class ; the crystals are 
built on the Bravais lattioe, 17 and the space group 
p4* 4 ; there are two molecules in the unit cell, which 
has the dimensions 11*98* x 5*47 A. 

The molecule possesses a four-fold alternating axis 
of symmetry, which must pass through the central 
carbon atom. The central carbon atom itself may be 
tetrahedral, though some slight departure from true 
tetrahedral symmetry is possible. A probable struc¬ 
ture for the crystals is suggested. 

J. E. Lrnnard-Jonbs and B. M. Dent. —The 
change in the lattioe spacing at a crystal boundary. 
The contraction of the lattioe at the (100) boundary 
of crystals of the NaCl type is confined almost 
entirely to the top layer and is of the. order of 
5 per cent. An upper limit is found for the decrease 
in the interatomic spacing in the surface layer ; this 
also is of the order of 0 per cent. The surface tension 

1 At*tracts of papers read before the Royal Society on Nov. i. 
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of a number of crystals of the NaCl type is calcu¬ 
lated, 

N. A. Alston and J. West.— The structure of 
topaz, From a quantitative analysis by X-rays of 
the structure of topaz, [Al(F,OH)] 2 Si0 4 , it appears 
that although this crystal is sometimes considered to 
belong to the orthorhombic pyramidal (polar) class, 
the structure actually found is holohcdral m character. 

The chief feature of the structure is the arrangement 
of the oxygen and fluorine atoms. Regarding these 
atoms as equal in size, they form a close-packed 
assemblage which belongs strictly to neither of the 
two well-known hexagonal and cubic types of close¬ 
packing. These two types and the assemblage found 
in topaz may be conveniently regarded as the simplest 
examples of the ways in which a series of identical 
planes, consisting of similar atoms in contact, may 
be closely stacked together, one on top of the other, 
so as to form a series of payers in periodic succession. 

Some of the more oornplex structures still awaiting 
analysis, which, whilst exhibiting certain features 
characteristic of close packing, belong neither to frho 
hexagonal nor to the cubic type, may actually prove 
to bo based on one of those loss simple arrangements. 
Although in a structure of this kind it is cliffioult to 
distinguish between oxygen and fluorine atoms, it is 
believed that the four atoms which surround tetra- 
hedrally each silicon atom are oxygon, whilst of 
the six atoms arranged symmetrically about each 
aluminium atom, four are oxygen anti two are fluorine. 

J. C. McLennan, R. Ruedy. and E. Cohen.— 
The magnetic susceptibility of single crystals of 
zinc and cadmium. The magnetic constants of single 
crystals of zinc and cadmium have been determined. 
For the magnetic susceptibility xu (parallel) and xi 
(normal) to the hexagonal axis, the results are 
Od . . . . xu — 190 x 10* 6 , x± — 145 x 10 -6 . 

Zn . . . . xu =* 261 x 10 6 , 160 x 10“ 6 . 

With mercury the results obtained lend support to 
the view that this metal crystallises in a rhombohedral 
form. 

R. W. James and G. W. Brindley.— A quanti¬ 
tative study of the reflection of X-rays by sylvine. 
The variation of the intensity of reflection of X-rays 
from sylvine with temperature is quantitatively 
in agreement with the Debye-Waller law from 
the temperature of liquid air up to about 400° 
aba. At higher temperatures the decrease of in¬ 
tensity with increasing temperature is much more 
rapid than the law indicates. The value of the tem¬ 
perature factor based on observations at room 
temperature and at the temperature of liquid air 
agrees very well with that calculated by Waller from 
the elastics constants of the crystal, and also with 
the value calculated from the Debyo-Waller law using 
the characteristic temperature. 

The absolute values of the intensity of reflection are 
in good agreement with those calculated from the 
Sohrodinger density distribution for K+ and CL 
obtained by Hartree’s method, if each element of the 
distribution is assumed to scatter classically, and if, 
in correcting for temperature, the existence of zero- 
point energy is assumed. 
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Vitamin M as an Anti-Infective Agent. 

HEN the fat-soluble vitamins were first differ¬ 
entiated, it was soon recognised that animals 
maintained on synthetic purified rations deficient in 
fat-soluble A not only ceased to grow after a variable 
time, but also were very prone to develop various 
infections. One of the most obvious and common of 
these was an infection of the conjunctiva, which is 
known as xerophthalmia ; hence the usual signs of 
vitamin A deficiency looked for were cessation of 
growth and this eye disease. When vitamin D was 
differentiated from vitamin A, the question arose as 
to whether the signs of fat-soluble vitamin deficiency 
were due to lack of vitamin j 4 or vitamin D. It was 
found that both are necessary for proper growth ; 
but except for some recent observations by Goldblatt 
and Benischok, the relationship between these vita¬ 
mins and infective processes has not been fully worked 
out. The results of these authors suggested that 
vitamin A was tho more closely related to the pre¬ 
vention of infection. 

H. N. Green and E. Mellanby have therefore made 
a study of the effects upon rats of maintenance 
upon a diet deficient solely in vitamin A (Brit. Med. 
Jour., p. 691, vol. 2, 1928). The animals wore fed a 
synthetic ration well balanced as regards protein, fat, 
carbohydrate and salts, and containing vitamin B 
(marmite), vitamin C (lemon juice), and vitamin D 
(irradiated ergosterol in the form of * Radiostol * 
solution, J to 1 drop daily each animal). Some rats 
wore kept on a diet deficient in both vitamins A and 
D > whilst another group were given vitamin A in the 
form of dried cabbage (0*5 gin. daily), butter (0*1 gm. 
daily), or cod-liver oil (5-10 mgm. daily). The results 
obtained were quite clear-cut. On the diets lacking 
vitamin A the,animals lived for 58-169 days ; during 
most of the time they ate their food well and showed 
moderate growth ; during tho last week or ho of life, 
however, tho appetite failed, weight was lost, and 
finally death ensued. In almost all these animals 
(93 in all) some, and generally many, organs were found 
infected with micro-organisms. Tho presence of 
vitamin D in the ration made no difference to the 
results : it appeared, indeed, to lias ten the onset of 
the infection, probably owing to its stimulating effect 
on growth whereby the stores of vitamin A wero 
caused to disappear more rapidly. 

In all tho animals lack of fat and general visceral 
atrophy were striking features : in addition, 91 of tho 
93 showed evidence of infection in some part of the 
body. Only 38 per cent developed tho characteristic 
lesion of xerophthalmia in this series, other types of 
infoction having boon found more commonly : thus 
72 to 90 per cent, according to the period of survival, 
allowed abscesses at tho base of the tongue, in the 
accessory salivary glands, and 44 per cent or more 
gave evidence of infection of the urinary tract. Other 
sites of infection were the intestines (21 per cent), 
tho lungs (9 per cent), and the nasal sinuses or middle 
ear (20 per cent); once an abscess in the wall of the left 
ventricle of the heart was seen. 

Those observations should be contrasted with the 
results obtained in 50 animals fed on the same diet 
plus one of the sources of vitamin A mentioned above 
for periods as long as, or longer than, those the 
deficient rats survived, in none was any signs of 
bacterial infection observed : three cysts of the liver, 
of parasitic origin, were noted ; otherwise tho tissues 
were perfectly healthy. 

It appears, then, that vitamin A plays a significant 
part in maintaining the resistance of the body to 
. . infection, and it is probably more directly related to 
^resistance to infection than any other known food 
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factor. If these results can be applied to man, it 
appears possible that various infections may be 
ultimately traced to deficiency of vitamin A in the 
diet. It is known tho xerophthalmia occurs in man 
in conditions of deficient intake of fat-soluble vita¬ 
mins, but the condition is rare, and only occasionally 
is the deficiency so gross as to lead to its appearance. 
More important is the possible relationship between 
inflammatory processes of the nasal sinuses, middle 
ear disease, and pneumonia, and vitamin A deficiency. 
At present it is impossible to be certain about such a 
relationship, but it is generally agreed that the usual 
sources of vitamin A* milk, butter, eggs, and green 
vegetables often find little place in a modorn dietary. 
Making due allowance for differences in requirement 
between rat and man, but remembering that xeroph¬ 
thalmia can occur in both under similar types of 
-nutritional deficiency, we might expect that a more 
adequate consumption of vitamin A by human beings 
might decrease the incidence of at any rate some of the 
commoner suppurative processes. The possibility of 
a dietary deficiency should also be borne in mind in 
their treatment. 

Condition of Plaice in the North Sea. 

N Min . Agrie. and Fish., Fishery Investigations , 
Ser. 2, vol. 10, No. 3, 1927, Mias D. E. Thursby- 
Pelharn reports on the condition of the plaico stock 
in the North Sea in 1925 as compared with 1923, 
and on the changes that took place in 1924 and 1925. 
The investigations by the Ministry have been con¬ 
tinued year by year and tend to indicate that the 
plaice stock, which showed a marked increase both 
in size-distribution and abundance immediately after 
the War, and such a rapid decline under in ton so fishing 
in succeeding years, is still in a condition of flux. 

The landings of plaice during 1923, 1924, and 1925 
wero below those of any previous year since the 
inception of reliable statistics in 1906. In 1925 the 
position with regard to the actual quantity landed, 
and abundance as evidenced by the catch per 100 
hours* fishing, was better than in the two previous 
years. Less fishing, moreover, was carried on during 
that year, and therefore the effect of the increased 
abundance on the landings was not so marked as 
would have been the case if fishing had been carried 
on with its former intensity. This improvement, 
however, was entirely due to increased quantities of 
* small ’ plaice, since both * large * and * medium * 
continued to decline both in actual quantities landed 
and in abundance. 

The decline in size as evidenced by the statistical 
categories has been continuous sinoe 1922 from year 
to year, but was not so marked during the year 
March 1925-February 1926 as in previous years. 
The evidence may indicate that the size-distribution 
of the plaice stock is becoming stabilised. 

The question arises aw to the extent to which the 
small size of the plaice oaught may be attributed to 
over-foeding, and to what degree it is due to natural 
fluctuations. It would appear, from the very limited 
available evidence, that the great abundance of 
‘ small * in 1925 was due to natural fluctuations. 
The same is true to some extent with regard to the 
scarcity of ‘ medium,’ but it would seem that, in 
addition, the heavy fishing since the War has played 
a considerable part in the decline in abundance of 
this category. Miss Pelham expresses the opinion 
that the extent of the offect ot fishing should be 
more easily adjudged in and after 1920, when it will 
be seen whether the very abundant ‘ small* of the 
last few years have remained uncaught in sufficient 
quantities to augment the ‘ medium* and the * large.* 
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University and Educational Intelligence. 

Cambridge. —The annual report of the Board of 
Research Studies shows a further slight increase in the 
number of students working for research degrees, the 
increase coming mainly from the graduates of the Uni¬ 
versity of Cambridge itself. Trinity and Emmanuel 
Colleges lead the field in the number of such students, 
with Nownham, St. John’s, Gonville and Caius, and 
Christ’s Colleges coming next on the list. On the whole, 
there is a tendency for the numbers to increase in 
all the colleges. The subjects of study most pro¬ 
minently represented are physics, mathematics, 
physical chemistry, botany, English, history, agri¬ 
culture, and biochemistry. More than one-third of 
the students are now Cambridge graduates, the 
greater number from outside coming from the uni¬ 
versities of the United States, Australia, Canada, 
Wales, and London. 

Dr. W. E. Dixon, Downing College, has been 
appointed assessor to the Regius professor of physic. 
J. W. Brunyaie, Trinity College, has been nominated 
to the Choate memorial fellowship at Harvard Uni¬ 
versity, and T. Smith, Trinity College, to the Jane 
Eliza Procter visiting fellowship at Princeton Uni¬ 
versity. W. H. MoCrea, Trinity College, has been 
elected to an Isaac Newton studentship in astronomy 
and optics. 

Edinburgh. —The University Court, at its meeting 
on Oct. 29, received with gratification intimation of a 
gift of £5000 from Sir Ley bourne Davidson, of Huntly 
Lodge, for the foundation and endowment of a fellow¬ 
ship for the encouragement and promotion of research 
in bacteriology and immunology. 

The Court expressed its thanks for a gift by Sir John 
Gihnour, Rector of the University, to the Department 
of Research in Animal Brooding, of plaster casts of two 
Clydesdale horses which were used as foundation stock 
in the Monirave stud. These models are of great 
interest in showing the type from which the modern 
Clydesdale has sprung. 

The Court eon finned the following appointments: 
Mr. Harold S. Ruse, to be lecturer in mathematics; 
Mr. James Paton, to be lecturer in natural philosophy; 
Mr. W. U. Millar, to be lecturer in pathology; and 
Mr. Alfred T. Haynes, to be lecturer in actuarial 
mathematics. 

Glasgow, —A gift of £10,000 from Mr. William 
Teacher has enabled the University to establish an en¬ 
dowed lectureship in bacteriology in connexion with the 
Royal Infirmary. The lecturer will at the same time 
hold tho post of bacteriologist to the Hospital. 

Another gift, of approximately £15,000, has been 
made to the University by Sir Frederick Gardiner and 
his brother William for the purpose of establishing 
a research lectureship in the pathology of children’s 
diseases at the Royal Hospital for Sick Children. The 
lecturer will also be appointed pathologist to the 
Hospital. The Gardiner brothers have already 
founded and endowed three chairs in the University, 
the professorships of organic chemistry, of physiological 
chemistry, and of bacteriology. 

London. —The following doctorates have been 
conferred :—D.Sc. in Botany : Mr. W. J. Dowson 
(Imperial College-—Royal College of Science), for a 
thesis entitled “ (1) On the Stem Rot or Wilt Disease 
of Carnations; (2) On an extraordinary Botrytis 

causing a Disease of Narcissus Leaves ; (3) A Blossom 
Wilt and Stem Rot of Cultivated Antirrhinums and 
Schizanthus due to Sclerotinia alerotiorum (lib.) 
Massee ; (4) On a Core Rot and Premature Fall of 
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Apples associated with Sclerotinia Fructigena ; (5) 

A Die-back of Rambler Roses due to Gnomonia Rubi 
Rehm ” ; D.Sc. in Chemistry : Mr, Ahmad Zaki 
(University College), for a thesis entitlod “BenzoiC 
Esters and Electronic Affinities of Radicles ” ; 
D.Sc. in Geology: Mr. K. W. Earle (University 
College), for a thesis entitled “ The Geologj' of the 
British Virgin Islands, and other West Indian 
Studies ” ; D.Sc. in Chemistry : Mr. L. L. Bircurn- 
sha, for a thesis entitled “ The Surface Tension of 
Liquid Metals,” and other papers; Mr. B. M. 
Cavariagh, for a thesis entitled “ On the Interpre¬ 
tation of the Thermodynamic Properties of Solutions ” 
and “ On New Principles and Methods of Potentio- 
rnetric Titration ” ; and Dr. F. H. Constable, for a 
thesis entitlod “ A New Interference Method of 
Measuring the Surface Area of Film Catalysts,” anti 
other papers. 

The Laura do Salioeto Studentship, of the value of 
£150, has been awarded for 1929 to Dr. A. F. Watson, 
for the purpose of continuing investigations on a 
detailed study of dietary and other factors contri¬ 
buting to the genesis and development of experi¬ 
mentally induced tumours in animals. 


Mr. F. G. G. A. Makraine has been appointed to the 
post of lecturer and demonstrator at Faraday House 
Electrical Engineering College. 

Sir Dugald Clerk has accepted the chairmanship 
of a committee apjiointed by the President of the 
Board of Education to advise as to the scope and 
methods of the Board’s inquiry into technical educa¬ 
tion for the engineering industry. Mr. H. B. Wallis 
will act as secretary to the committee, and all com¬ 
munications should be addressed to him at the Office 
of the Board of Education, King Charles Street, 
Whitehall, London, S.W.l. 

The new buildings for the Departments of Physics 
and Chemistry of University College, Cardiff, have 
been completed and the transference of classes and 
equipment to the new quarters is practically accom¬ 
plished. A new building to accommodate the Ad¬ 
visory and Research Department in Agriculture has 
also boon completed and will be in occupation during 
the present term. Dr. Norman Thomas has been 
appointed professor of engineering in succession to 
Prof. A. J. Sutton Pippard (resigned). In the Welsh 
National School of Medioine, Prof. J. H. Dible has been 
appointed professor of pathology and bacteriology in 
succession to Prof. E. H. Kettle (resigned). 

The British Federation of University Women, 
Crosby Hall, Chelsea, S.W.3, makes the following 
announcement with reference to offers of travelling 
fellowships for women for the academic year 1929-30, 
the latest date for the receipt of applications from 
British women graduates resident in Great Britain 
being given in brackets: An international fellowship 
of the value of 1500 dollars, for research in any country 
other than the holder’s own, offered by the American 
Association of University Women (Nov. 26). An in¬ 
ternational junior fellowship of the value of £250, 
for research in a country other than the holder’s own, 
in language, history, arohosology, philosophy, and 
theology, offored by the International Federation of 
University Women (Jan. 31, 1929). A vacation 
scholarship of the value of 2000 French francs, for 
researoh or other advanced study in France, offered 
by the French Association of University Women 
(Jan. 31, 1929), Application forms and regulations 
may be obtained from the Secretary, British Federa¬ 
tion of University Women, as above. 
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Calendar of Customs and Festivals. 

November u. 

St. Martin. “ Tho Glory of Gaul.” Bishop of 
Tours.—A native of Sabaria m Upper Pannonia, bom 
in 317, the son of a military tribune and liimself a 
soldier. He is best known for his charity to a beggar, 
to whom he gave half his cloak, clothed in which 
Christ appeared to him in a vision the following 
night.' Oil entering the Church he became a hermit, 
when he restored one of his disciples to life, and also 
a slave who had been hanged. On one occasion the 
ghost of a reputed martyr, whose chapel and altar 
were hold in great repute by the people, appeared to 
the saint and revealed that he had been no holy 
man, but a robber, executed for his crimes. 

Ah Bishop of Tours, St. Martin was active in ex¬ 
tirpating the pagan temples and sacred groves in 
which his diocese abounded. Once, at the request of 
pagans, ho allowed himself to be bound to a sacred 
pine while it was being foiled, but on his making the 
sign of the cross it fell so as not to crush him. The 
pagan beliefs of his diocese must also bo held re- 
sjumsible for St. - Martin's activity in casting out 
devils, though, curiously enough, he confessed that 
this achievement became increasingly difficult as he 
grew old. 

Martinmas ; Martin alia. —On tho Continent the 
goose killed in England at Michaelmas was sacrificed 
at Martinmas, the explanatory legend being that 
8t. Martin, being unwilling to accept the bishopric of 
Tours, hid himself from the diocesan electors, but 
was discovered by a goose. In the ancient clog 
calendars the day was marked with a goose. 

As the pastoral peoples brought in the flocks and 
herds from the grazing grounds to their winter 
quarters, the opportunity was taken to weed out 
superfluous head, sacrificing some of the increase to 
the gods, and salting down provision for the winter. 
This practice survived in the custom of a feast cele¬ 
brated at Martinmas over the greater part of Christen¬ 
dom. In vine countries tho new wine was then 
tasted. In Scotland and the north of England a fat 
ox was called Mart , a name said to bo derived from 
Martinmas, as the time when beeves, swine, etc., were 
killed for winter store. The English were notorious 
as meat eaters among European nations in the Middle 
Ages, and tho extent to which the people were de¬ 
pendent on salted meat in the winter months must 
be held the ground for the belief that they were 
peculiarly subject to scurvy. Several passages are 
quoted by Brand in reference to Martlemas beef, 
that is, beef dried in the chimney like bacon. 

In Scotland as late as the middle of the eighteenth 
century Martinmas continued to be the recognised 
date for beginning to make provision for the winter." 
In Forfarshire, it was recorded that twenty-four 
beeves were killed in a week. In Wigton, the 
poorer people eat no beef and little mutton — a 
sheep or two killed at Martinmas and salted down 
for winter. 

In Northumberland, families who clubbed together 
to buy a beast for the feast were known as a ‘ mart.’ 
The entrails of the animal were stuffed with a kind 
of pudding meat, and known as black puddings. These 
were sent as presents. A similar entertainment in 
Germany was known as the 1 feast of sausages,’ 
Dishes of entrails accompanied by liberal potations 
were traditional in Franconia. 

In parts of Ireland in the villages every family 
used to kill an animal of some kind, those rich enough 
a eow or sheep, even the poorest a hen or cock, and 
sprinkle the threshold and the four corners of the 
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house with the blood. This excluded all evil spirits 
from the house until the following Martinmas. Per¬ 
sons sprinkled with the blood were also freed from 
evil influences. 

The close association of ecclesiastical apd popular 
custom is seen in the practice recorded in the North 
Riding of Yorkshire, in which a party of singers, 
mostly women, made a peregrination around the 
neighbouring villages, carrying a small waxen image 
of Christ adorned with evergreens, while they sang a 
nativity hymn. This continued until ‘ good living ’ 
began on Christmas Eve, when every housewife pro¬ 
duced a cheese preserved for the festival, on which, 
before any part was tasted, the mark of the cross 
was made with a sharp knife. 

In tho Roman Calendar, Martinmas superseded the 
Vinalia, the feast of the new wine. As a further 
* indication of the close connexion between Martinmas 
and the wine feast may be mentioned tho practice of 
boys placing out jars of water in the belief .that it 
would be turned into wine in the course of the night. 
Usually the parents looked to it that they were not 
disappointed. 

November 13. 

St. Brick’s Day. —Down to a late period an 
observance known as k bull-running ’ was observed on 
this day at. Stamford. The butchers of the town 
provided a bull at their own charges, which was 
placed overnight in a stable belonging to the Aider- 
man. On the following morning the town bellman 
published a proclamation that all shut up their shop 
doors and gates, that none do any violence to strangers, 
a guard being appointed to escort them through the 
town, and that none have any iron on their bull 
clubs. The bull was then turned loose into a street 
stopped at each end, and pursued by all the in¬ 
habitants and their dogs. Finally, the bull was driven 
to the bridge, where he was forced into the river. At 
nightfall he was slaughtered and the flesh sold at a 
low price to the poor. At one time a female clad in 
blue and decked witli ribbons was a part of the 
celebration. Its traditional origin in a fight between 
two bulls checked by William Earl of Warren, con¬ 
nects it with a meadow, the ‘ bull meadow,’ in whioh 
the town of Stamford holds certain traditional rights. 

It may be noted that in the Manor of Whitlesea, 
in Cambridgeshire, there is a custom for the in¬ 
habitants to choose on the Sunday next after Martin¬ 
mas two persons called stovers, who oversee publio 
business and provide a common bull, in consideration 
whereof they enjoyed a certain pasture called ‘bull- 
grass.’ 

November 17, 

St. Hugh, Bishop of Lincoln, a.d. 1200.— Giuv 
powder Plot, though the best known, is not the 
earliest political event by which the November fires 
have been adopted. In the twelfth year of Queen 
Elizabeth’s reign, her accession to the throne was 
celebrated in an outburst of Protestant enthusiasm 
on Nov. 17, with a procession, bonfires, and illumina¬ 
tions in the city of London. The celebration Rras 
continued regularly until late in the eighteenth cen¬ 
tury, The principal figure in the procession was an 
effigy of the Pope, who was accompanied by his 
counsellor, a person dressed as the devil, who em¬ 
braced him and whispered to him as the procession 
moved on. In the reign of Queen Anne the figure 
of the Pretender was added. Pope, devil, and Pre¬ 
tender were all burnt in effigy at the Inner Temple 
gates after the statue of Queen Elizabeth on Temple 
Bar, wreathed in laurel for the occasion, had been 
visited. t 
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Societies and Academies. 

London. 

Royal Society, Nov. 1.—G. D. Bengough, J. M. 
Stuart, and A. R. Lee: The theory of metallic cor¬ 
rosion in the light of quantitative measurements (2). 
Forms of corrosion-time curves for zinc in potassium 
ohloride solutions in the presence of oxygen have been 
defined at 25° C. and 760 mm. over the range N/20,000 
to N . Each curve has a short initial branch, concave 
upwards. With solutions as weak as N/ 10,000, dis¬ 
placed hydrogen may either appear as gas or be oxid¬ 
ised. In N/10 solutions, nearly 15 per cent of the total 
corrosion is associated with gas evolution. The curves 
for corrosion due to oxygen absorption are exponential 
in weak solutions (up to about N/5000), and straight 
lines steeply inclined to the horizontal in stronger 
solutions (up to N at least). The controlling factors 
are concentrations of chlorine ions for exponential 
curves and rate of oxygen supply for straight lines. 
The final amount of corrosion is independent of oxygen 
supply and is determined by concentration of chlorine 
ions, and rate of their withdrawal from solution. 

C. V, Raman and K. S. Krishnan : The production 
of new radiations by light scattering. Part 1. When 
any transparent medium is irradiated by mono¬ 
chromatic light,, the radiations scattered by the mole¬ 
cules contain spectral lines of modified frequencies, 
the difference between incident and scattered fre- 

F luencies corresponding to a characteristic infra-red 
requency of the molecule. Most of the modified lines 
are of smaller frequency them the exciting line. There 
are some relatively feeble lines the frequencies of 
which exceed the frequency of the exciting line by an 
infra-red frequency of the molecule. In these lines 
we have for the first time direct experimental proof of 
induced emission (or negative absorption) of radia¬ 
tion by molecules. The scattered lines are sometimes 
accompanied by a nebulosity or continuous spectrum, 
extending unsymmetrically on the two sides. The 
modified radiations scattered at 90° exhibit striking 
polarisation, the decree of polarisation being different 
for lines corresponding to different frequency shifts. 

P. E. Shaw: Tribo-electricity and friction. (4) 
Tribo-electric charges arise by tho clash of solid sur¬ 
faces as when line particles are blown at high speed 
through a tube or into a large vessel. With metal par¬ 
ticles and surfaces, when the particles and surfaces 
are unlike (for example, zinc filings and copper sur¬ 
face), the amount of charge is closely proportioned to 
the well-known electrochemical values. When the 
particles and surface are alike (for example, zinc 
filings and zinc surface), no chargee would be expected, 
but they invariably arise. The general law is that 
charges arise by the clash of solids, like or unlike, 
metallic or non-metallic. 

E, B. Moullin : An ampere meter for measuring 
currents of very high frequency. A new form of 
ammeter has been designed primarily for measuring 
alternating currents of extremely high frequency, such 
as 3 k 10* cycles per second. The calibration of any 
instrument must be affected by frequency, and this 
instrument has been arranged to have a geometrical 
form for which the correcting factor can be calculated. 
The system consists of two parallel circular cylinders 
mounted inside, and parallel to the axis of, a circular 
screen tube. The two circular cylinders are in elec¬ 
trical connexion at one end, and one of them is mounted 
on an elastic support which permits that cylinder to 
move parallel to itself. The current to be measured 
flows along one cylinder and returns by the other, and 
the consequent repulsive force between them causes 
the elastic support to yield proportionately to the 
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root mean square value of tho current. The move¬ 
ment is observed by means of a suitably arranged 
optical microscope. 

S. Goldstein : The influence of the earth’s magnetic 
field on electric transmission in the upper atmosphere. 
A detailed study has been made of the magneto-ionic 
theory of the propagation of radio waves in tfte upper 
atmosphere. Mathematical formulae are given for the 
polarisation and wave-velocity of a plane wave-train 
m an ionised medium with imposed magnetic field 
oblique to the direction of propagation and the results 
applied to calculate the polarisation of downcoming 
radio waves. The agreement with experiment is 
satisfactory. 

S. R. Milner : The * action * of an electromagnetic 
field. The electromagnetic equations in their usual 
form express the rates of variation of the field vectors 
along the time axis of an arbitrary observer. The 
consideration of the rates of variation along other lines 
in space-time, in particular along the linos which mark 
out the simplest structure of the field, leads to the 
equally legitimate conception of the field as being in 
motion. In this way expressions for the Hamiltonian 
and Eulerian actions of the field are obtained which 
form strict equivalents to those for the actions of a 
dynamical system. 

H. A. Wilson : Chemical equilibrium in the vapour 
of a mixture of paraffins and unsaturated hydro¬ 
carbons. The thermodynamical method previously 
used ( Proc . Roy . Soc. A, vol. 116, p. 501; 1927) to 
calculate the equilibrium composition of a mixture of 
paraffins is applied to a mixture of paraffins and 
unsatur&ted hydrocarbons. An expression for the 
fraction of the total pressure due to unsaturated 
hydrocarbons, in equilibrium, is obtained. This 
fraction diminishes as the pressure is increased, in¬ 
creases as the temperature increases, and cannot be 
greater than one-half when the vapour is in contact 
with liquid. 

E. H. Gowan : The effect of ozone on the tempera¬ 
ture of the upper atmosphere. An equilibrium equa¬ 
tion using water vapour and ozone is set up and the 
steps of a solution by successive approximations are 
given. The theorotical consideration of the radiative 
equilibrium leads to a warm region agreeing very well 
as regards both temperature and height with the 
results of indirect observations. 

H. Gregory and C. T. Archer : The thermal conduc¬ 
tivities of carbon monoxide and nitrous oxide. An 
experimental determination was carried out. A com¬ 
parison is given of some of the physical properties of 
these gases with those of gases of equal molecular 
weight. While the viscosities of carbon monoxide and 
nitrogen, and of nitrous oxide and carbon dioxide, are 
equal, as suggested by the kinetic theory of gases, a 
marked difference exists in the values of the thermal 
conductivities of the gases considered. 

N. K, Adam and G. Jessop : Tho structure of thin 
films, Part 12. The action of cholesterol in roducing 
the area of certain expanded films to that of con¬ 
densed films, discovered by Loathes in 1923, is further 
investigated. It is probably due to mechanical 
obstruction of the tilting oscillations of the molecules 
in the expanded state, by the bulky and massive 
cholesterol molecules, not to any special attraction 
between the cholesterol and the smaller moleoules. 
The condensing action can be imitated by other very 
large molecules, the effects of which are not, however, 
precisely similar. An attempt is made to correlate 
the minor differences in condensing effect of various 
molecules with their solidity at 'various points, as 
indicated by their constitutional formula*. 

W, A. Bone, L. Horton, and L. J. Tei: Researches on 
the chemistry of coal (5). Further investigations have 
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been carried out upon the benzene pressure-extract!on 
of various types of coals with the view of arriving at 
some understanding of the origin and development 
during the ‘ maturing * process of the constituents 
which are principally responsible for the coking pro¬ 
pensities of bituminous coals. The coals examined in 
detail included (1) the Morwell brown-coal occurring 
in Victoria in Australia, (2) a series of lignitie and 
other coals from the Western Canadian Coalfield 
(Saskatchewan and Alberta), and (3) three bituminous 
coals (two of British and the third of South African 
origin). Incidentally, it is shown that the substances 
removed by the process are not produced by thermal 
decomposition (in the sense of any real breakdown of 
the coal substance) but are pre-existent in it, either as 
such, or in some loose molecular association with the 
coal complex, more probably the latter. The residues 
from benzene pressure-extraction are always qufte 
devoid of coking propensities. The general effect of 
1 maturing ’ has been progressively to diminish the 
oxygen contents of the substances comprised in each 
and all the various fractions of the benzene-pressure 
extracts as well as of the benzene extracted residue. 

H. L. Callendar : Steam tables and equations ex¬ 
tended by direct experiment to 4000 Jb./sq. in. and 
400° C. A steady flow method was devised, with a 
jacketed condenser (Phil. Trans., 1912) capable of 
reading to 1 in 5000 of the total heat of either water 
or steam at pressures up to 4000 Ib./sq. in., and inde¬ 
pendent of the thermal capacity of the apparatus at 
high temperatures. The work was interrupted by the 
War, but has recently been completed with the 
assistance of the British Electrical and Allied Indus¬ 
tries Research Association. The results for the total 
heat of water verify the thermodynamic formula at 
saturation (Phil. Trans., 1902) with great precision up 
to the critical point. Those for steam show complete 
agreementwith the expressionc/( 1 - Z 2 ) for the co-aggre¬ 
gation volume, but cannot be reconciled with the van 
der Waals* theory of the critical state. By combining 
the observations on the volumes and the total heats, 
it is easy to deduce the corresponding expressions for 
the entropy and the saturation pressure. The satura¬ 
tion lines for water and steam could be traced by 
experiment beyond the critical point up to 380° C. 
The observations agree all the way from 0° to 380° C. 
with the theoretical formula, and afford independent 
verification of the whole system of equations. No 
change is required in the original value of c represent¬ 
ing the first term in the series, and the results appear 
to be strongly in favour of the co-aggregation theory, 

W. R. C. Coode-Adams : The refractive index of 
quartz. In a previous paper ( Proc , Roy. Soc. A, vol. 
117; 1927) an equation was produced connecting the 
refractive index of quartz and the wave-length for the 
ordinary ray. This was of the Ketteler-Helmholtz 
tyj>e and derived its constants partly from previous 
work on the optical rotatory power. The other con¬ 
stants were solved taking known values for the re¬ 
fractive index. In the present paper the same is 
attempted for the extraordinary ray. 

Rome. 

Royal National Academy of the Lincel, June 1.— 
G. Giorgi : Factors and indices in linear groups and 
in normal groups of operations.—Q. Majorana : 
Further consideration of the photo-electric pheno¬ 
menon of the audion. Substances other than the 
cupric oxide or cuprite covering the wire leading to 
the grid are capable of producing effects analogous 
to the photo-electric phenomenon realised when a 
strong beam of light, periodically interrupted, falls 
on a sensitive audion connected with an amplifying 
system, Such are freshly prepared thallium sulphide 
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(probably an oxysulphide), molybdenite, argentite, 
silver sulphide prepared artificially, and light-sensitive 
selenium. The phenomenon appears to be a perturba¬ 
tion, electrical m character, caused by the arrival of 
the light, but not corresponding with external libera¬ 
tion of electrons. It depends on the nature of the 
substances used, which all exhibit semi-conductivity, 
or, as with silver sulphide, distinct electrolytic con¬ 
ductivity.—P. Vin&ssa : Symmetrical eleotronyls and 
monatomic molecules.—N. Parra vano and V. Mont ore : 
‘Blanc’ alumina. Alumina prepared by decomposition 
of aluminium chloride at a low temperature is crystal¬ 
line, trigonal, of low density, and possessed of high 
adsorptive powers. At about 650° it undergoes an 
exothermic transformation owing to contraction in the 
volume of the unit cell. The name 4 Blanc * alumina, 
after Prof. G. A. Blanc, is suggested for this material. 
—L. Petri: Qurwitsoh’s mitogenetic radiations.—A. 
Perroncito : Extirpation of the liver (two new 
methods).— A. Palatini : The varieties V n which con¬ 
tain a constant vectorial field.—R. Caccioppoli: The 
infinitesimal character of quadrable surfaces.—U. 
Crudeli : Saint-Venant’s conditions relative to the 
deformations of natural media.- U. Barbieri : Astro¬ 
nomical -geodetic station on Monte Colma di Mom* 
barone, August 1927. —G. Gentile : The intensified 

terms of calcium..F. Rasetti : Calculation of the 

terms M by means of the statistical potential of the 
atom.— E. Scgr£ and E. Am&ldl : The anomalous 
dispersion of mercury and of lithium. Results are 
given of measurements of the intensities of certain 
absorption lines of lithium and mercury. The ratio 
between the numbers of dispersion electrons for the 
lithium linos 6708 A. and 3232 A. is found to have the 
value 135 ( ± 20 per cent). No absolute measurements 
were possible with the mercury lines.—F, de Carli and 
P. Agostini: The double carbonate of copper and 
sodium. Hydrated copper sodium carbonate, NojCO-, 
Cu0O 8 , 3H 2 0, may be converted into the correspond¬ 
ing anhydrous compound by heating it in a current of 
carbon dioxide. The anhydrous salt, which is pale 
blue, is unstable in the air and readily absorbs moisture 
to give the hydrate. The heating curve shows that 
the absorption of heat corresponding with the loss of 
carbon dioxide occurs between 220° and 230°. The 
thermal changes accompanying the decomposition of 
the double carbonate and of copper carbonate are 
given by the equations Na»C0 8 , CuC0 8 (sol.) =Na,0O 3 
(sol.) +CuC0 8 (sol.) +10*330 Cal. and CuCO s (sol.) = 
CuO (sol.) + C0 8 (gas) +0-995 Cal. ; for the heat of 
formation of cupric carbonate from its elements, 
Cu + C + 140 b ssCuCO* (solJ + 138-345 Cal.—S. Ber- 
lingozzi: Chemical constitution and rotatory power 
(3). The rotatory powers of several acyl-asparagines 
are compared with the values of the dissociation 
constants of the acids corresponding with the acyl 
substituents. The diminution of the value of (M) D 
with increase in Ic is brought out with special clearness 
in groups of compounds containing acyl groups of 
analogous structure. This relationship is complete 
with the ortho and meta compounds, and in the more 
numerous para compounds examined the only excep¬ 
tion is anisoylasparagine, which has a lowor molecular 
rotation than would be expected from the dissociation 
constant of anisic acid.—P, MisciattelU : Analysis of 
a radioactive pyromorphite from Gennammari (Sar¬ 
dinia). The slight radioactivity of this mineral is 
regarded as duo to the presence of small proportions 
of radium introduced by water, which extracts it from 
a deep-lying uranium mineral. —L. Bucciante : Dura¬ 
tion of the kinetio and interkinetio periods in the 
embryos of chickens incubated at various tempera¬ 
tures. The increased growth in the embryos of 
chickens produced by increase in the temperature of 
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incubation is the result of sensibly equal influences 
exerted on the kinesis and interkinesis.—O. M. Olivo 
and E. dc Lorenzi: The duration of interkinesis in 
cells cultivated in vitro. —B. Monterosso : Cirrepedo- 
logioal studies (2) : Anabiosis in Chthamalus.— A. 
Stefanelli: The existence of diffuse nervous networks 
with expansional significance in reptiles.—M. Cornel: 
The reciprocal equilibrating power of two regulating 
phosphate solutions. The results of experiments on 
Jarisch solutions with different hydrogen ion concen¬ 
trations, and on their behaviour towards muscle, 
confirm the possession by tissues of marked ability 
to regulate chemical reaction. By the action of 
equilibrating systems formed of slightly dissociated 
complex acid-salts, the tissues seem capable of main¬ 
taining their reaction close to the neutral point, at 
any rate in the presenoe of acid solutions.—G. Lentati: 
Experiments on the histogenesis of the islets of 
Langerhans, 

Diary of Societies. 

FRIDAY, November i>. 

Fa ha day StK’iErv (at Royal Institution), at 3.90.—Sir Oliver Dodge : Some 
Delwitftbk* Problems In Physics (Spiers Memorial Lecture). 

Royal Himtety of Ahth (Indian Mcetiug), at 4,30.— .1. W. Madelcy : Town 
Water Supply in India. 

Royal Astronomical Society, at 5.— Dr. VV r . M. Hnmrt : On the Frequency 
Distribution of Restricted Proper Motions.-M. A. Ellison: Micro¬ 
metrical Measures of the Potsdam Double Stars, made with the 10-in. 
Refractor of the Armagh Observatory.—K. Nakamura : Oiwervation of 
Meteor* from HkjttUurnp'a Comet, 1927 fr. Prof. tt. Chapman: The 
Electrical Conductivity of Htellar Matter.—Dr. W. J. 8. Lockyer: A 
Wide Absorption Band In name /(-type Stars.—W. M. H. Greaves and 
H. W. Newton: Magnetic Storms and Holin' Activity, 1874-1927.—Prof. 
E. A. Milne: (a) The Theoretical Contours of Absorption Lines in 
Stellar Atmospheres ; (f>) Ionisation in Stellar Atmospherefi : Generalised 
Halm Formuhe : Maximum Intensities And the Determination of the 
Coefficient or Opacity. — Prof. H. Chapman : On the Radial Limitation of 
the Hun’s Magnetic Field. 

Physical Society (at Imperial College of Science), at ft—J. B. Hath, 
Cheban Aiumd, and Gian Oumd : The Effect of Moist Air on the Resist¬ 
ance of Pencil Lines.—l>r. L. K. Richardson, V. Stanyon, and other 
Students of Westminster Training College: An Absolute Ourrent- 
balauco having n Himple Approximate Theory. —Prof. E. V. Appleton : 
Notes on Wireless Methods of Investigating the Electrical Structure of 
the Upper Atmosphere. I. 

Royal Society of Mjguhtnk (Clinical Section), at 6.80. 

Malaohlooiual Society of London (in Zoological Department, Uni¬ 
versity College), at tl.—IL Lmuche : On some Uncertain Species of 
Nmli^ran r Kirtla from the North Atlantic Ocean.—Lt.-Col. A. J. Pm It*: 
(a) Rodula of Monomp/tri'ui; (ft) A new Indmunm from tlie Malay 
States. —L. It. Cox : The Varietal Nnmes in K. Hchreiber's Vers. Conch. 
Unrtes Syst. 1793.—J. R. lo B. Tomlin : Description of Two New Species 
of 7'orhdow. 

Institution of Electrical Knoinkkhm (IjOihIoii Students' Section), at 9.15. 

--T. M. C. Lsnoe and others : Discussion on laaid Speakers, 

Institution of Mechanical Enc. in eras (Informal Meeting), at 7.—K. T. 

Elbourne : Marketing Engineering Products Overseas. 

Junior Institution of Knoinuers, at 7.30.—Annual General Meeting. 
Klein hucv Awhociation of Knoinkkkh (at Teinjouance Institute, Keighley), 
at 7.30. -C. H. Carter : Precise larngth and Angular Measurement. 
Institute of Mktai. 8 (Sheffield Local Section) (ill Applied Science Dnjwirt- 
immt, Sheffield University), ftt 7.3b.—Prof. F. 0. Thompson : Flow in 
Metal Stuping Processes. 

Oil and Colour Chemists’ Association (Manchester Section) (at Mil ton 
flail, Manchester), at 7.30.—B. Campbell: Nltnaiellulose Finishes. 
Royal Society of Medicine (Ophthalmology Hection), at 8.00.—A. H. 

• Levy: Injury of Lens causing Alteration of Refraction. —A, F. 
MauCallan : Ocular Manifestations of Local Sepsis. 

SATURDAY , November 10. 

Royal iNwmurioN of Great Britain, at a.—Rev. T. E. R. Phillips: Recent 
Observations and Discoveries resisting the FLaneta (It.). 
Phyeiouhiical Society (in Department of Physiology, London Hospital 
Medical College), at 4.— D. Hunter: Home Observations on the Regula¬ 
tion of Calcium Metabolism.—J. H. Hliaxby : The Resonance Theory of 
Audition: a Historical Note.—J. R. Marrack: Note on the Osmotic 
Pressure of Mixtures of Pseudo- and Kuglobuiin.—Prof. H. K. Hoaf: 
Discrimination of Colour.—Demonstrations:—W. A. M. Smart: Home 
Labour-saving Devices for the Research Worker: —(o) Slide Rule: 
Surface Area of Body (H-71-84 W 1 *" 1115 IP*'™ 8 ); (6) Nomograms—Correla¬ 
tion by Hanks 

(r+l)/2«Cos2 ff Sd/(Na-I), 

r»Sln w[l-fl3£d/(N8-l)]/2, 
r/2-8in ir {1 -6 Sd'J/N (N*- 1)1/6; 

(r) probability Paper—an Improved Type.—F. Camptwin Smith and 
C, Gordon-WUson: The Cadmium Photo-electric Cell as a Means for 
Moaspring the Absorption of Ultra-violet Radiation in Dilute Physio- 
logical Fluids,—J. T. Cunningham : Effect of Haloed Temperature on 
Seminal Epithelium.—Prof- IL E. Roaf: (a) An Apparatus for quantita¬ 
tive Measurement of Differences in Colour Discrimination; ( b ) Identity 
of the Yellow Sensation produced by Mono- and Hetero-chromatic 
Light; («) A New Perimetric Device.—H. T. Goodwin: A New Design 
for Students 1 Drums. 
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Hull Association ok E no infers (at Technical College, Hull), at 7.15.— 
Prof. U. K. Hcholes : Heat Engine Cycles, 

Institution of Mechanical Enoinekiw (Glasgow Branch) (at Glasgow). 
—Dr. A. McOance and J. Jefferson : Steel Oustings. 

MONDAY, Novkmuer 12. 

Royal Gboohatuical Society (at Lowther Lodge), at 0.—Cupt. J. G. 
Withycombe : Letterirtfc un Maps. 

Royal Society ok Main cine (War Section), at ft. — Major W. D.aKey worth : 
Severe Malaria among British Troopa in the East African Campaign. 

Hod I'.tA i>kh 1noF.ni ecus Civiir de Fra nob (at Institution of Mechanical 
Engineers), atft.30,—M. Fjeux: Twin Gyro Htabillser. 

Institution of Automobile Enmineers (Midlands Centre) (at Queen’s 
Hotel, Birmingham), at 7. —L. H. Houimtieid : The Integrity of the 
Technical Man. 

Institution ok Electrical Knoinfers (Informal Meeting), at 7.—J. Coxon 
and others: Discussion on Engineering Requirements of a Modern 
Office Building. 

Institution of Electrical Knoineekn (North-Eastern Centw) (jointly 
with North-Eastern Students' Section) (at Armstrong College, New¬ 
castle-uixm-Tyne), at 7. -- Prof. H. P. Hmitli: Automobile Ignition 
Systems. 

Institution of Electrical Knoinkf.rh (South Midland Centre) (at 
Birmingham University), at 7.—Dr, <1. D. Morgan: Action of a Spark- 
gap- 

Electrical A sac station for Women (at K.L. M.A, Lighting Service 
Bureau, lft Savoy Street), at 7,—II. W. Gambrel! : A Complete Electric 
Radio-Gramophone Equipment. 

Institution of Hkatino and Ventii.atino Knuinkrrs (Associate Members 
and Graduates' Branch) (at Borough Polytechnic), at 7.30. —H. F. W. 
Joyce: Space occupied by H(Anting and Ventilating Apparatus. 

Institute ok Metals (Scottish Local Section) (at 39 Klmlwuik Civscgnt* 
Glasgow), at 7.30.—A. C. Hturney : Nickel in the Non-KemmH Foundry. 

Royal Hocibty ok Arts, at. N. . Dr. F. Kidd: Biology and I tefri guru Lion 

((’antor Lectures) (1.), 

Surveyor^ 1 Institution, at 8.— O. B. Fisher: Presidential Address. 

CamrRiooe Piiiloboi’HIoal Hotikty (in University Chemimil Lalsinitory, 
Cambridge), atrt.4ft.—Dr. K. K. Uideal : Chemiluminescence. 

Institution ok Elkctriual Knoinkers (Wt'stern Centre) (at Month Wales 
Institute of Engineers, Cardiff).- H. H. Poynder : Home Practkvil Con¬ 
siderations in the Design of Automatic Equipments for Heavy Traction 
Sub-stations. 

TUESDAY, Novemrkh 13. 

Royal Hocticty of Mkoioine (Therapeuticsand Tropics] IHHensesSections), 
at 5. -Dr. J. B. Christophersou, l’rof. A. J. Guyn, Sir Leonard Rogers, 
and others : Joint Discussion on The Special Uses of Antimony. 

Royal Institution of Great Britain, at ft. 1ft.-Prof. U. L. Callendar: 
(k)-aggregation tHrmts Continuity in the Change of Ntnte from Liquid to 
Vapour (Tyndall Lectures) (ITI,). 

Institution ok Petroleum TkuwNolckuhth (at Royal Hocibty of Arts), at 
ft.30. —G. HcseUlin : Drilling and Prisiuction Methods In the Greater 
Seminole Field, Oklahoma, U.M.A. 

Inhiitutk ok Marine Knuinkers, at (i.30.—M^ior It. H. Mayo: Air 
Transport, 

Institution ok Electrical E no inkers (Bast. Midland Sub-Centre) (at 
lawghlfornugh College), at 0.4ft. —H. II. Holden : Klpctricity Meters. 

Hociety of Chemical Industry (Birmingham and Mid Inna Section) (at 
Chamber of Commerce, Birmingham), at 7. — J. H. Lane: Recent, 
Developments in Beet Sugar Manufacture. 

Institution ok Klkctuical Enuinkkrs (North Midland Centre) (at Hobd 
Mntropole, IsM*ds), at 7.-W, B, Woodhouse: Overhead Electric Lines 
(illustrated by Cinematograph Film). 

Institution of Electrical Knuinekrs (North-Western Centre) (at 
Engineej-s’ Clnl>, Manchester), at 7.— F. Lydall: The Eiectritlcution of 
the Pietermaritzburg -Glencoe 8m:tion of the South African Railways, 

Royal PinmM»RAi*uiu Society of Great Britain (KineinnUigraph 
Group), at 7. Examples of Modern British Film Pnsiuctiou. 

Institution of Automoullk Enoinekrh (Coventry Centre) (at. Broad gate 
Cate, Coventry), at 7.30.—Dr. K. C. Wad low : The Comimruttve Merits 
of Ipjod and Dynamometer Testing for Motor Vehicles. 

Institution of Electrical Engineers (Scottish Centni) (at Itoyul 
Technical College, Glasgow), at 7.80.—1). S. Monro; Some Tendencies 
in Installation Work (Ohuirman's Addnw).—1*. D. Morgan : Klvc.trie.nl 
Research Asscsdation Report on A Critical Study of the Current Rating 
of Low-Pmiuiure Ordinary-Duty Fusible Cut-outs. 

Quekett Microhcopical Club, at 7.30. 

IIull Chemical and Knoinkkrino 8<.m:ikty (Gn*y SL^et, Hull), at 7.45.— 
H. Thompson : Tic Chemistry of Food, 

Pharmaceutical Society of Great Britain, at 8.—C. J. H. Thompson : 
The Apothecary and some Curious Materia Medina of the Hcvouteenth 
Century. 

ISHTmmoN ov Mechanical Knuinkrrr (South Wales Branch) (at Hwan- 
saa).- W. O. DHyson; Chairman's Address. 

WEDNESDAY , November 14. 

Royal H<k.iety t ok Mroicjne (Sui-gery : Hub-Section of Proctology), at 5.30. 
—I)r. C. Dukes and others: Discussion on Urinary Infections after 
Excision of the Rectum ; their Cause and Prevention. 

Institution or Chemical Enoinkses (at Institution of Civil Engineers), 
at 0.30.—Dr. P. Klein: Making Rubber GchxIh of Latex by Electro- 
Depoaitlon (Lecture). 

Belfast Arsociation ok Enoinkers (at Municijwl College of Technology, 
Belfiwt), at 7.80.—A. W, Brown : Low-pressure Hot Water Heating. 

Institution of Mechanical Rnoinkkhr (flheffleld Branch), at 7.30.— 
H. K. Verbiiry : Corrosion of Metals and Its Prevention. 

Royal Society of A»i«, at 8.—0- Hamwieu: English Silver Hnd its 
Future. 

Society of Chemical Induhtry (South Wales Section) (at Technical 
College, Cardiff).—Dr. F. Arnall: Thu Training of a Works Chemist. 

THU USD A Y, Novemwcr 15. 

PCrtYAL Sooiuty, at 4.30.—Prof. 8. W. J. Smith, A, A. Dee, and J. Young: 
The Mode of Formation of Neumanu Banda. Phrt T. The Mechanism or 
Twining in the Body-Centred Cubic Lattice. Part II. The Evidertoe 
that the Banda are Twins. Part IIL The Movement from which the 
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Twining ifewultH. —Dr. C. F, Elam: An Investigation of some Banded 
Structures in Metal, with an Appendix by Prof. Cl. t. Taylor.—F. H. 
Rolt and 11. Darn'll: The Difference between the Mechanical and 
Optical lengths of a Steel Brid-Gttug«.-1). A. Jackson: HyperAne 
Structure in the Arc Spectrum of Ciwriviin end Nuclear Rotation.— 
Papers to be read in title only;—G. S. Adair: A Theory of Partial 
Oh mo tic Pressures end Membrane Equilibria with special reference to 
the Application of Dalton's Law to Hemoglobin Solution* In the 
Presence of Salta.—A. T. Waterman : The Effect of Electric Field* on 
the Emission of Electrons from Conductors.—A T. Price: A Mathe¬ 
matical Discussion on the Structure of Wood in Relation to Its Elastic 
Properties.—Prof. A. Fowler and E, W. H. Stdwyn: Further Inveatira- 
tlons of the Spectrum of Singly Ionised Carlton (C II) —Prof. O. W. 
Richardson end F. C. Clwlklln: Tire Soft X-Ray Levels of Iron, Cobalt, 
Nickel, and Copper.—W. Mundell: (a) The Change in Elastic Properties 
on Keplucing the Potassium Atom of Rochelle Salt by the Ammonium 
(Jroup ; (6) The Determination of the Piezo-Electric Moduli of Ammonium 
Huignette Salt.—Prof. A. M. Tyndall, L. H Starr, and C. K. Powell: 
The Mobility of Iohh in Air. Part IV, Investigations by two New 
Methods.—Prof, A. M. Tyndall, G. C. Grindley, and P, A, Sheppard : 
The Mobility of Ions in Air. Part V. Tire Transformation of the 
Positive Ions of Short Ages,—L. J. Freeman: The Spectrum of 
Doubly Ionised Nitrogen (N 111). —W. R. Dean; Fluid Motion in a 
Curved Channel.—1L K, Wutson and A. 8. Menon : Tire Electrical 
Conductivity or Thin Oil Films. Part I.—W. Kapucinski and J.J0. 
Kymers: Intensity Measurements in the Secondary Spectrum of 
Hydrogen.--E. Rudbarg: Home Remarks concerning the Production 
>ind Absorption of Soft X-Rays and Secondary Electrons.—E, J. 
WilllaiiiH, .1. M. Nuttall, and H. H. Harlow; The Special Distribu¬ 
tion of Photo-Electrons produced by X-Rays.—L. W. Nordhclm : The 
Effect of the Image Force on tlm Emission and Reflection of Electrons 
by Metals.—B. Swirles: The Internal Conversion of Gamma Raya. 
Part 11.—W. G. Kannulitik and Prof. T. II. Laby: The Thermal and 
Electrical Conductivity or Copper Crystals at various Temperatures.— 
Dr. H, Jeffreys: On Aerofoils of 8mal) Thickness.—R. 8, Bartlett: The 
increase in Thermionic Currents from Tungsten in Strong Electric 
Fields.—H. P. II. Prone: Elastic Constants of Fused Quartz. Change 
of Voting's Modulus with Temperature.—L. H. Thomas : On the Rate at 
which Particles take up Random Velocities from Encounters according 
to the Inverse Square I jaw.—F. A. Jenkins and II. de IjAmzIo: Structure 
of the Violet Bands of Silicon Nltride. -R. A. Fisher: The General 
Sampling Distribution of the Multiple Correlation Coefficient.—Prof. 
G. 1. Taylor and C. F. Shannan : A Mechanical Method for Solving 
Problems of Flow In Compressible Fluids.— Prof. A. 8. Eddington: A 
Symmetrical Treatment of the Wave Equation.—A. C. Menzien : Ground 
Terms on the Spectrum of Nickoi II. and Proposed Standard Wave-longth 
In the Schumann Region.—J. M. Whittaker: On the Principle of LeaHt 
Action in Wave-Mechanics.— Pr. J. A. V. Butler: The Equilibrium of 
Heterogeneous System* Including Electrolytes. Part 111.— Prof. T. H. 
Havelock: The Wave Pattern of a Doublet In a Stream.—G. R. 
Goldsbrough : The Tides in Oceans on a Rotating Globe. Part II.—T. 
Bradshaw and Prof. G. H. Livens: The Formula for the Optical 
Rotatory Dispersion of Quartz,-Dr. H. T. Flint: The Now Metric of 
Einstein and the Wave Equation. 

Linnkan Society, at, A—Pr. U. H. Thomas : Further Observation* on 
the Cuticle Structure of Mesozoic Cyoadean Fronds. —A. H. Clark: Cm 
some Recent Crlnnlds in the Collection of the British Museum.—Dr. 
C. A. Nilsson-Can tell: New and Interesting Species of StvjJpellum from 
a Telegraph Cable near the Coast of North Chile.—Prof. W. M. 
Tattersall: AeeVn* rnmticus Schindte, a Blind Isopod new to the British 
Fauna, from a Weil in Hampshire. 

Royal Institution ur Great Britain, at 6.16. - Opt. G. Pitt-Rivers: 
The Clash of Culture (111.). The Empire and the Native Problem. 

Biochemical Society— University or Birminoham (at University of 
Birmingham), at 6.60.—P, J. Powell : Beet Sugar Manufacture—Pro¬ 
viding the Raw Material. 

NoHTU-FaMT COAST INSTITUTION OK KnOINKKRH ANP HnIPHIULPERH (at 

Mining Institute, N ewcas lie-iqnm-Tyne)* at (!.—J. I). Young: Louses of 
Efficiency in Steamship Operation. 

I nhtjtute of Metals (Birmingham Local Section) (at Engineers* Club, 
Birmingham), at 7. —Opcu Discussion on Standardisation. 

Royal Ph ok >dk aphid Society of Ghkat Britain, at 7.—Demonstration 
of Colour Photography. 

Institute ok Chemistry (Edinburgh and East of Scotland Action) (.jointly 
with Society of Chemical Industry—Edinburgh and East of Scotland 
Section) (at North British Station Hotel. Edinburgh), at 7.90.—Pr. W. J. 
Jenkins : Nitro-OHluluse laicquers and Enamels. 

Inhtitdtion uF Electrical Knoinkerh (Irish Centre—Dublin) (at Trinity 
Collage, Dublin), at 7.46. 

Chemical Society, at 8.—F. L Gilbert and Prof T, M. liowry : Studies 
of Valency. Part XII. Isomeric Derivatives of Diethyl IVUuride,— 
Prof T. M. Lowry and F. L. Gilbert: Studies of Valency, Part XIII. 
Further Experiments on the Molecular Structure and Configuration of 
the Quadrivalent Derivatives of Tellurium. 

Royal Society or Tropical Medicine and Hygienic (Laboratory 
Meeting) (at London School of Hygiene and Tropical Mndicinv), at 
8.16.—Demonstrations by Major H. C. Urowu, Dr. W. T. C. Bruotn, 
Dr. P. A, Buxton, Dr. L. J. Davis, 1). Jobling, Dr. S. Sharpe, Miss E. K. 
Sikea. Dr. A C. Stevenson, Dr. C. M, Wenyon, Dr. E. Hindi*, V. B. 
Wigttleaworth, Prof. Warrington Yorke.—Dr. L. K. Napier: Cinemato¬ 
graph Film, Scenes in the Kala-Axar Endemic Areas in Bengal. 

Institution ok Mechanical Knu inkers (Leeds Branch).- H. E. Verbury : 
Corrosloq of Metals and ita Prevention. 

Institution of Miwino and Metallurgy (at Geological Society); 


FRIDA Y, November 16 . 

Royal Astronomical Society (Geophysical Discussion), at 4.80.-Prof. 
8. Chapman, W. M. H. Greaves, and others: Magnetic Phenomena in 
Relation to the Upper Atmosphere and to Solar Activity. 

Biochemical Society (at St. ThomaAs Hospital Medical School), at 6.— 
V. B; .Reader: A Third Factor Present In Mamitte, necessary for the 
Nutrition of the Rat—H. J. Holman and Prof. S, B. Sohryver: The 
( Sewwttpn of the Basic Products of the Hydrolysis of Proteins,—J. R. 

■ Mwrick ; Ketosis lu Sea-sickness.— Dr, L. J. Harris and T. Moore: 
Hypf^itunlqotia-M. G. XggWton and P. Hggleton: A Method of 
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Estimating Phos phagen and other Phosphorus Compounds In Voluntary 
Musote.wW. J, N, Burch: A Synthesis of Hydroxyglufcamtc AoUL— 
W. J, N. Burch and Prof R. H, A. Plimmer i Esters of Phosphoric 
Acid.—J. Lowndes and Prof. R. H. A. Plimmer: Brominatlon of 
Histidine.-Prof. R. H. A. FUmmer, W. H. Raymond, ami J. Lowndes* 
Comparative Vltamln-B Values of Foodstuftk.—U. Allen, F. Dickens, 

- E. ODodde, and F. C. Bowltt r A Study of the (Katrus-produc ng 
Hormone with Special Reference to ite Preparation and Standardisation 
in Water-soluble Form. ^ ^ lit _ 

Institution or Mechanical Engineers, at 8.—Dr. H. W. Swift: Power 
Transmission by Belts: an Investigation of Fundamentals. 

Institution or Locomotive Engineers (North* Eastern Centre) (at Howl 
Metropole, Leeds), at 7.—E. Wlndle : The Ijocomotive tjnoke-box. 

Royal Photoorankic Society or Great Britain (Pictorial Group, 
Informal Meeting), at 7,—T. H. B, Soott: British Cottage HbmeR 

Glasgow Dyers’ Society (at 7 Gordon Street, Glasgow), at 7.1o.—Dr. 
S, G. Barker: Some Scientific Aspects of Wool as they affect the 
Wearer. _ . . 

Junior Institution or Engineers, at 7.80. — A. tl. Croucher: Some 
Applications of Time and Remote Control Switches. 

Textile Institute (lAijcaHhire Section) (jointly with Blackburn Textile 
Society) (at Technical College, Blackburn), at 7.30. —A. Munro: Art, 
Textile Decoration, and Commerce. 

Society or Dyerh and Colourists (Manchester Section) (at Manchester). 
—Dr. R. H. Pickard: The Aims of Recent Research at the Shirley 
lusUtute. 

Institution of Engineers and Shipbuilderb in Scotland (at Grosvmior 
Restaurant, Gordon Street, Glasgow), - The "James Watt" Lecture. 

SA TURD A Y, November 17. 

Royal lNarmmoN or Great Britain, at S."-Dr. W. G. Whittaker: 
North Country Folk Music (I.). 

British Association or Chxkihtm (Annual General Meeting) (at Birming¬ 
ham), At 7. 

Institute or British Fgunprymrn (Ijancashlre Branch, Junior Section) 
(at College of Technology, Manchester), at 7.—P. A, Ruswdl: Shrinkage 
Holes in Small Grey Iron (Tastings. 

British Mycolooical Society (at University College). 


PUBLIC LECTURES* 

FRIDA Y , Novkmmbr \K 

Univewbity Cullede, at 6.80.—W. 1,. Cook : Tlie British Coal Industry. 

SATURDAY , November 10. 

Horniman Museum (Forest Hill), at 9.8U. -J. K. 8. Dallas: Swiss Scenes 
and Flowers. 

MONDAY , November 12. 

University College, at Dr. P. Stamberger: The Colloid Chemistry 

of the Rubber Industry. (Succeeding lAwturea on Nov. 14,16, 19, and 21.) 
(Gow Lectures.) 

Inwvitution of Civil Enoineicrh, at 8.—H. E. BfcUgoe: Some A*j»e«ta Of 
the IvOndon Water Supply (Chadwick Public Lectures). 

TUKSDA V, November 18. * 

Kino’s Oolijcok, at 6.80.—MIsa Evelyn Underhill (Mrs. Stuart Moore): 
The Philosophy of Contemplation. 

University College, at 6.80. — P. Dunsheath; High Tension Transmission 
of Power. (Succeeding lectures on Nov. 20, 27, Dee. 4 and 11.) 

WKDNKSDA V, November H. 

Royal iNsrmrrK or Public Health, at 4. - Dr. R. II. B. Adamson : The 
Health of Women and Girl» in Relation to Industry. 

Kind's CoLLifloE,.at 6.80,—Prof. R. J. 8. McDowall: The Indebtedness of 
Industry to Pure Science : Physiology and National Efficiency. 

FRIDAY , November 16. 

Kind’s College, at 8.— Prof. A. R. Ling : Contributions to the History of 
Starch and its Tranaformatioii Products (Htmitfeild Memorial Lecture). 

SATURDAY, November 17. 

Horniman Museum (Forest Hill), at 8.80. —H. N. Milligan: "Missing 
Links " and Evolution. 


CONaRtffU. 

November 14, 16, 16, and 17. 

British Inhtitutk of Radiology inuorpohated with thb HBniyien 
Society. 

VtikMtion and Mcetln{j3. 

Wednetd/iy, Nov. 14. 

At 8.16 (In Barnes Hall. Royal Society of Medicine).—Prof. W. L. 
Bragg: X-Ray Optics (Maofeenxie-Davidson Memorial Lecture). 
Thursday, Nov. 16 (at Central Hall, Westminster). 

At 10.30 A.M.—fixlilbition of X-IiAy ApparaDis. 

At 2.80.—Dr. G. W. O. Kaye: Kaiflology, Medieval and Modern 
(Presidential Address). 

At 6.— Dr. W. ft. Handley: Radiology from a Burgeon's Standpoint 
(Silvanus Thompson Memorial Leoture). 

Frit lay, Nov. I« tat Central HaU, Westminster); 

At 10 a.m.— Exhibition. 

At 10-11.80 a. m.— Sir Thomas Border, Bart., A. J. Walton, Dr, A. E. 
Barclay, and others.—Discussion on The Value of the Opaque Meal In 
Diagnosis. 

At 10.15 A.M.—W. V. Mayneord: The Distribution of X-Rays Within 
an Irradiated Medium. 

At 10.46 a.m.— Dr. fl, Shearer: Borne Applications of X-Ray Speotro- 
scopy to Industrial Problems. 

At 2.80-4.—Continuation of Discussion on Opaque Meals. 

At a.S0.—W. B. Behai 1*1 Borne Engineering Lessons from Stockholm. 
Saturday, Nov. 17. 

Visit to National Physical Laboratory. 


NovwiRBit 10-24. 

Internat!onal Oonferenur on Bituminous Coal (at Pittsbuiwh, Pa. 
U.S.A).—Among the subjects to be discussed areFixed Nitrogen, The 
Liquefaction of Coal, Low Temperature Dlsfciliatlon, High Temperature 
JMstlUatlon, Power from Coal, Coal Tara, and Oils, Complete Gosiffca- 
tkm of Cool, Origin of Coal, Coal Washing, Pulverised Cool, Catalyst*, 
and the general aspects of the Bitumlnous Coal Industry. 
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Reform of the British Patent System. 1 

HE recent publication of the Report of the Com¬ 
mittee which was appointed by the British 
Science Guild in April of last year to consider what 
changes could advantageously be made in the 
patent law of Great Britain, will of necessity rivet 
the attention of all those who appreciate the very 
important part which a sound system of monopoly 
grants in respect of new inventions can achieve in 
encouraging progress in industrial development. 
The days are long post when the desirability of 
granting patents for inventions was regarded as a 
debatable matter, and the abolition of patents was 
advocated by quite responsible schools of opinion 
as being one step in the direction of freeing trade and 
industry from all those trammels and obstacles that 
hinder full development. More and more we have 
come to recognise that the well-being of a modem 
industrialised State depends on the continuous and 
intensive concentration of the most original and 
creative minds upon the task of increasing the 
efficiency of human labour, that is to say, in en¬ 
abling more wealth to be produced or more services 
to be rendered by a given expenditure of human 
effort. 

Progress in the application to useful ends of the 
rapidly growing knowledge furnished by science, 
and progress in that widely different sphere of 
inventive art which leads to the construction 
of automatic or semi - automatic labour - saving 
machinery—these are vitally essential if tho grow¬ 
ing populations of great industrial States are to 
enjoy even a reasonable minimum of welfare and 
oontentment. Inventions such as tho telephone or 
the manufacture of artificial silk on one hand, and 
inventions such as linotype and monotype machines, 
or boot and shoe making machinery on the other, 
typify the maimer in which a relatively small pro¬ 
portion of originative or creative minds can add, 
generation by generation, to the effective capital of 
human knowledge, and thus provide the equivalent 
as regards all the needs of life except perhaps the 
primary need of foodstuffs, of the proverbial means 
whereby two blades of grass are made to grow where 
one only grew before ; and even the fundamental 
industries of agriculture, stock-raising, and dairy 
farming owe much to purely scientific experi¬ 
ment and research and to the inventors of the 
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more complicated forms of meohanical aids to 
labour. 

With a growing perception of the necessity for 


1 Report of the Committee ai 
to consider the Reform of the Brt_ 
don : British Science Guild, 1920.) 
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encouraging and utilising to the full such inventive 
capacity as is available in any given generation, we 
have come to realise that under modem conditions 
it is more than ever difficult to give the inventor 
his full opportunity, unless really effective protection 
by way of monopoly is accorded to new inventions 
for a term of years. Such protection is necessary 
for two reasons. First, there is in every industry 
severe competition, and every manufacturer must 
be watchful of improvements or he will not keep 
abreast of the times ; knowledge of new methods 
diffuses rapidly through the technical press : and 
modern methods of transport have overcome the 
barrier offered by distance. There is no question, 
therefore, of even a temporary monopoly accruing 
to the originator of some new machinery or some 
new process in the absence of any legal monopoly 
rights. Secondly, capital plays a larger and larger 
part in the development of industry. Even minor 
though useful inventions frequently demand a 
capital expenditure far beyond the range of an 
individual inventor before they can be put effectively 
upon the market; and if capital is to be attracted 
to a new and unproven enterprise, some security 
must be afforded that when the experimental period 
is over, and the new artiole is upon the market, or 
the new process is in operation on a commercial 
scale, watchful competitors will not at once step in 
and reap, or at least share the reaping, where they 
have not sown. 

There is perhaps a tendency in these days to give 
disproportionate' public recognition to the inven¬ 
tions that originate in scientific work as opposed to 
those that owe little to the growth of scientific 
research. The public is continually being asked to 
admire some new miracle of science. Such inven¬ 
tions as photography, the telephone, the trans¬ 
mission of power by electricity, radio telegraphy 
and telephony, synthetic chemistry, X-rays, kine- 
matography, television, and so forth, strike the 
public imagination as being marvellous achieve¬ 
ments arising directly out of scientific researches of 
which they can understand but little. Improve¬ 
ments in textile machinery, boot and shoe making 
machinery, wood-working machinery, refrigerating 
plant, bread-making machinery, and automatic 
machine tools are lees calculated to strike the public 
imagination, but they play at least as large a part in 
solving the problem of maintaining ot improving the 
standards of life of large and still growing popula¬ 
tions. Inventions of this latter kind are not 
without their debts to science, but they largely arise 
by the creative energy of minds not mainly trained 
and developed in the laboratory. There is an 
No. 3081, Vol. 122] 


originative type of mechanical mind that owes 
little to scientific knowledge. 

Both of these types of creative invention, how¬ 
ever, depend largely on a sound system of patent 
law if they are to be encouraged and developed and 
are to have their full effect on the general public 
welfare. Patent law and patent jurisprudence are 
therefore subjects deserving of serious study by any 
government, and should be revised and modified 
from time to time so as to preserve their full 
efficiency as instruments of progress. 

The law in relation to patents should be so 
framed and so administered that, on one hand, it 
furnishes to the inventor and to his ooadjutor the 
capitalist a secure protection for such new manu¬ 
facture or improvement in old manufacture as has 
in fact been made. On the other hand, the law 
should be such, and its administration should be 
such, that if the inventor makes unduly broad 
claims, such as would either encroach upon exist¬ 
ing rights or liberties, or would extend too far 
beyond the ground actually explored and brought 
under cultivation, as it were, by the inventor, such 
unduly broad claims can be refused, or at least 
made the subject of an official warning to the 
public. 

There is always a danger that patents, if granted 
too freely without careful Consideration of the 
existing state of the art, may hamper those who ask 
no more than to use existing knowledge intelligently 
in the ordinary variations of manufacture. There 
is also the danger that an astute draftsman of the 
claims in a patent specification may endeavour to 
claim in advance, developments not unlikely to flow 
from the invention, but as yet unexplored and 
unknown. He may stake out, as it were, a whole 
county instead of pegging out the claim upon which 
the inventor, as prospector, has established some 
sort of equitable title. Very real evils, particularly 
in the chemical industry, arise out of this last- 
named tendency, which has been fostered by a 
change in the law made in 1919 whereby a patentee 
can succeed in his first action for infringement 
despite the presence in his specification of one or 
more unwarrantably broad claims. 

Broadly speaking, it may be said that the patent 
law of Great Britain is soundly framed, and that its 
administration both by the Comptroller-General 
and in the Courts is carried out efficiently and with 
balanced and equitable judgment in reconciling the 
interests of the inventor and of the public. But in 
very many directions, both of detail and of major 
import, there is undoubtedly room for reform, both 
legislative and administrative. In reoent years, 
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demands for suoh reform have been increasingly 
manifest* 

Paradoxical as it may seem, the greatest single 
reform that could be carried out would probably be 
the provision of some means whereby patent litiga¬ 
tion could be encouraged by rendering it inexpensive. 
It is not far from the truth to say that the validity 
of no patent is certain until it has actually been 
tested in the Courts. It is also true to say that 
industry would be greatly benefited if there were 
some more expeditious and inexpensive way of 
determining if a particular mode of manufacture is 
or is not an infringement of a patent which is alleged 
to include such manufacture within its claims. 

There is at present far too much uncertainty in 
relation both to the validity and to the scope of 
patents. Each patent is in the nature of a pro¬ 
hibition or warning to avoid certain modes of 
manufacture, and the number of patents actually 
in force at any one time in each industry varies from 
hundreds up to many thousands. One can easily 
picture'the confusion that would exist in relation 
to real property if the boundaries of thousands of 
important estates were indefinite and the titles 
themselves uncertain, and it were known that 
neither could be determined except by a very 
expensive process of law. This is practically the 
position in relation to patents. The technical 
issues are frequently complicated and difficult, and 
the costs of a judicial settlement are great. The 
determination of the issue of validity or infringe¬ 
ment, or more frequently of both, is a luxury that 
few oan afford. If the patentee has the smaller 
purse, he may be helpless against the infringer ; if 
the patent is in very strong financial hands, it may 
be made the basis of excessive or even wholly 
unwarranted demands. But although no other 
reforms can be fully effective while this difficulty 
remains unresolved, it presents a problem to which 
no solution can readily be found. The Report of 
the British Science Guild touches upon it only 
partially and tentatively. 

Reform of the patent law being admittedly 
called for, the British Science Guild deserves thanks 
for its initiative in appointing a strong and repre¬ 
sentative committee to consider this matter and to 
report thereon. The Committee, under the die-, 
languished chairmanship of Dr. W. H. Eocles, has 
presented a Report which it may be safely said will 
furnish invaluable aid to those whose duty it may 
be to draft any future Patents Bill for consideration 
by Parliament. The Report covers a great deal of 
ground, and it is impossible to furnish here anything 
in the nature of a compendium of its contents. 
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Many of the recommendations made in the Report 
are uncontroversial and arise out of the experience 
of the nine years since the passing of the Patents 
Act of 1919. It may indeed be assumed that but 
for the serious and growing difficulty arising out of 
the shortage of available Parliamentary tube, many 
of the anomalies, deficiencies, and defects which 
have been disclosed by experience would already 
have been remedied by the passing of an amending 
Act when opportunity presented itself. Until 
Parliament is prepared to delegate more of its work 
to standing or select committees, it is difficult to 
see how, under present-day conditions, the Statute 
Book is to receive necessary emendation in all the 
many ways in which such changes are called for. 
Perhaps patent law is in no worse case than many 
other branches of the law in that respect. 

Apart, however, from these minor recommenda¬ 
tions, which, taken collectively, are of no inconsider¬ 
able value, the Committee has dealt with a number 
of more important issues, and it may be useful to 
direct special attention to certain recommendations 
which deserve full consideration and discussion. 

The Committee recommends that the search 
made in the Patent Office as regards novelty should 
no longer be restricted to British specifications, but 
should be extended to other relevant documents. 
At the present time the statutory search is limited 
to the last fifty years of British specifications. The 
examiner sometimes cites informally some publica¬ 
tions outside this restricted field that are within his 
knowledge, but it is for the inventor to say whether 
he will act upon such communicated information or 
not. There is a certain anomaly in the fact that 
although the official search is so restricted, an 
opponent to the grant of the patent may bring 
forward any documentary publication whatever 
that has been made in Great Britain, including of 
course the published specifications of other countries. 

In opposition proceedings the Comptroller may 
thus amend the claims or even refuse the grant of a 
patent, on the basis of documents which the ex¬ 
aminer could not formally cite even if they were 
within his knowledge. The Committee recognises 
that an extension of the search to cover the scientific 
and technical literature of the world and the patent 
specifications of foreign countries involves an 
immense task, that oould perhaps never be fulfilled 
in its entirety ; but it advises that suoh an ex¬ 
tension of the field of search should be introduced 
gradually, and it also points out that the large 
balance of receipts from patent fees over expendi- 
■ ture, which is at present used for the general 
purposes of the national exchequer, would covor the 
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cost of a very large extension of the official area of 
search. The advantage of such an extension would 
be that it would increase the seourity and so improve 
the status of British patents, and thus be conducive 
to the financial support which is so necessary to an 
invention in its early stages. 

The Committee makes a recommendation which 
will be of interest to research workers in fields of 
science which are systematically explored by known 
methods of research. It states that there is a fear 
in the minds of some research workers that the 
validity of patents for research inventions may be 
imperilled by the circumstances of their origin. 
The Committee secs no necessity in this case for 
statutory enactment, but expresses the opinion that 
the Courts, in deciding upon the presence of subject 
matter for a patent in any particular instance, ought 
to give very favourable consideration to an alleged 
invention which has arisen from prolonged and meri¬ 
torious research work even on a laboratory scale. 

On the vexed question of granting monopoly 
rights in respect of discoveries which at the time 
they are made are not seen to be clearly capable of 
industrial uso, the Committee makes no recom¬ 
mendation. The matter is one that has recently 
engaged the attention of the League of Nations, but 
it is admittedly a most difficult problem to deal with 
in any practical fashion. 

On the question of biological inventions, the 
Committee thinks that something could be done to 
permit the patenting of a wider range of such 
inventions than is now possible, excluding, how¬ 
ever, inventions subserving medical treatment. 
As regards these last-named inventions, the Com¬ 
mittee is impressed by the strong adverse view of 
the medical profession. On the broader question, 
the difficulties are set forth with great clarity in a 
letter from Sir Daniel Hall which is printed as one of 
the appendices to the Report. Sir Daniel Hall, 
while wishing the British Science Guild success in 
its exploration of this question, confesses that he has 
never seen a method on which it might reasonably 
be hoped to secure legislative action. 

The Committee is of opinion that the Comptroller 
should be entitled to oall, where in doubt, for prima 
facie evidence that the invention has been described 
in a practicable form in the specification, and to 
endorse the specification with a warning notice 
where his objection is not satisfied. It recognises 
that in many coses such a course would scarcely be 
fair to the inventor, but the procedure could be 
used with devastating effect when dealing with the 
inventors of perpetual motors and of like imprac¬ 
ticable schemes, and in cases where a dishonest 
No. 3081, Vol. 122] 


specification is filed in which knowledge essential to 
successful working is withheld. 

The Report does not, however, endorse a sugges¬ 
tion that four years after applying for his patent a 
patentee should be given an opportunity of revising 
his description, and that after an official inspection 
of his process the Comptroller should, if satisfied, 
give a certificate of sufficiency of description. This 
proposal was put forward to meet the difficulty that 
in the commercial working of an invention details 
are frequently found to be important which are not 
recognised as such at the time of filing of the 
original specification, and it is in the public interest 
as well as in that of the inventor that the specifica¬ 
tion of a proved and successful invention be made 
as full and perfect as possible in all its details. The 
matter is perhaps one that deserves further con¬ 
sideration. 

‘ Short term patents * form the subject of an 
interesting section of the Report. It is recom¬ 
mended that a type of patent corresponding in part 
to the German Oebrauchsmuster or utility design be 
introduced into the British system. Such patents 
would be granted, for a period not exceeding seven 
years, for new and useful variations of known con¬ 
structional forms and arrangements, and possibly 
also for compositions characterised by the inclusion 
of new ingredients. The scope of such patents 
should be narrow and rigorously defined, and the 
soale of fees should be low. 

The heavy expense attaching to patent actions in 
the High Court, to which reference has been made 
above, has led the Committee to recommend legis¬ 
lation whereby the Comptroller should be em¬ 
powered to act as a Court, subject to a definite 
limit of damages and to the consent of the parties, 
for deciding questions relating to the infringement 
of patent rights and for deciding at any time upon 
petitions and counter claims for the revocation of 
patents on all the usual grounds of invalidity. The 
parties should in each case agree beforehand as to 
whether the Comptroller's decision is to be final or 
subject to appeal. The Committee also recommends 
that appeals from the Comptroller's decisions should 
in all cases be heard by a special judge in chambers, 
instead of by the Law Officers of the Crown, to 
whom the large majority of appeals are at present 
referred under statute. 

The Report closes with a recommendation that 
failing the institution of an Empire patent, in 
connexion with which the difficulties have so far 
proved insuperable, there should be provision for 
the grant of a restricted British Empire patent 
which should run throughout the Crown Colonies 
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and Protectorates. Should India or any of the self- 
governing Dominions be willing to become parties 
to the scheme, their adhesion should be welcomed. 

We have said enough in this incomplete summary 
to show that the Report is a document well deserv¬ 
ing of close study by all who are interested in the 
reform of British patent law. It may be hoped 
that the British Science Guild and the Committee 
will reap the reward that would be most welcome to 
them, namely, the knowledge that their la bourn have 
contributed in some degree at least to the advance¬ 
ment of industry and to the equitable reward of 
those engaged in scientific research. 


The Last Ice Age. 

The Last Glaciation : with Special Reference to the 
Ice Retreat in North-eastern North America. By 
Ernst Ante vs. (American Geographical Society 
Research Series, No. 17.) (Shaler Memorial 
Series.) Pp. x+292+9 plates. (New York: 
American Geographical Society, 1928.) 3.50 

dollars. 

HE past decade has seen a great revival of 
interest in the whole subject of climatic 
changes. There have been many books presenting 
as many theories, so diverse as to be mutually 
destructive. At the same time, a great amount of 
new knowledge has been gained both by exploration 
in distant corners of the earth and by the applica¬ 
tion of exact methods of investigation to the classic 
centres in Europe and North America. It was 
evidently time to pause for an impartial considera¬ 
tion of the fundamental facts of the problem, and, 
so far as the Quaternary glaciation is concerned, we 
can have no better guidance than that of Dr. Ernst 
Antevs, with his close knowledge of the work of 
De Geer in Sweden and his subsequent experience 
in the other great centre of glaciation in North 
America. These fundamental problems, which 
must be definitely solved before we can profitably 
indulge in more elaborate speculations, aro twofold, 
First, was the Quaternary Ice Age synchronous in 
different parts of the world ? Secondly, what 
were the peculiar climatic conditions which caused 
the great accumulation of snow and ice ? Both of 
them are closely involved with the interpretation 
of the peculiar banded fluvio-glacial clays known 
as varves. 

The question of synchronism has long been 
obscured by the controversy as to whether the 
Quaternary Ice Age was a single episode or was 
divided into a number of alternating glacial and 
interglacial periods. That controversy now ap* 
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pears to have been decided, for few would disagree 
with Antevs* verdict that advancing knowledge has 
brought “ a growing conviction that everywhere 
the glaciation was multiple, consisting of three or 
four successive epochs.” In North America it has 
long been held that these successive epochs were 
not equally developed in all parts of the continent, 
but that the centre of glaciation migrated from west 
to east. Antevs believes, however, that this migra¬ 
tion was a minor feature, and that the various stages 
were essentially synchronous in different parts of 
the continent. The same dictum applies to Europe ; 
the correlation of deposits in Europe and North 
America is more difficult, but all the available 
evidence points to synchronism. The general simi¬ 
larity and parallelism in Asia also “ convincingly 
show that the glacial and interglacial epochs were 
essentially synchronous in all the northern hemi¬ 
sphere.” In the southern hemisphere the glacia¬ 
tions of South America and Australia appear to 
correspond in the same way, but it is not yet 
possible to say that the glaciations coincided in the 
two hemispheres. Recent comparative studies of 
annual layers of banded clays appear to show that 
they did coincide, but Antevs is fully alive to the 
dangers of long distance correlation on such evidence 
alone. Thus while a migrating pole is definitely 
ruled out, astronomical causes still remain possible. 

The lowering of sea-level caused by the locking up 
of water in the form of ice is important in this con¬ 
nexion, but does not lead to a perfectly definite 
answer. Antevs* calculation of the ice volume at 
maximum glaciation shows that the accumulation 
in the northern hemisphere was sufficient to lower 
sea-level by about 272 feet. The ice in the southern 
hemisphere in excess of that now present adds 
about 33 feet. Hence, if the maximum glaciation 
had been exactly synchronous in all areas, the 
lowering of sea-level should have been about 
305 feet. Actually it was at least 250 feet—addi¬ 
tional evidence for synchronism in the northern 
hemisphere, but not necessarily between north and 
soxith. 

The discussion of the chronological results ob¬ 
tained from the study of varve clays is cautious, 
but the correlation of the slow retreat of the ice- 
border across southern Ontario with the prolonged 
oscillations in the Danish islands and southern 
Scania is regarded as almost certain. This phase 
ended about 14,000 b.C. ; from a consideration of 
all the evidence, Antevs decides that the last ice 
sheets had their greatest extent and began to wane 
between 50,000 and 30,000 years ago. 

The comparative study of various centres of 
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glaciation points strongly to low summer tempera¬ 
ture as the dominant factor in glaciation, though 
increased snowfall was locally important, especially 
in the tropics. This verdict of Ante vs’ suggests a 
general increase of cloudiness as the immediate 
cause of the ice age ; it is for meteorologists to say 
what caused the increase of cloudiness. 

The book closes with a detailed account of the 
author's studies of varve clays in North America. 
This part is for the specialist only, while the first 
half of the book is of very general interest. The 
first half is not nearly long enough, and one could 
have wished that the author had devoted the whole 
of this book to a fuller discussion of the general 
problems, and treated the special varve studies in a 
separate volume. C. E. P. Brooks. 

Scientific Humanism. 

The Scientific Habit of Thought: an Informal Dis¬ 
cussion of the Source and Character of Dependable 
Knowledge. By Prof. Frederick Barry. Pp. 
xiii + 358. (New York ; Columbia University 
Press ; London: Oxford University Press, 1927.) 
\ls. M. net. 

ROF. BARRY, of the Columbia University, has 
written an important and timely book on a 
question, or series of questions, which must often 
occupy the minds of readers of this review. How is 
it that the colossal progress of science, and the way 
in which science now permeates and dominates 
every department of practical life, is so little 
appreciated by the mass, even of the thinking 
public, which is thus dominated ? Anyone can 
see—and this perception prompted Prof. Barry’s 
essay—that there is a great gulf fixed between the 
practicians of science and that small minority who 
more or less understand its methods, and the great 
public who enjoy its inventions and bow the head 
in distant reverence at its power, but have no 
conception either of the nature of a scientific dis¬ 
covery or how such discoveries are utilised for the 
improvement of life. Here, then, is a magnificent 
subject and a very urgent one—to build a few 
bridges over this gulf. 

Prof. Barry's work is well and usefully done 
in a book of four chapters; and everyone, expert 
or layman, would be the wiser for following the 
author’s footsteps. But a word of warning, though 
not of discouragement, is called for. It is not an 
easy book. A conscientious reviewer, who makes a 
practice of reading through his books, sat down to 
get through it comfortably after dinner. He found 
it demanded several sittings and a running analysis. 
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It might, indeed, have been improved for its wholly 
admirable purpose if the author had broken it up 
more himself, used more illustrative instances, and 
a simpler and more direct style of writing. 

Reading the book straight through ohce and then 
returning to pick out the main thread more clearly, 
one finds it constructed on an excellent logical plan, 
proceeding from the primitive unanalysed elements 
of scientific thinking and advancing by broad 
historic stages to our present state of knowledge and 
education. We have first a chapter on the nature 
of science ; a very useful discussion, starting from 
the mass of interwoven fact and hypothesis which 
together make up our knowledge and opinion about 
the world and ourselves, and showing how f this has 
become differentiated into the three main branches 
with their increasing subdivisions. The throe main 
branches are soundly divided and on the whole 
accurately described. They are (1) logic and 
mathematics, to be put cither first or last according 
to our point of view r at the moment. These are the 
sciences of method, if we are proceeding from them 
upwards, or as the sciences of the highest form of 
life in thought, if wo are reaching them through 
biology. (2) The sciences par excellent, astronomy 
and physics, chemistry, geology, and biology, those 
bodies of organised knowledge to which mankind 
has now universally agreed to give the name of 
‘ science.' From these, naturally, the author draws 
most of the illustrations in the rest of his book. 
(3) Psychology and the political and social sciences, 
of which the methods are as various as the facts 
with which they deal, and of which the organisation 
ranges from the correlation of sharply defined 
concepts to loose classification or mere descrip¬ 
tion. 

The second chapter is on the nature of fact, and 
enters on the historic survey which runs underneath 
the author’s whole treatment of the subject, though 
it might well, in our opinion, have been made 
more obvious to the reader. The ‘fact’ is that 
£ coercive * thing in our experience from which the 
mind, at least of man, cannot escape. This is 
analysed with care and excellent judgment by Prof. 
Barry, who avoids with great skill the pitfalls of 
subject and object, idealism and materialism. We 
trace in selected cases, for example, of silver, the 
emergence of the more and more exact correlation 
of analysed aspects of the brute fact, until we reach 
the form of physico-chemical generalisation to 
which all scientific theory tends. 

This leads us to the third chapter on the c< Ele¬ 
ments of Theory/’ in which the point of view 
changes. We are now considering the elaboration 
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of explanations as a whole rather than the nature of 
the facts on which they are based. The author 
rightly fixes on the Pythagorean problem and the 
Greek atomic theory as the two most important 
steps in framing the scientific outlook for all man¬ 
kind. The first was the question of finding means 
for the complete representation of continuous 
magnitudes by discontinuous formulations, and, 
if found, would give us a united science of number, 
configuration, and movement. The second is the 
attempt to arrive at the ultimate elements of 
matter, of our external experience, to which these 
* laws’ of number, place, and time may be applied. 

The last chapter is called * Scientific Humanism,’ 
and deals with the present general state of educa¬ 
tion and of the spirit of the scientific worker, 
vis-a-vis the evolution of science as sketched in the 
earlier chapters. One is not surprised to find that 
Prof. Barry ends with the advocacy of the history 
of science as equally necessary for both parties to 
this debate, if debate it can be called where the 
opposing sides scarcely ever come into contact. He 
puts first its importance for the scientific worker 
himself ; he is speaking, of course, of the average 
student in science. “It is well known that much 
scientific instruction in our own day is going stale ; 
exactly as literary instruction went stale two 
generations ago.” It is due, lie thinks, to the 
multiplication of laboratory experiments and 
problem drill without the true spirit of discovery 
or any realisation of where the work fits into the 
greater scheme of human civilisation as a whole. 
The supreme merit of the study of the history of 
science is that it “ humanises a sort of study which 
is uniquely severe and impersonal ... it satisfies 
the spontaneous curiosities which will be aroused 
by a good lecturer’s references to his own or a 
colleague’s investigations. . . . When seriously pur¬ 
sued it yields an insight into the true character of 
scientific activity and finally provides the most 
efficacious means for the more intimate blending of 
scientific and other interests.” “ But,” he adds in 
another place, “to serve the purposes of scientific 
humanism the history of science must be made 
genuinely educative ... it must become a serious 
discipline and not a bedtime relaxation.” 

It is strange that with such good reasons to 
support it, with which most readers of this review 
will be in accord, we still have not in England a 
society to promote the study of the history of 
science, such as Augustus de Morgan once founded, 
or as we now see flourishing and doing so much 
good work in the United States. 

F. S. Mabvik. 


Papuan Magic. 

Orokaiva Magic. By F. E. Williams. Pp. xii + 

231+7 plates. (London: Oxford University 

Press, 1928.) 12s. M. net. 

N this volume Mr. Williams has assembled three 
essays constituting Nos. fi, 7, and 8 of the 
Anthropological Reports issued by the Government 
of Papua, As indicated by the title, all three refer 
to the Orokaiva, the name applied by Europeans to 
the Binandele-speaking tribes of the lowlands of 
the Northern Division of Papua, that is, that portion 
of the great island until recently known as British 
New Guinea, Of these three essays, the first is by 
far the moat important, the second rather slight, 
though it contains an interesting account of the 
rotation of garden areas and the native reasons for 
the practice. The third, apart from the new 
materia! it contains, is interesting as showing how 
near to a reasonable theory of magic an acute 
observer and careful reasoner can come, without 
any overt acknowledgment of recent work on the 
unconscious, or indeed recognition that it exists. 
In spite of this it is obvious, at least to the reviewer, 
that given the same opportunity, this essay could 
scarcely have been written prior to 1920, by which 
time ideas as to the importance of the processes 
of wish-fulfilment and rationalisation as offering 
reasonable explanations of native thought and 
customs were beginning to be appreciated. From 
thiH point of view r such passages as the foil owing are 
surely most instructive : 

“As originally impulsive and truly spontaneous it 
may bo said that the fundamental element in magic 
consists just in desiring the result, but desiring it in 
theparticular way (viz. without any solid, matter-of- 
fact basis) which we call wishing or hoping . One 
might go so far as to say that whoever hopes against 
hope, whoever dreams by day and builds castles in 
the air, has already made magic in his heart. Any 
emotion or blend of emotions may enter into the 
hope—hunger, anger, lust, revenge, or whatever 
other. When we are indulging a wish or a false 
hope and are enjoying a premature imaginary satis¬ 
faction of such emotions, we are in spirit guilty of 
magic.” 

And again, “ another stage in the indulgence of 
this false hope or wish comes when we utter it aloud 
in the spell or the apostrophe. When a man 
wants rain he cries, ‘ Rain come !’ ... As he 
plants the taro he cries, 0 ba anumbe jo!—* Taro, 
sit tight! ’ (i.e~ take root), or Ba erejo —‘ Taro 
arise ! ’ ” 

So far so good ; it is in his next sentence that Mr. 
Williams, still trusting to his logical faoulty, goes 
wrong (the italics are the reviewer’s): 
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M It is simply a matter of putting what you wish 
into words, though you may have no good reason to 
expect a fulfilment of the wish .” 

Nevertheless, the whole is uncommonly stimulat¬ 
ing. The author points out that such exhortations 
as those cited above are innumerable, and adds that 
among the Orokaiva “ set magical formulae, if they 
exist, are uncommon/’ an observation of some im¬ 
portance in that it supports a suggestion made in a 
review in Natube of June 9 (vol. J21, p. 899) of 
Dr. Landtman’s “ The Kiwai Papuans of British 
New Guinea/’ namely, that the magic of Papuan 
(in this context meaning no more than non-Mela¬ 
nesian) tribes might be found to differ from those 
of the Papuo-Melanesians by the absence or slight 
importance of those carefully framed formulae or 
spells which so definitely constitute the most import¬ 
ant element in tho magic of the Massim. Here at 
any rate is another Papuan tribe of whom it can be 
said even more definitely than of the Kiwai that set 
magical formulae are unimportant. 

The “Taro cult,” the subject of the first essay, 
is perhaps the most important of the several new 
ecstatic 1 religions ’ which have sprung up in New 
Guinea since European occupation. It has the 
usual features of cults arising as the result of the 
clash of European and primitive cultures, namely, 
possession (dissociation) with a heightened degree of 
suggestibility leading to rapid even mass conver¬ 
sion, extending in this instance over a considerable 
geographical area. 

The new cult came into existence through the 
visions of an individual who believed himself pos¬ 
sessed by tho spirits of the taro, from whom he 
received instruction in the rites necessary to ensure 
an ample crop. These rites, w hich were simple and 
included feasting a-nd good fellowship, quickly 
developed into a popular cult with rather elaborate 
dancing and ceremonial, the whole originally 
directed toward the placation of the taro spirits, so 
that the name ‘ Taro cult ’ was not incorrectly 
applied. But since the taro cult largely replaces 
the slightly older Baigona cult, which originated as 
the result of instructions received on Mt. Victory 
from a snake, Baigona, who in orthodox fashion in¬ 
carnated or at least represented the spirits of the 
dead, it is not surprising that the taro worship did 
not Bpread very far without a significant change. 
While the ritual remains substantially the same, the 
great majority of its devotees regard it as placation, 
not of the taro spirits, but of thq spirits of ancestors 
or departed relatives who are believed to control the 
growth of the taro. 

The taro cult is then in essence a cult of the dead, 
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though it retains its close association with the taro 
in that its chief function is to ensure a prosperous 
taro crop. It is thus at once a fertility cult and a 
cult of the dead, and in theory at least gives us a 
glimpse of the possible origin of the many much 
worn down agricultural ceremonies which exist in 
other parts of New Guinea, for example, those of the 
Central District in which the dubu plays so large a 
part, though here (in spite of the enormous amount 
of vegetable food displayed) there is no question 
of banana, etc., spirits, and it is only with diffi¬ 
culty that the observer is able to convince himself 
that the rites are in any way connected with 
the dead. 

Mr. Williams gives a good account not only of the 
actual symptoms of dissociation, which are those 
found the world over, but also of the sects or variant 
cults which have already arisen within the mother 
ritual, and concludes with some very wise words 
which should be pondered by every missionary and 
administrator as to the origin of the movement. 
He shows that the rapid spread of the cult, in other 
words its acceptability, is largely due to the suppres¬ 
sion of the older interests—he especially instances, 
religion and ceremonial, but lie might have included 
raiding—under the impact of white civilisation, and 
that it is this suppressed energy which finds expres¬ 
sion in the elaborate ceremonial and dissociation 
states which arc characteristic of tho cult. 

C. G, 8. 

Alluvial Prospecting. 

Alluvial Prospecting : the Technical Investigation 
of Economic Alluvial Minerals . By Dr. C- 
Raeburn and Henry B. Milner. Pp. xix + 478 + 32 
plates. (Now York: D. Van Nostrand Co .; 
London : T. Murby and Co., 1927.) 36s. net. 

T)RECEDED by an inspiring foreword by Dr. 
JL J. D. Falconer, the main body of the text 
of the work which is at present under review 
consists of an introduction and ten chapters deal¬ 
ing, amongst other matters, with the classification,, 
lithology, provenance and association of alluvial 
and allied deposits and minerals ; theories of trans¬ 
port* and accumulation ; prospecting methods ; 
geophysical aids ; field work ; the report; and 
laboratory methods. The book in its aim and 
scope stands alone. It represents a determined 
effort to raise alluvial prospecting to the status 
proper to the initial operations of a branch of the 
world's second most important basic industry h 
mining. 

The authors successfully show that the old- 
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time scramble must give way to thoroughly 
scientific search and clearly demonstrate the ways 
and means that have to be adopted in this quest. 
They prove beyond doubt that the modern pro¬ 
spector must have had a liberal scientific training in 
addition to his possessing the attributes of the many 
worthy adventurers who led the way in the past and 
did so much for the world ; and they seem to wish 
that the reasoning used by E, H. Hargraves, who 
discovered gold in Australia, should be stimulated, 
developed, elaborated, and utilized in accordance 
with the requirements of the present day. The 
authors evidently have in view the facts that as 
much mineral has been drawn out of the earth 
during the past few decades as during the whole of 
the previous period of human life ; that low-grade 
propositions are the order of the day ; and that the 
pioneer must be properly prepared. 

By the publication of “ Alluvial Prospecting/’ 
by the presenting to all who wish to learn the result 
of their foresight, long labour, and determination, 
by their' breaking new ground, the authors have 
acted indeed as true prospectors ; and they are 
to bo congratulated. Happy, too, are they in 
having a foreword by such an eminent geologist as 
Dr. J. D. Falconer, who himself has caused many 
ideas about natural occurrences to be radically 
modified. 

So if the lengths of the ten different chapters are 
not of the right proportions according to all minds ; 
if, for example, the pages devoted to prospecting 
methods are only 53 ; if nono of Sir Arthur Quiller- 
Oouch’s purple patches are to be found in the text; 
if some of the terms used seem new and strange \ if 
“ index-suites,** " fit minerals,** and “ unfit species ” 
cause imaginations ; if all specimens of cassiterite 
from Amo, Nigeria, are not magnetic; if the 
chapter on “ The Report ** does not follow those on 
laboratory work ; if the mining geologist is rather 
pushed to the front and the mining engineer, the 
arbiter to whom the directors will look, is not much 
mentioned, little matters. For there is in the book, 
and linked with the indication of a praiseworthy 
purpose, a mass of information contained in no other 
single volume ; and the weaknesses but show that 
the authors have not practised the plagiaristic 
eclecticism so apparent and so common in the 
common scientific work. Yet it would surely be 
with the approval of the Institution of Mining and 
Metallurgy that in the preparation of a second 
edition all advantage should be taken of what 
emerges from the relevant discussion taking place 
under the auspices of that body, 

F. W. Armstrong. 


The Explosives Industry in America. 

History of the Explosives Industry in America. By 
Arthur Pine Van Gelder and Hugo Schlatter. 
Pp. xxxviii + 1132. (New York: Columbia 
University Press ; London : Oxford Uiflversity 
Press, 1927.) 50s. net. 

N both Great Britain and the United States the 
explosives industry has formed one of the 
most important nuclei round which the powerful 
chemical combinations now existing in these two 
countries have developed. A history of the British 
explosives industry, edited by E. A. B. Hodgetts, 
was published in 1909, under the direction of the 
Explosives Section of the seventh International 
Congress of Applied Chemistry ; the present publi¬ 
cation deals with the history of the explosives 
industry in the United States and Canada, and to 
some extent in Mexico and South America. It has 
been written and published under the auspices of 
the Institute of Makers of Explosives, and the 
material has been collected from pioneer workers 
who are still living, from the records and archives 
of largo powder companies, and “ for the earlier 
history, more particularly the origins of the black 
powder business, data have been found in colonial 
records and local histories of towns, counties, and 
states.** 

The history treats largely of the rise and develop¬ 
ment of the large powder companies of the United 
States, with the vicissitudes through which they 
passed, and it contains biographical details of the 
personnel of the industry. The technical develop¬ 
ment is also dealt with. The crude methods of 
manufacture and control adopted by the early 
pioneers, with the numerous catastrophes which 
occurred, have no counterpart in Great Britain, 
where the first stops of the high explosives in¬ 
dustry were controlled by the administration of 
the Explosives Act of 1875. It is of interest 
to read that “the use of nitroglycerine as such 
for blasting purposes was apparently widespread 
at this time,** and that although Congress passed 
a law in 1800 prescribing the methods of packing 
and transport, there were many attempts at 
evasion. 

The scope for the employment of high explosives 
in the rapid opening up of the United States was 
enormous, and one part of the book gives an account 
of the different mineral industries which have been 
developed and of the various engineering projects 
carried out with the help of explosives. Dynamite 
Was one of the essential materials required for the 
construction of the Panama Canal; it is recorded 
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that in the largest individual blast carried out 
80,000 pounds of dynamite were used. 

The book is divided into six parts, dealing respect¬ 
ively with black powder, nitroglycerine, and dyna¬ 
mite, blasting supplies, including the necessary 
accessories, detonators and fuses, smokeless powder, 
including both sporting powders and military 
powders, military high explosives, largely concerned 
with trinitrotoluene, and, finally, the part referred 
to previously, dealing with explosives in the making 
of America. 

The book is well got up ; it is profusely illustrated 
with portraits of those who have been concerned in 
the development of the industry, and with photo¬ 
graphs of factories, plants, and machinery, and of 
a number of interesting blasting operations and 
their effects. Tt will probably not appeal to a 
wide circle, but will be read with considerable 
interest bv all who have any connexion with the 
explosives industry. 

Our Bookshelf. 

The Unconscious in Action : its Influence upon Edu¬ 
cation. By Barbara Low\ Pp. 220. (London ; 

University of London Press, Ltd., 1928.) 5s. net. 

Miss Bakbaka Low’s “ Unconscious in Action ” is 
an attempt to show the importance of psycho¬ 
analytic theory in the explanation of character 
formation. At the same time it is a plea for the use 
of analysis in the school-room. Tho author does 
not, indeed, advocate psycho-analysis of children by 
their teachers ; but she does desire to see tho 
teachers themsolves analysed so that, understand¬ 
ing the complex tendencies of their own ‘ uncon¬ 
scious ’ and its mechanisms, they may tho better 
appreciate the potentialities for good and evil of the 
hidden forces lying in the depths of the child-mind. 
Thus, knowing himself, the teacher will realise the 
influence of the k unconscious 1 upon consciousness, 
the way in which ‘ repressions ’—fruitful causes of 
mal-adjustmonts—are brought about, the depend¬ 
ence of the intellectual life upon the emotional, the 
rdle of fantasy, and the like ; and he will make use 
of his knowledge in helping the child to adjust him¬ 
self to reality. Moreover, understanding the 1 un¬ 
conscious 1 and its mechanisms, he wiil at least 
know when to call in the professional analyst as 
need may arise. 

Miss Low is a convinced, orthodox Freudian. 
Many, acquainted with Freud’s teaching in crude, 
popular, even prurient, vulgarisations, would not 
allow that the analysis of children could do any¬ 
thing but harm. The popular vogue for psycho¬ 
analytic theory and practice has done it thus much 
disservice. Miss Low, however, is restrained and 
temperate in what Bhe has to say. She certainly 
makes out her case for the understanding by the 
teacher of those forces upon which he plays, know¬ 
ingly or ignorantly, in his r6Je of educator. She 
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makes out a case for the prudent guidance of 
children along the lines of dynamic psychology. 
There can be no doubt that education has waited 
too long for a satisfactory dynamic theory of mind 
upon which to base its* practice. Her theory is 
Freud’s, whose work has aone so much to stress the 
influence of human relationships upon the develop¬ 
ment of character. But tho foundation upon which 
she builds, notwithstanding Freud’s noteworthy 
contributions to it, is even broader and more solid 
than the theory of Freud. The details of Freud’s 
views, psychological and philosophical, are still open 
to criticism ; not so, however, his contention, 
general in modem psychology, of the essentially 
dynamic nature of the mind. 

Creatine and Creatinine , By Prof. Amlrew Hunter. 

(Monographs on Biochemistry.) Fp. vii*f281. 

(London : Longmans, Green and Co., Ltd., 1928.) 

14s. net. 

Although our knowledge of the physiology of 
creatine, up to within the last year or so, has been 
remarkably meagre in spite of many investigations 
on the subject, we are grateful to Prof. Hunter for 
collecting the data in one volume and critically 
reviewing the results obtained. It appears probable 
that recent work on the occurrence of a labile 
compound of creatine and phosphoric acid in 
muscle will explain much that has been obscure 
about the function of creatine in the body, so that 
the present moment appears opportune for sum¬ 
marising our knowledge and providing a suitable 
foundation on which future investigators may build. 

The author commences his monograph with a 
description of the discovery, synthesis, and consti¬ 
tution of creatine and creatinine, and then considers, 
the general chemistry of the two compounds and 
their derivatives. Detailed descriptions of their 
preparation and quantitative estimation serve as 
an introduction to an account of their biological 
distribution : both compounds appear to be con¬ 
fined to vertebrate tissues and completely absent 
from invertebrate : creatine is found chiefly in the 
skeletal muscles, probably in labile combination 
with phosphoric acid, whilst creatinine occurs 
chiefly in the urine. Creatine is not usually 
excreted by healthy men, though it occurs as a 
constituent of the urine in children, in women at 
certain times, and in certain cases of disease, 
chiefly of the muscles. The author considers that 
there is now sufficient evidence to conclude that 
the urinary creatinine is derived from the muscle 
creatine, a statement which might have seemed 
obvious, yet for which direct evidence has been 
singularly difficult to obtain. It is probable that 
the conversion of creatine to creatinine is a purely 
physico-chemical process dependent solely on the 
temperature and reaction of tho tissues, especially 
the muscles. 

It appears certain that creatine has a definite 
function to perform in the organism and is not simply 
a waste product; it is presumably derived from 
protein, possibly from the amino-acid arginine, 
although its exact precursor has not been definitely 
determined. The monograph concludes with a 
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bibliography of thirty pages, the majority of the 
references having been verified by consultation of 
the original papers. It should find a place in the 
library of all physiologists. 

Modem Industry. By Prof. Ernest L. Bogart and 
Prof. Charles E. Landon. (Longmans* Economic 
Series.) Pp. x + 593. (New York and London : 
Longmans, Green and Co., Ltd., 1927.) 16s. net. 

In their book on “ Modem Industry ” Messrs. 
Bogart and Landon have systematised the subject 
and co-ordinated the various aspects, striving to 
arrive at, and drive home, their views by the rigid 
application of a logical decision based upon the 
consideration of contrary arguments. But whilst 
admitting their skill, differences of opinion may 
still arise. They exhibit an American crispness of 
diction, which is incisive and pleasant, and with 
much of the text there cannot fail to be agreement; 
but in some places the authors attempt to prove too 
much ; one example will suffice : “ the soldiers, 
policemen, judges, and others who have maintained 
peace and order ” may all claim a share in the 
production of any stated sample of manual labour ; 
they would also allot a share to the owners of the 
land and buildings where the work is produced,” 
and there are still others to be regarded as co- 
operators. Such notwithstanding, the hook is 
replete with cogent statements and well-conceived 
arguments ; but no good is effected by depreciating 
the scientific attainments of past civilisations, in 
order to enhance the reputation of to-day. The 
six hundred pages are full of interest, and to very 
many of us the work will appeal as the gospel of 
machinery and mass production in contrast with 
individualism and the satisfaction of human needs 
as and when they arise. P. L. M. 

Our Wonderful Universe : an fia&y Introduction to 
the Study of the Heavens . By Prof. Clarence 
Augustus Chant. Pp. 191. (London, Bombay 
and Sydney : George G. Harrap and Co., Ltd., 
1928.) 5s. net. 

In spite of the considerable number of elementary 
works on astronomy, this pleasant little book by 
Prof. Chant can scarcely be regarded as redundant. 
It is intended mainly for juveniles, though older 
people who require a very simple account of the 
heavens will find it perfectly readable, and will 
look in vain for pictures of oranges, balls of knitting, 
lamps, and other similar accessories frequently 
found in such books. The matter is almost entirely 
descriptive, dealing with the physical aspects of the 
heavenly bodies rather than with instruments, 
methods of observation, or theoretical considera¬ 
tions ; an important feature of the book, therefore, 
as might be expected, lies in its illustrations. There 
is a large number of well-chosen pictures, among 
which special mention may be made of some excel¬ 
lent reproductions of planetary photographs taken 
by Dr, Wright in ultra-violet and red li^ht; but 
some of the * bird’s-eye 9 views might be improved 
by the omission of what appear to be cumulus 
clouds. By the aid of these illustrations a very 
clear picture is presented of the universe as con¬ 
ceived by astronomers, and the book can scarcely 
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fail in one of its prime objects, namely, “ to excite 
the wonder of young people, to fire their imagina¬ 
tion, and to convey to them some notion of the 
majesty, the mystery, and the sublimity of it all. 11 

Philips 9 Pocket Surveyor. Designed by George C. 

Shorrin. With 16-page Pamphlet. (London: 

George Philip and Son, Ltd. ; Liverpool: Philip, 

Son and Nephew, Ltd., 1928.) 2s. Gd. net. 

Thk “ Pocket Surveyor M is a simple and ingenious 
mechanism for which it is claimed that it is always 
ready for ‘ spotting * levels, calculating heights of 
buildings and trees, gradients and areas; for 
setting right angles for sports grounds ; for Simple 
map-making and contouring. It is, however, 
difficult to imagine anyone seriously undertaking 
these duties with the instrument. The claim seems 
rather that where these calculations are not a 
matter of serious concern, the instrument might 
be used by way of instructional amusement. This 
is probably true, and one can well imagine ” scouts, 
rovers, cadets, and members of similar organisa¬ 
tions ” using it as they might any other * gadget.’ 
The contention, however, that teachers of geography 
will appreciate the value of this device, “ by which 
simple maps may he constructed, the areas of 
fields calculated, and the mysteries of contouring 
unravelled,” is surely owing to a fundamental 
misconception of so-called ‘ practical geography.’ 
Admittedly, pupils are not expected to produce a 
finished Ordnance Survey map, but if they do 
such work at ali, apparatus, however simple, should 
be used which introduces the principles of the stand¬ 
ard instruments. To suggest that in any circum¬ 
stances the “ Pocket Surveyor ” can do or teach the 
work of survey instruments is misleading anil inad¬ 
visable. As an instructive toy it is excellent. 

The Geology of Malayan Ore-Deposits. By J. B. 

Scrivenor. Pp. xv+216. (London: Macmillan 

and Co., Ltd., 1928.) 1 Gs. net. 

Thk Malay Peninsula is of especial geological in¬ 
terest both academic and economic. The primary 
facts regarding it are uncertain owing to the contra¬ 
dictory accounts of Mr. Scrivenor, the Government 
Geologist, Mr. W. E. Cameron, the former Govern¬ 
ment Economic Geologist, Dr. W. R. Jones, and Dr. 
Ilastall. Mr. Scrivenor remarks that the confusion 
“ has rarely, if ever, been equalled in geological 
literature.” We therefore turn to this attractive 
volume in the hope of finding a solution of the 
difficulties. It should close one of the con troversies, 
for the author abandons his claim for the Permo- 
Carboniferous age and glacial origin of some boulder 
beds, and accepts them as modem alluvial deposits. 
In other respects, however, the issues still remain 
obscure ; for though Mr. Scrivenor remarks that the 
conclusions in Dr. Rastall’s recent papers should be 
used as a basis of discussion, he is obviously doubt¬ 
ful about them. The author’s account does not 
carry conviction as to whether in Malaya there are 
two distinct series of granites, and whether some 
of it is of Upper Mesozoic age* The book leaves 
some of the fundamental facte of Malay geology in 
unfortunate uncertainty. It contains a concise and 
useful account of the chief tin mines. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the uriters of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Radio Echoes and Magnetic Storms. 

Pkof. Stormkr’s letter (Nature, Nov. 3, p. 681), 
on radio echoes heard from 3 to 15 seconds after the 
signals, raises some interesting points. If the cause 
is as lie suggests, namely, streams of electrons from 
the sun, associated with aurorfe, the observations 
would seem to give the first direct evidence yet 
obtained rh to the density of these streams, since the 
reflection of waves of 31-4 metres, at normal incidence 
(as is necessary for the signals to return to the earth 
from a great distance), requires an electron density 
of the order HP to 10® per c.c. 

Prof. Ktorrner mentions electrons only, but these 
must be accompanied by positive ions in approxi¬ 
mately equal numbers (assuming them to be singly 
ionised), since a stream of this order of density, even 
if it wore not practically neutral on emission from the 
sun, would become so in its passage to the earth, by 
dispersal of its excess charge. The positive ions will 
play only a minor part in radio reflection. It is of 
interest to note that the density of the stream, accord¬ 
ing to the above estimate, is similar to that of the 
solar chromosphere. Since the thermal motions of 
the ions must cause an expansion of the stream during 
its passage from the sun, the density at emission must 
be greater. 

The fact that the electrons must be accompanied 
by positive ions will render their motions in the earth’s 
magnetic field very different from those deduced by 
Prof. 8former in bis valuable mathematical researches 
on aurora*; Mr. Iv. C. A. Ferraro and I have made 
some calculations on this subject, which we hope to 
publish shortly. The charges in a neutral stream may 
become separated to some extent by the field, in the 
earth’s neighbourhood, but this can scarcely occur 
to any extent at the distance of about 200 earth-radii 
at which the radio signals are supposed to be reflected. 

S. Chapman. 

Imperial College of Science and Technology, 

S.YV.7, Nov. 7. 

In Nature of Nov. 3 there is a letter by Prof. 
Stormer which I find exceedingly interesting. Al¬ 
though 1 have never observed the short- wave echoes 
of 3 to 15 seconds' delay reported by him, I have other 
observations which hear closely on this matter and 
seem to afford a striking confirmation of his con¬ 
clusions. These observations refer to a peculiar class 
of atmospheric, which from their musical nature are 
appropriately termed * whistlers.' 

It has been known now for some years that if a 
telephono or any audio amplifying device is placed in 
series with a big aerial (eliminating all high frequency 
circuits and rectifiers), disturbances of a musical 
character can be heard on appropriate occasions. 
These can be divided into two classes, the short 
whistlers and the long, but both are characterised by 
the fact that the disturbance starts with a note of 
high pitch, which drops rapidly in the first class and 
slowly in the second class to a note of low pitch, i.e. 
about 200 to 500 cycles per second. The first have 
been described by me, Phil Mag. t voh xlix., June 1925, 
where it is shown that these disturbances are probably 
produced by an electrical impulse, the component 
frequencies of which, travelling with different group 
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velocities in the medium, are drawn out into a dis¬ 
turbance of a musical character. 

The resemblance between the long and short 
whistlers suggests that the mechanism is the same 
in both oases. The observations which bear on 
Prof. Stormer’s results have been made during the 
past nine months on the long whistlers. The observa¬ 
tions have been made daily, and the following general 
statements may be made : 

(1) Whistlers are definitely associated with magnetic 
storms. That is to say, the frequency of occurrence 
of these is onormously greater on magnetically dis¬ 
turbed days than on quiet days. During quiet times 
days may pass with only occasional 1 whistlors.’ 

(2) On many occasions the whistlers occur in groups 
of echoes preceded by a violent click. The time 
interval between the click and first echo is approxi¬ 
mately 3 seconds, and between each succeeding echo 
about 3 SO seconds. As many as seven echoes have 
been heard. Each succeeding whistler is spread over a 
longer time than the last. The number of echoes and 
the time interval between them both vary considerably 
from time to time. 

Although there is not sufficient space in a short 
letter to go into the significance of these results in 
detail, the connexion between them and Prof. 
Stormcr’s long echo is obvious, and one may assume 
that the mechanism is the same. One may perhaps 
surmise that the original pulse is produced by a group 
of charged atoms shot out by the sun and abruptly 
stopped at the earth's atmosphere ; the resulting 
pulse spreads into the torroidal ring and circulates 
round it perhaps five or six times before it is finally 
extinguished. The region within the ring must be 
slightly dis]x?rsive, an electronic density of about, one 
electron per c.c. being sufficient to draw out the pulse 
into its spectrum of frequencies. The attenuation 
must be exceedingly low, which suggests a region of 
very low density. 

Whatever the mechanism may be, it is clear that 
the two sots of observations confirm each other, for 
if it is possible to have short wave echoes of 3 or more 
seconds' delay, the explanation that the ‘ whistler ' is 
a dispersed pulso delayed in travelling by the same 
interval of time is clearly feasible. 

T. L. Eokbrsley. 

Research Department, 

Marconi's Wireless Telegraph Co., Ltd., 

Chelmsford. 

The 4 Dimensions ' of Society. 

A remark of Dr. D. A. Robertson was quoted in 
Nature of Sept. 8 last, p. 383, by the reviewer of 
the book on “American universities and Colleges” : 
“ When the world’s work has been analysed and the 
skills and qualities required for particular jobs have 
been specified, the schools and colleges can shape 
their curricula . . . more . . . effectively. . . 

Doubtless many methods of analysing men's work 
can be devised. This note presents a classification 
in six fundamental categories. These have been 
selected not by a sociologist but by a physicist. To 
put forward, however tentatively, a system for 
cataloguing human activities, in the columns of a 
periodical devoted to the natural sciences, may seem 
an anomaly. The justification is this : logic and 
methodology are capable of transmitting mutual 
interactions between the disciplines which deal with 
Nature and those which deal with man. To the 
extent that modes of thinking may formally be 
described, independent of the content of thought, 
the analytical methods which have been developed 
in the physical scienoes possess general significance. 
The passage from empiricism to understanding can 
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only be accomplished in any field after appropriate 
categories have been selected for description of the 
specialised phenomena. The beginnings of modem 
meohanxos are associated with the choioe, during the 
seventeenth century, of what are now called the three 
‘ physical dimensions ’—distance, time, and mass— 
as the essential terms for the description of mechanical 
events. 

Of course, a vast amount of study, following this 
choice, was necessary before the numerous theoretical 
and applied formula of dynamics were developed. 
Progress would have been impossible, however, had 
reliance been placed, in discussions of mechanics, on 
such fallacious categories as ‘ fire, air, earth, and 
water.* For the social sciences (history, political 
theory, economics, and others), terms of validity and 
usefulness comparable to the 1 physical dimensions ’ 
have still to be discovered. 

Indeed, it is customary nowadays to doubt whether 
the logical structure of the social soiences can ever be 
made as clear-out as that of physics. Even in an age 
when concrete results of scientific investigation are 
beginning to be made everywhere manifest, faith in 
the existence and power of principles which march 
with phenomena is still far from general. This much 
seems certain : the accomplishment or approximation 
of such a result would have a deep influence on the 
natural soiences. The brilliance of achievement in 
these has operated during late years to make unilateral 
rather than bilateral the interactions between the 
natural and the social soiences. The mechanistic 
mode of thought influences our general culture, but 
the laboratory becomes isolated. 

Effective counter tendencies may be expected to 
develop. Champions of humanism, having found the 
maoe of suppressive legislation, the lance of rhetoric, 
and the armour of prejudice, alike inadequate to 
save cherished tenets, must have recourse to the 
weapons whioh a modem logic can manufacture. If 
physicists are true to their traditions, they will criticise 
with spirit but with tolerance attempts to transcend 
the logic whioh has long been supreme in their subject. 
That logic has usually seemed, to humanists, unduly 
limited. Nowadays there are indications that it 
lacks full authority within the bounds of the science 
of physios itself. As yet it has failed to encompass 
satisfactorily the selective activities associated with 
the states of atoms. 

For more than a dozen years, in a period of intense 
endeavour, physicists have been constructing an 
empirical presentation of this ‘ natural selection * 
which they observe. We await with interest the 
transmutation of this empirical presentation into a 
rational one. Such transmutation may burst the 
bounds of the old logic ; the selection whioh is in 
Nature may not be ' natural * in the traditional 
sense. 

If this is indeed the case, the situation does not 
lack parallels with the situation whioh existed at the 
time when the founders of modem science were 
struggling to free their thought from the limitations 
of medieval dialectic. We cannot as yet decide. 
Whatever the outcome, investigators of philosophical 
trend are not untrue to the scientific spirit if their 
search for new modes of picturing the realities of 
physio^ leads them to examine a variety of data 
conventionally regarded as irrelevant. 

Remembering that observation, not prophecy, is 
the test of hypothesis in the soiences, wo return to 
the principal thews of this note. The following list 
of ‘essential' terms is justified in the degree that it 
permits a co-ordinated view of the entire field of 
Purposeful {or selective) behaviour of men and women, 
to whom civilisation is more precious than appetite. 
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Table of Occupations which Typify the 
1 Dimensions * Or Society. 


Objective. 

(1) Labourers 

(2) Artisans and 

clerks 

(3) Scientists and 

scholars 

Organising. 

Adventurers 

Foremen 

Engineers and 

1 executives ’ 

JBsthetic. 

Sportsmen 

Connoisseurs 

Critics 

(A) Inventors 

1 Entrepreneurs * 
or ‘ promoters * 

Decorators 

(B) Legislators 
and jurists 

Statesmen (on 

whatever scale) 

Educators 

(C) Philosophers 

Religious leaders 

Artists 


Each of the terms in the list is to be understood in 
its ideal and abstract sense. For example, many 
active members of a given legislature may not be 
qualified as legislators ; while much work that must 
be done by investigators in science falls under ‘ labour,’ 
or * craftsmanship,* or ‘ invention,’ or * adventure.' 
The shortcomings of words when employed as mathe¬ 
matical symbols are such that at least a paragraph 
would be required to clarify the meaning of each 
term employed. 

In so far as this classification is accurate and in¬ 
clusive, it is an aid for criticism or construction of 
definitions of * progress,’ of ideas of civilisation, of 
political and social programmes, schemes of education, 
evaluations of individuals, and the like. Phases of 
human activity should be analysable into * compon¬ 
ents ’ along each of the 1 dimensions,’ just as the 
geometer resolves the curves of a sculptured master¬ 
piece into x, y, and z components in space. 

In so far as this classification represents an out¬ 
cropping of a generalised logio, which is capable of 
dealing with values as well as with facts, it possesses 
very broad implications. John Q. Stbwabt. 

Princeton, N.J. 


The Immunity to Adder Venom of Slow-worms, 
Frogs, and Toads. 

It is commonly believed that all creatures are sub- 

i ’ect to the destructive propensities of snake venom. 

! have, however, been able to show that two or three 
species, at any rate, in the animal kingdom are immune 
to adder poison. 

Some time ago I carried out a series of experiments 
to ascertain and determine the effect of adder bites 
on frogs, I experimented on three different frogs 
with three different adders, and the result in each case 
was that the venom had no apparent physical effect 
on these creatures. There could be no doubt whatever 
of the fangs penetrating the skin, because the reptiles 
bit the frogs so viciously, and the fangs were driven 
home with such force, that the adders had some diffi¬ 
culty in withdrawing them. Therefore the inoculation 
was an absolute certainty. I was so astonished at 
the negative result of my experiment that I began to 
suspect that the mechanism of the poison apparatus 
must have been defective or faulty, although this 
would have been most unlikely to happen in three 
different specimens, 

I decided to submit my experiment to a final test. 
Accordingly, I experimented with one of the adders 
above referred to, on a large brown rat. The adder 
bit the rat on the upper part of the left hindleg, and 
practioally simultaneously with the bite the hind 
quarters of the rat beoame paralysed, rendering the 
creature quite helpless. It tive£ for an hour and a 
quarter after being bitten; the ‘ respiration beoame 
"faulty and spasmodic, gradually slowing down until 
the animal died of slow suffocation. The venom of 
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the adder contains a high degree of blood-destroying 
element, which involves the disorganisation of the 
nerve centres which govern respiration. 

I have also carried out a similar experiment with 
toads, and the result in each case was oxaotly the same 
os in the case of the frogs. Moreover, I made micro¬ 
scopic slides of toad’s blood mixed with adder venom. 
A microscopic examination of the slides shows the 
corpuscles intact—quite normal (Figs. 1 and 2), I 



Fig. 1.—Toad's blood, showing corpuscle* Intact otter infection 
with adder venom. 

have already mentioned that the poison is a blood- 
destroying or heemolytic element. Therefore, the cor¬ 
puscles in the toad’s blood, after being subjected to 
an injection of adder poison, should have been dis¬ 
integrated and destroyed. 

My next experiment was with slow-worrns (Anguis 
fragilis). I allowed two slow-worms to be bitten 



FIG. 2.—Toad’s blood, normal. 


repeatedly by three different adders, yet the poison 
held no physical effect whatever on these reptiles. 
They lived with me in captivity for weeks afterwards, 
and became quite tame. Microscopic examination of 
the infected blood stained with heomatoxyiin showed 
the nuclei much enlarged—otherwise the corpuscles 
were intact. 

I have also submitted a lizard to the fangs of an 
adder, and the creature was dead twelve minutes 
exactly after being bitten. It is interesting to note 
that the slow-worm and the lizard (-Lacerfa vivipara) 
are, zoologically speaking, first cousins ; that is, they 
belong to the same family (sub-order Lacertilia). 
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Still, the former is immune to the lethal action of adder 
venom, while the latter succumbs to its deadly potency. 

This strange immunity suggests that the blood of 
the frog, toed, and slow-worm contains a powerful 
antitoxin element which immediately neutralises the 
action of the adder poison, or it may be partly due to 
a dermal arrest. 

N. Mobbison. 

Beith Place, Campbeltown, 

Argyll. 


Evidence of Survival of a Human Personality. 

Will you permit an old student of ancient and 
modem psychical phenomena, and a staunch supporter 
of modem experimental science, to make the following 
observations on Dr. Tillyard’s letter and the editor's 
comments thereon in Nature of Oct, 20 (pp. 608-7) ? 

1. Men of science rightly demand that they should 
control the experiments, but they seem unable to 
suggest in what way the method by which experi¬ 
ments are conducted should be revised ; and until 
they know more about the laws controlling the matter 
involved in the phenomena, they will not be in a 
position to do so. “ The novel atmosphere of the 
s6ance room and the unexpected events that take 
place there/’ should suggest novel and unusual 
methods of procedure. As the methods of control 
used in physical experiments vary with the nature of 
the physical energies under examination, so the 
methods of control in psychical experiments should 
be adapted to the energies operating in such pheno¬ 
mena. 

2. Opinions may and do vary as to the adequacy 
of the tests ’ to prevent fraud, but such tests, how¬ 
ever necessary, are purely negative and preliminary, 
and have nothing whatever to do with the real science 
of the problem—if ‘ science ’ means control of Nature 
by knowledge of her 4 laws/ 

3. Isolation is the fundamental requirement in 
scientific experiment, but we have not discovered 
what provides the necessary isolation for the creation 
and growth of organisms. The inner polar conditions 
of the organism itself must isolate it and adjust the 
operations of Nature. Every normal human being 
must be automatically isolated in the same way as 
animals, or their forms could not be preserved ; and 
a man must be isolated also mentally (or psychically) 
to maintain his individuality. How is this done ? 
What is the result if the isolation be broken through, 
the polar balance disturbed ? How can it be restored ? 
I think these questions are pertinent to mediuraistic 
phenomena, 

4. Mere reflection on what we already know from 

scientific research regarding the principles and pro¬ 
cesses of creation should lead to a comprehension of 
the utter worthlessness of resemblance in a ‘ material¬ 
ised spirit’ as a proof of identity: the possible re¬ 
productive, reflective, and imitative powers of Nature 
seem limitless. If electrical energy can record and 
echo our voices, why cannot it reproduce and echo our 
thoughts ? W. W. L. 

Oct. 20, 


[The points raised by W. W. L. in the above letter 
go to the root of certain of the difficulties inherent in 
psychical research. The duty of the scientific man is 
to attempt to discover the causes of so-called psychic 
phenomena; to ascertain the 4 laws * whioh govern 
them, and then to form some theory whioh can be 
said properly to describe them. Working hypotheses 
are excellent, but they should at least be brought as 
near as possible to the known world before seeking 
help in the unknown. 
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The methods of investigating mediums must natur¬ 
ally be adapted to circumstances, since, os in experi¬ 
mental psychology, the human factor is concerned* 
But at present the investigations, if they can be called 
such, are carried out under the necessity of obeying 
sets of purely arbitrary and unproven ‘ laws,’ invented 
by spiritualists and others, of which the chief result 
seems to be to prevent exact knowledge being acquired. 

Doubtless it is possible, although in our opinion 
improbable, that psychic phenomena can only occur 
under conditions which render it impossible to ascer¬ 
tain their real nature. It may be that, in the case of 
experimental telepathy, for example, if we exclude 
normal processes such as codes, etc,, the supernormal 
element cannot oome into operation. If this be so, it 
is clear that science must prefer the theory that normal 
causes are sufficient, even though it may be difficult 
to determine precisely at each point what kind of 
normal factor is active. 

Until we know more of the unknown elements said 
to be present in psychic phenomena, it is premature 
to discuss theoretical considerations. Knowledge can 
only be obtained by careful systematic investigation, 
by free, unhindered inquiry, and by exact and varied 
experiment. When results are obtained under these 
conditions whioh can be oompared and verified in a 
number of oases, it will be time to determine whether 
the extension in our knowledge demands an appeal 
to extra-mundane influences.— The Editor.] 


Active Nitrogen. 

In a brief discussion of active nitrogen in Nature 
of Sept. 10, by Mr. C. N. Hinshelwood, there are several 
statements which should be modifiod in view of some 
rooent work done by several investigators. 

The statement is made in the article: “In the 
presence of more than about 2 per cent oxygon, 
the nitrogen does not glow at all. This lias been 
shown to be wrong, I have shown that activo nitrogen 
is produced when a condensed discharge is passed 
through air at 0*6 mm. pressure ( Proc. Nat. Acad. Sci., 
14, 258 ; 1928). Hertberg (Zeit. j . Physik , 46, 878 ; 
1928) showed that it was possible to produce glowing 
active nitrogen in mixtures of nitrogen and oxygen 
in which the percentage of nitrogen varied from 100 
per cent to 40 per cent. Earlier than either of the 
above experimenters, Hagenbach and Frey (Phys. 
Zeit*., 18, 144; 1917) showed that glowing active 
nitrogen could be produoed from air. The spectra 
observed by all these authors was the same as that 
obtained from aotive nitrogen that has been produoed 
from almost pure nitrogen. 

Elsewhere in Mr. Hrnshelwood’s article the state¬ 
ment is made that a few of the first positive bands 
-of nitrogen are prominent in the afterglow and 11 the 
rest entirely absent.” Rayleigh observed in one of his 
earlier spectroscopic investigations of active nitrogen 
(Proc. Royal Soc., 85 , 377 ; 1911) that in addition to 
the very prominent bands in the afterglow, other 
bands of the a group appeared. At the time that 
these bands were observed, Rayleigh asoribed them 
to stray light from the discharge tub© or to stray dis¬ 
charges. In a later paper (Proc. Royal Soc., 102, 453 ; 
1922] Rayleigh photographed these bands again, and 
definitely assigned them to the afterglow. During 
the past year Dr. G, Cario and J have photographed 
the afterglow in the visible and in the near infra-red, 
and it has been found that practically the entire first 
positive group of nitrogen is present in the afterglow* 
The idea, therefore, that the afterglow spectrum con¬ 
sists of only a few selected bands of the first positive 
group is wrong. A full account of this work is to 
appear soon. 
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We wish further to discuss the statement that the 
assumption of metastable nitrogen molecules in the 
afterglow must be made “ directly for the purpose of 
explaining the facts, and without independent evi¬ 
dence.” The first electronic level of the nitrogen 
molecule is known as the A level and possesses about 
8 volts energy. This level has long oeen smpectod 
of metastability because of the absence of transitions 
between it and the normal level in either emission or 
absorption. The absence of these transitions is in 
agreement with the assignment of the A level to the 
triplet system and the normal level to the singlet 
system, since intercombinations are highly improb¬ 
able, Other experimental evidence as to the exist¬ 
ence of metastable molecules in active nitrogen has 
been given by me (Phys. Rev., 81, 1126 ; 1928). Both 
of these pieces of evidence are independent of any 
theory as to the nature of active nitrogen and should 
therefore be considered in proposing any explanation 
of aotive nitrogen, Joseph Kaplan. 

Department of Physics, 

University of California, 

Los Angeles, Cal., Oct. 6. 


It is interesting to know that under certain condi¬ 
tions the glow can be produced in presence of air ; 
the fact, however, remains that under those used by 
Lord Rayleigh oxygen destroyed it, 

I take it Dr. Kaplan does not suggest that the 
prominent bands are other than those described by 
Rayleigh, or that the intensity relationsliips are not 
much displaced. This still seems the most important 
fact, though it is also interesting that the other bands 
can be found. Dr. Kaplan does not mention the 
intensities of the bands he and Dr. Cario find. Pre¬ 
sumably they are very faint. 

I have not yet read Dr. Kaplan ’b paper in the 
Physical Review of 1928: but the first piece of evidence 
mentioned does not seem to me to be more than a 
suggestive analogy. I agree at least that it is that. 

C, N. Hinshelwood. 


Secondary Absorption Edges In X-rays. 

Recently Nuttall (Phys. Rev., 31 ; 1928) has 
examined the X-ray absorption spectra of simple 
compounds like potassium chloride and found six 
absorption edges (designated m A, E, C\ D , E , and 
F) both for potassium and chlorine atoms, all of 
which lie on the short wave-length side of the primary 
K -limit. The wave-lengths of the first four of these 
agree well with those found by Lindh in chlorine 
compounds of different valencies. 

Following the well-known theory of Kossel that 
the fine structure limit should in no case exoeed the 
ionisation potential of the atom, Coster, Robinson, 
Stoner, Lindsay, and others have tried to explain the 
secondary edges whioh lie outside the fine structure 
limit as due to the multiple ionisation of the atom. 
On this view, then, the frequency of the characteristic 
emission lines of these ionised atoms will bo changed 
so much as to be clearly resolved by the spectrograph 
(Ray, Phil. Mag., vol. 1; 1925), but no such large 
shift in emission has yet been observed. Thus 
neither the valency nor the ionisation theory explains 
satisfactorily the presenoe of these absorption edges. 
I believe that a simple explanation of those observed 
phenomena can be given on the following lines: 

In the ordinary absorption phenomena the energy 
in the incident radiation is utilised in removing an 
electron from one of the energy levels (say K level) 
to levels which lie beyond the periphery of the atom. 
Radiation of higher frequencies is also absorbed and 
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the excess of energy is utilised in imparting kinetic 
energy to the ejected electron. In order to explain 
the secondary absorption it is assumed that not only 
can a quantum of radiation be absorbed by a single 
electron in an atom r but also that the same quantum 
can be absorbed successively by two or more electrons 
occupying different energy levels in the atom. Those 
quanta which oan thus successively remove two or more 
electrons (say one from the K and the other from the 
M level) out of the atom, will be selectively absorbed 
and will therefore appear as absorption edges on 
the shorter wave-length side of the primary K limit. 

The process of first absorption of the incident 
quantum by the atom mainly determines the position 
of the secondary edge and may take place in a number 
of ways. Thus the incident quanta may knock an 
electron from the valency or from the Af s (Af u , Jf tn ) 
or from the M x shell, either to some higher optical 
level or to infinity (zero energy), or may raise the 
electron from M t to M % level, if there is any space 
for it, and thus give rise to a number of possibilities 
for the appearance of the seoondaiy K edges. From 
the interpolated values of higher levels of the atom 
from X-ray and from optical data, a rough calculation 
iB made of the shift of these edges, and the following 
table shows the observed (Nuttall) and the values 
calculated according to the point of view taken in 
this paper for chlorine. Here the combinations are of 
the types, v M + v Bqo , v K -f v Mt - v n , v K + v Mwt v x + » Mx - v M% 
and + v My > whore the subscripts K f M v and M % denote 
energy for K , M lf and M g shells, R the resonance level 
(optical), and R 00 the change from resonance level to 
infinity. 

A~B A-C A-D A-E A-F A -> 

Observed 4 0 v. 10 9 v. 15fiv. 19-2 v. 27-3 v. above 60 v. 
Calculated 4-2 v. 8 9v. 18 4 v. 17-6 v. 27*4 v. „ 40 v. 


Similar calculations have also been made in the 
case of potassium and calcium in close agreement 
with the observed values of Lindsay and Van Dyke 
(Phys. Rev., 28 ; 1926). Details of the calculations, 
the mechanism of double absorption, and also the 
question of intensity will be dealt with in a sub¬ 
sequent communication. B. B. Ray. 

University College of Science, 

Calcutta, Sept. 27. 
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vapour are now admitted in the tube, 4046 is very 
strongly absorbed and the intensity of the lines 4368 
and 4046 in fluorescence increases about twenty-five 
times as found by R. W. Wood. A simple calculation 
shows that the number of metastable atoms must be 
now at least 100 times larger than the number of reson¬ 
ance atoms (see E. Goviola, “ The Influence of Foreign 

Gases on the Optical Excitation _ 3 

of Mercury,’’ appearing in Phil* 2 34 

Mag.)* 

The enormous increase in the 
number of metastable atoms is 
due to the fact that collisions of 
the second kind with foreign gas 
molecules bring resonance atoms 
down to the metastable level, 
where they accumulate owing to 
the long mean life of this level. 

The relative population of the two 
lower levejs nas changed, then, at 
least several hundred times, due 
to the admission of gases, and, ac¬ 
cording to the theory, the ratio of 
the intensities of the lines 4358 and 4046 in fluorescence 
should also change in the same proportion. This ratio 
has been carefully measured without and with foreign 
gases, avoiding re-absorption of the fluorescence lines 
in the excited vapour by using a very narrow beam of 
primary light, and choosing suoh a pressure of the 
foreign gas that metastable atoms do not diffuse out of 
the illuminated region, and the result is that the ratio 
mentioned is equal to 2 in the case of mercury alone 
and equals 2 in the presence of nitrogen or water 
vapour. This proves conclusively that in our oase the 
ratio of the intensities of the lines in emission does not 
depend on the populations of the lower levels, in con¬ 
tradiction with the common interpretation of Schrdd- 
inger’s theory. 

Details of calculations and measurements will appear 
in another place. 

The experimental part of this investigation was done 
in Prof. R. W. Wood f s laboratory in the Johns Hopkins 
University. E. Ga viola. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washington, 

Oct. 6. 


An Experimental Test of Schrddlnger’s Theory. 

According to Suhrddinger’s theory, the intensity of 
an expectral line in emission is not determined by the 
number of atoms in the higher level and the coefficient 
of expontaiieous emission, but by the populations of 
both the higher and the lower levels corresponding to 
that line. If we have then two lines emitted by the 
same higher level, their relative intensity ought to 
change if we change the relative population of the 
lower levels, and furthermore, the change in the rela¬ 
tive intensity of the lines should be equal to the change 
of the relative populations. 

This conclusion has been tested experimentally, 
using mercury vapour at room temperature, optically 
excited, in which the two lines 4358 A. and 4048 A. 
emitted by the same higher level 2*xS 1 appear in fluores¬ 
cence with great intensity. The relative population of 
the two lower levels 2*P, and 2*P 0 can be changed 
several liundrod times by introducing a few milli¬ 
metres of nitrogen or water vapour into the tube con¬ 
taining the mercury vapour. In fact, when mercury 
vapour alone is in the tube, the absorption of 4358 is 
several times stronger than the absorption of 4040, 
allowing that the population of the resonance level is 
several times greater than the population of the meta- 
stable level; if a few millimetres of nitrogen or water 
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Work and Place of Amateurs In Science. 

In Nature of Aug. 18 , under the heading of “ Bio¬ 
graphy in American Science,** attention is directed 
to the scarcity of amateur scientists, that is, to that 
class of them who have reached some degree of suc¬ 
cess in research, The word amateur, however, in its 
common meaning is applied to a large number of 

g ersone who are inexperienced and with only a super- 
oial knowledge of the subject. Most of these are 
entirely different from the amateurs referred to in the 
article in Nature, and we need to coin a new word 
or term to designate the amateur scientists who are 
experienced in research and have a broad knowledge 
of the subject. 

The word amateur in its strict and original meaning 
is rather complimentary. But in our dictionaries, 
immediately following the word amateur is the word 
amateurish, which is defined as u Superficial or de¬ 
fective like the work of an amateur.” So this defini¬ 
tion is a rather imcomplimentary reflection on the 
amateurs. 

The term amateur scientist as it is commonly 
understood might indude all persons who are natur¬ 
ally interested in some scientific subject and make a 
study of it; the time devoted to it and their know¬ 
ledge of their subject may vary greatly with different 
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individuals.* There are others whose interest is only 
indirect; thus an amateur might make entomology 
his hobby, while his real interest is in the enjoyment 
of the excursions to the country. Thero is also a 
laxge group who have but little originality or interest 
in science for the sake of truth, but dabble into some 
subject expecting to take it up as an occupation later. 
All this is more or less creditable to these amateurs, 
but does not make them scientists. 

The amateur scientists referred to in the article in 
Nature, who not only pursue science for the interest 
in the subject itself and without compensation, and 
also put in their money to carry on their research, 
are different from the ordinary amateurs in having a 
deeper knowledge of their subject and in being ex¬ 
perienced in the research anti special study of the 
subject; they may be even more experienced in their 
special subject than many professional men of science, 
except the few who also make a special study of the 
same subject. 

There is a tendency to discourage and ignore the 
theories and discoveries of unknown amateur scien¬ 
tists. A discovery should bo judged only by its 
importance in fundamental truth. The proper under¬ 
standing of Nature and the discovery of the laws of 
Nature is a gift that is exceedingly rare, and it should 
be rocognised wherever found, whether in the ranks 
of the professional men of science or in the ranks of 
the amateur scientist. 

Research and discoveries, however, should not 
necessarily be expected of all teachers of science 
and other professional men of science ; they both 
render great service to science in their profession, one 
by the teaching of it, the other by its practical ap¬ 
plication to modem improvements and the benefit to 
mankind. In the meantime, a few professional men 
of soiehco can render unusually great service by 
making discoveries in fundamental truth. 

J. T. Watts. 

P.0. Box No. 15, 

Oak Park, 

Chicago, Illinois. 


The Planets Mercury and Venus. 

Through the kindness of Dr. Deslandres, I followed 
Mercury here last spring and summer with the 33- 
inch refractor, and all recent observations confirm 
my 1927 results with the same instrument as to the 
correctness of the 88-day rotation period and as to 
the presence of whitish atmospheric veils of low 
albedo, which oooasion&lly distort and oonceal the 
subjacent dusky areas. The axis of rotation of 
Mercury cannot of course coincide exactly with the 
perpendicular to the orbital plane, although it cannot 
form a considerable angle with it. 

The experience gained by the use of the 33-inch 
refractor and the comparison of my data with those 
of many observers using all sizes of instruments, show 
that reduced diffraction in large telescopes not only 
broadens the dark interval between the components 
of double stars and Cassini’s division in Saturn’s ring, 
but that it also increases the size of all dusky planetary 
markings, such as the so-called seas and irregular 
streaks of Mars, or the belts and dark spots of Jupiter 
and Saturn. In the case of the minute disc of 
Mercury, the agency of diffraction, which causes 
luminous areas to encroach upon the small or narrow 
greyish spots, tends to bring about the extinction and 
invisibility of the latter. Per this reason I cannot 
detect them with an aperture of 6 inches. 

The discovery of the Long rotation period of 
Mercury with a refractor of only 8£ inches by Schia¬ 
parelli must thus be considered as a wonderful feat 
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of observation, and this the more so as the appearance 
of the dusky markings of the planet is frequently 
modified by the interposition of the above-mentioned 
whitish veils, the existence of which did not elude 
the acuteness of the distinguished Italian astronomer. 

I have also studied the planet Venus systematically 
with the large instrument, but the markings seen were 
of such a nature as to render impossible any con¬ 
clusion concerning the period of rotation of the 
planet. 

E. M. Antoniadi. 

Observatoire do Meudon (S.-et-O.), 

Prance, Oct. 16. 


Laboratory Drainage. 

Trouble with laboratory drainage is so frequent 
that information on any new departure may be of 
general interest. It is difficult to obtain a material 
for waste systems which will withstand dilute acids, 
alkalis, organic liquids, and mercury, all of which find 
their way down chemical drains. So far, glazed ware 
pipes remain the best things for general use, but can 
only be obtained in very short lengths, involving an 
undesirable number of joints. I have tried to interest 
one or two firms in the production of moulded drains 
and channels of graded silica (sand) and asbestos 
bound together by high silica sodium silicate, but the 
demand does not appear to inspire much enthusiasm 
for research in this direction. Thanks to a professor 
in one of our universities, some alloys of nickel are 
under test in his laboratory drainage system, with a 
view to the jiossible use of this material. 

A more recent departure is the use of vulcanite, and 
an enterprising firm has had made a vulcanite four- 
inch channel ten feet long which has been in use in 
another institution for three months, during which 
short period no change is discernible; but whether suoh 
a channel would withstand the severe conditions of 
some organic laboratories may be open to question. 

Should any reader of Nature be prepared to follow 
up this subject in the interests of advancing laboratory 
construction, I shall be glad if he will communicate 
with me. 


9 Old Square, 
Lincoln’s Inn, W.C. 


Alan E. Munby. 


Higher Hydrocarbons from Methane. 

In view of the publication by Fischer ( Brenn . Chem. t 
9 , 309 ; 1928) of the results of his experiments on 
the thermal decomposition of methane, to which re¬ 
ference is made by Messrs. Stanley and Nash in a 
letter published in Nature of Nov. 10, it seems 
desirable to plaoe on record the faot that the pro¬ 
duction of commercial yields of benzene by the 
pyrolysis of methane, without a oatalyst, was proved 
in the Fuel Technology laboratories of the University 
of Sheffield about two years ago. The work forms 
the basis of certain claims in English Patent No, 26719 
of Oct. 8, 1927. 

For reasons which will appear in a forthcoming 
publication, I believe the production of benzene during 
the decomposition of methane to be through ethylene, 
which is an early produot of decomposition, and 
butadiene, which ethylene yields on heating. The 
formation of ethylene from methane can be expressed 
as follows : CH* • H—> : CH» + H - H, two of the 
1 residues ’ : CH. postulated by Bone and Coward 
(J. Chem . Soc. t 93 , 1197 ; 1908) combining to form 
ethylene. . R. V. Wheeler. 

. Department of Fuel Technology, 

University, Sheffield, 

Nov. 12. 
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Infra-red Absorption Spectra of Ammonia, Phosphine, and Arsine. 


I N the Proceedings of the Royal Society for August 
(vol. 120, pp. 128-210) will be found a series 
of communications from the Government Labora¬ 
tory on the infra-red spectra of the three gases, 
ammonia, phosphine, and arsine, by Sir Robert 
Robertson and Dr. J. J. Fox. 

In the first two papers of this series are de¬ 
scribed in some detail the apparatus and arrange¬ 
ment, as it was represented to the authors that it 
would lie of interest to others working in this field 
to give an account of their technique. In the 
third paper are given numerical data at gaa 
pressures of ],£,£, and ^ atm. for the position of 
the oscillation bands, and for the rotation-oscilla¬ 
tion bands when they have been resolved, together 
with curves illustrating these. The fourth paper 
contains a discussion of the molecular structure of 
the three gases as deduced from their band spectra, 
A Hilger No. 2 infra-red spectrometer with wave¬ 
length drum engraved for a rock-salt prism was 
used. Both to calibrate the engraving of the 
drum and to obtain the values of the markings 
for use with prisms of quartz (up to 3 y) and of 
fluorite (from 3/x to 8//), these values were experi¬ 
mentally determined in terms of angles of rotation 
of the prism table. It is considered that when 
prisms of different materials are employed, en¬ 
graving on the drum would have been more con¬ 
venient if it had been in terms of angles. To 
obviate the effect of variations of air pressure on 
the thermopile, this was enclosed in a specially 
designed air-tight casing with rock-salt windows. 

In work in the infra-red region, the importance 
of taking into account the high temperature co¬ 
efficient of refractive index of rock-salt and also 
of fluorite has been insufficiently recognised. This 
temperature coefficient has been determined by 
Liebreich, and as Sir Robert Robertson and Dr. 
Fox have already directed attention to this subject 
in this journal (Nature, June 4, 1927, p. 818) it is 
sufficient to say that not only was the temperature 
of the prism taken periodically throughout each 
experiment and allowance made for any deviation 
from a standard temperature of 18 y C., but also as 
a working basis Paschen’e values for the refractive 
indices of rock-salt and fluorite were referred to 
the same standard temperature, tables for this 
conversion being given in the paper. Most pub¬ 
lished tables of refractive indices of rock-salt and 
fluorite have ignored the fact that Paschen’s deter¬ 
minations were made at varying temperatures. 

A galvanometer of very high sensitiveness was 
used for registering the energy falling upon the 
thermopile, and to overcome the effects of electro¬ 
magnetic disturbances and mechanical vibrations 
on this instrument constituted some of the chief 
difficulties of this research. By suitable shielding 
with ‘ stalloy ’ and * mu metal * the former dis¬ 
turbances were overcome, whilst the mechanical 
disturbances were nullified by a suspension system 
which rendered the galvanometer usable at all 
times, even in a neighbourhood affected by con¬ 
tinuous heavy road traffic. 
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The gases, prepared in a pure state, were passed 
into one of two observation tubes fitted with rock- 
salt end-plates, the other tube remaining empty, 
and these tubes were brought by means of a rocker 
device alternately into the optical train of radia¬ 
tion from a Ncrnst filament to which the input of 
energy was accurately controlled. Observations 
were made of the energy os it passed first through 
the empty tube and then through the tube con¬ 
taining gas. This arrangement was preferred to 
the alternative method of employing one observa¬ 
tion tube and exploring seotionB of the spectrum 
through this tube when it is alternately empty and 
filled with gas. In the compensating tube method 
it is essential that tho ends of both tubes shall be 
in strictly accurate optical alignment. 

In all three gases, ammonia, phosphine, and 
arsine, a main sequence of harmonic oscillation 
bands is disclosed, but while such a regular de¬ 
parture from true harmonic ratio as Kratzer found 
in the case of the harmonic oscillation bands of 
hydrogen chloride is not found in any one of the 
three individual gases, nearly constant ratios are 
obtained between each of the corresponding har¬ 
monic members of the several gases. The follow¬ 
ing table illustrates the degree of uniformity of 
these ratios in the case of the main sequence of 
oscillation bands: 



Wave Number. 

Ratio. 


Ammonia. 

Phosphine. 

Arsine. 

Phosphine/ 
A mmonia. 

Arsine/ 

Phosphine. 

1 . 

1030-9 

11250 

1005-4 

0-089 

0*898 

II. 

8386 0 

2327-2 

2121-0 

0-097 

0-911 

III. 

6083-9 

3413-7 

3091 2 

0-072 

0-906 

IV, 

6609-4 

45000 

4101 5 

0-689 

0-012 

V. 

8260-8 

6608-5 

6126-6 

0 080 

0-914 





Mean 0-085 

Mean 0-907 


The rate of oscillation thus depends upon the 
mass of the nucleus of the heavy atom of the mole¬ 
cule, and doubtless by assuming a suitable law of 
force the distance of the atoms from one another 
could be calculated. It affords also an argument 
for a similar structure for the molecules of the three 
gases. 

In addition, each of the three eases was found 
to have a second sequence of narmonioa, and 
phosphine and arsine a sequence peculiar to them¬ 
selves. Further, there appeared in ammonia a 
band at 10*55 ft, apparently without harmonics, 
and members of a series of what were considered 
to belong to one mode of rotation of the molecules 
of that gas. 

The oscillation frequencies become slower in the 
order, from ammonia to phosphine and phosphine 
to arsine, and the wave-number differences in the 
rotation bands show that the molecules also rotate 
more and more slowly in the same order. ' 

Consideration is given in the fourth paper to the 
bearing as regards constitution of the data die- 
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mentioned, and this is considered in conjunction 
•with the determination of the electric moment of 
the three gases and the temperature coefficient of 
their dielectric constants as determined by Watson 
on samples of the same gases, 

Hund, from a consideration of the polarisation 
and laws of force in the case of the ammonia mole¬ 
cule, concluded that when the 
polarisation reached an equilibrium 
position, the four ions forming a 
tetrahedron with equal side faces, 
this figure was stable. That the 
ions are separating is shown by 
the presence of the oscillation 
bands, and one of the modes of 
vibration is that of the nitrogen 
atom against the plane of hydrogen 
atoms. Hund f s condition would 
then be fulfilled and a tetrahedral 
structure required for the model. 

In the case of ammonia and of 
phosphine, Watson’s values for 
the electric moment clearly sup¬ 
port such a view, but in the case 
of arsine he gets a small value for 
this and' for the temperature co¬ 
efficient of its dielectric constant. 


members of a harmonic series appear with the first 
two members of the sequence absent. The evidenoe 
as a whole from these considerations is much more 
in favour of a tertahedral than of a coplanar con¬ 
figuration for the molecules of these gases. 

While it is recognised that the existence of 
optically active forms of substituted ammonium 

Wave Length (i«H. 
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Absorption bands as strong as those of phos¬ 
phine are found in the speotrum of arsine, and 
it is argued that the electric moment should 
not be reckoned as directly measured bv the 
product of the distance of the heavy atom from 
the three hydrogen atoms and the charges on the 
ions, but that the effect of the electron shroud, 
greater in the case of the heaviest of the atoms 



Fig. 1.—Typical band of ammonia, phosphine, or arsine. 


(arsenic), oomes into play, acting in the opposite 
direction to the original electric moment. Thus a 
tetrahedral structure is deduced for all three mole¬ 
cules, though not necessarily of equal height. 

Since, in addition to the main sequence of har¬ 
monic oscillation bands mentioned above, there 
occur other sequences, some speculations are mode, 
especially in the case of ammonia, as to the degrees 
of freedom of the atoms in that molecule of which 
these sequences may be the reflection. Thus argu¬ 
ments are adduced for assigning the oscillation that 
give rise to the band at 10*55 /x, and for the 
peculiar sequence of bands of ammonia of which 
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compounds is not decisive on this point, on account 
of the disturbance caused by the substituting 
groups, at the same time the work of Ellis and 
Salant on the infra-red spectrum of amino- and 
imino-com pounds points to the N-H oscillation 
being connected with what is termed above the 
main sequence of harmonics, and this view does 
hot conflict with the attribution of other degrees of 
freedom, some of which correspond to valency bonds, 
to the other series of oscillation bands in ammonia. 

No oscillation bands have been found in these 
gases similar to that found (and resolved) by Imes 
and others for hydrogen chloride and characterised 
by what may be termed P and E branches, with 
a missing Q or central branch. As a rule, the 
oscillation bands of ammonia, phosphine, and arsine 
have P and R branches with a bold central Q 
branch of absorption. They are usually of the 
typo shown in Fig. 1, which shows a band in which 
the P and E branches have been resolved to give 
the rotation fringes. 

From the wave number differences, which vary 
little from band to band for each of the gases, the 
moment of inertia has been calculated from 
tth 

J m "ok , and J has also been calculated from the 

classical energy relation \J(2nv) % « %kT, v in this 
case being the mean difference between the peaks 
of the Q and the P and R branches. In the 
following table are given the results of these cal¬ 
culations : 



./, y 10*". 
from Band 
Structure. 

J i x 10 M 
from Energy 
Halations. 

• Ammonia 

2*78 

3*49 

Phosphine 

4-78 

6*24 

Arsine .... 

6 53 or 6-51 

8-28 
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The radius of gyration is also calculated from 
the former set of values of J and compared with 
those of Rankine, whose radius of mean collision 
area, aa would naturally he expected, is greater than 
that of the radius of gyration. 

The moments of inertia obtained above are 
thought to have reference to the rotation of the 
molecule about a line at right angles to the line 
dropped from the heavy atom on to the plane of 
the hydrogen atoms and passing through the centre 
of mass, but in the case of ammonia another 
and smaller moment of inertia was discovered 
(J *=0*35 x 10” 40 ). This emerged from a considera¬ 
tion of the band at 10*55 mentioned above, 
which forms an exception to the usual tripartite 
bands in those gases. It is shown in Fig. 2. 
Thus it has a double Q branch, cloven, with a miss¬ 
ing rotation member reminiscent of the bands of 
the halogen hydrides. The wave-number spacing 
between most of the rotation fringes is similar 
to that occurring in bands of the main sequence 
of bands of ammonia, but there are exceptions, or 
disturbances. The wave-number difference be¬ 
tween the disturbance on the B branch ( g ) and the 
centre of the two Q branches (/), thence to a dis¬ 
turbance on the P branch (e), and thence to an 
isolated band beyond (d), is 160 wave-numbers, 
this last band having a wave-number four times 
that of a so-called rotation band of ammonia 


found by Rubens and Wartenberg about 100 wave¬ 
numbers (03 p). It is therefore considered that 
there is here the imposition of another rotation 
system, and as its moment of inertia is much less, 
it is attributed to the rotation of the hydrogen 
atoms round a line dropped perpendicularly from 
the nitrogen on to the plane of the hydrogen atoms. 

Finally, it may be said that while the structure 
of the three molecules, ammonia, phosphine, and 
arsine appears to be essentially similar, yet there 
are features in the infra-red absorption spectrum 
of ammonia which differ from those of the other 
two, and while the spectra of phosphine and arsine 
are very like one another, yet they themselves have 
features not possessed by ammonia. 

As most of the work on these gases was con¬ 
ducted at pressures varying from one to one- 
sixteenth atmosphere, an opportunity was afforded 
of observing the effect of pressure on the intensity 
and on the area of the bands. In view of state¬ 
ments in the literature that such a law as that of 
Beer, which provides for an exponential decrement 
of intensity with pressure, does not hold for such 
a case as this, it was of interest to find that when 
the bands were well resolved this law was obeyed 
with remarkable accuracy. This would point to 
the absorption of the imposed radiation by a com¬ 
paratively small fraction of the total number of 
molecules present in the gas. 


Health and Sanitation in India. 


AN Appendix to the Report of the Royal Com- 
•t JL mission on Agriculture in India has recently 
been published, 1 consisting of a concise survey of 
conditions in each of the presidencies and provinces, 
eleven in nil, of British India. One section of each 
such Rurvey is devoted to public health and sani¬ 
tation, and of these it is proposed to give a brief 
account. The Native States are not included in 
the survey. 

The chief feature brought out by these sections 
of the volume is the tremendously heavy incidence 
of certain microbic diseases, such as malaria, cholera, 
and kala-azar, and the high mortality, or in the 
case of malaria, the severe deterioration in physical 
well-being and efficiency caused by them. 

As regards malaria, the official figures of deaths 
directly due to this disease are undoubtedly far too 
high. Thus in the United Provinces about one 
million (out of a population of 46£ millions) are 
reported as dying every year of malaria; but “ the 
village watchman [who is the registration authority] 
ascribes every case of death which he cannot under¬ 
stand to malaria ” ; still, the actual number of 
deaths cannot be less than 100,000 annually. The 
importance of malaria, however, lies rather (apart 
from the actual suffering) in the reduction of work¬ 
ing efficiency, and in its being a jaredispoeing cause 
of death from other diseases. Thus (again in the 
United Provinces) one-fourth of the total popula¬ 
tion get two attacks of malaria every year, and only 

1 ‘‘Royal ComniUalott on Agriculture In India/' Vol. 14. Appendix 
(tf pp * vi+ 432+11 maps. (London: H.M. Stationery 
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1 per cent receive proper quinine treatment; 25 
Tier cent of the population are totally incapacitated 
for work for two months, besides having a lowered 
vitality for the rest of the year. The loss of effi¬ 
ciency for the 18 million workers in the agricultural 
population of 35 millions is put down at 50 per 
cent. 

For six months of the year the delta of Lower 
Burma is practically entirely under water, and for 
months afterwards, shallow pools are left scattered 
about the country. What this must mean for 
malaria is easily apprehended; and it is not sur¬ 
prising to learn that malaria undoubtedly reduces 
the working efficiency of a large part of the rural 
population. In Bengal, too, it is said that for some 
three months in every year the capacity for labour 
of a large proportion of the inhabitants of rural 
districts, especially in western Bengal, is much 
impaired by attacks of malaria; and that malaria, 
in lowering the vitality of mothers, is one of the 
principal causes of the high rate of infant mortality 
from which Bengal suffers. Similar remarks are 
made regarding other provinces also. 

Cholera is less widely distributed, and in most 
parts of India less constantly present than malaria. 
Bengal suffers more than any other province ; the 
disease reappears year by year, and accounts on 
the average for rather more than 5 per cent of the 
total mortality. In the neighbouring province of 
Bihar and Orissa, the mortality rate from ohoiera 
is 2*2 per 1000, and the average mortality is nearly 
90,000 annually (out of a population of 38 millions). 
Yet the disease is easily controllable, given a good 
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water supply and the most ordinary sanitary pre¬ 
cautions. 

In Assam kala-azar is a special problem, and even 
takes precedence of malaria in importance ; in the 
nineties of last oentury it took a terrible toll of 
life, leaving whole tracts deserted and uncultivated ; 
the population of the district of Kamrup decreased 
during this period by 7 per cent, and that of Now- 
gong district by more than one-fourth. There is 
now an effective treatment; in 1925, 60,000 oases 
were treated, of which only 6365 died ; twenty 
years ago, practically all the 60,000 would have 
been doomed to death. 

Passing mention may be made of hookworm ; in 
Madras, “ in the wet districts, especially where rice 
cultivation is the main occupation, 80-100 per cent 
of the people are heavily infected with hookworm. 
This disease, thouch not immediately fatal, steadily 
undermines the physique of the population.” In 
the eastern districts of the United Provinces, 86 per 
cent of the population are infected by hookworm. 
Plague we must pass over without comment. 

The expectation of life in most provinces is about 
21 years ; in Madras, however, it rises to 26 years 
for males and 27£ for females; while in Burma, 
where the expectation is greatest, it is 31J years 
for males and 32 j for females. A comparison with 
Great Britain may be made by saying that in the 
United Provinces the general death-rate is 2£ 
times as high as with us; this, of course, is largely 
due to the appalling infant mortality. 

Along with the above facts must be considered 
the habits and conditions of life of the people. Of 
Madras it is said : 


** Dwelling houses are badly constructed, devoid of 
light and ventilation. The houses of the very poor 
{wad these unfortunately form the great majority) 
harbour both the human and the cattle population 
under the same roof ; and cowdung and house refuse 
are accumulated in the close vicinity of the houses. 
In villages which have more than one souroe of water 
supply, no particular well or tank is reserved ex¬ 
clusively for drinking water, and pollution by washing, 
bathing, and by animal and human organic matter is 
universal. No system of drainage is in practice, with 
the result that pools form in every depression during 
the rainy season and stagnate in the hot weather. 
Of sanitary arrangements there are almost none, so 
that the soil in and around the village becomes 
polluted and all waterways are a positive danger. 
For medical assistance a villager may have to travel 
miles to the nearest dispensary, unless he is prepared 
to entrust himself to the administration of the 
1 quack. 1 Little wonder, then, that the deaths from 
preventable diseases reach appalling figures. 11 

Most of this may be extended broadly to the 
whole of India; as most residents in India must 
have observed for themselves, the village pond 
serves for the village oaitle to drink at and to wallow 
in, for young and old to bathe in, for washing the 
clothes of the village, for cleaning household vessels 
—and often for drinking also. In the general ab¬ 
sence of any system of conservancy, the universal 
custom of the villagers is to go out in the early 
morning to relieve nature in the fields ; in the 
larger villages and towns, the fields are not so 
easily reached. 

No, 8081, Vot. 122] 


Let me say, however, that it is unfair to bring & 
general charge of unoleanliness against the Indian 
villager. The brass cooking-pots of the poorest 
Punjabi will invariably be kept polished and 
shining ; the courtyards of their houses often look 
fit to dine off; their ablutions are, of course, far 
more frequent than those of' a European work¬ 
man ; it is simply that they do not understand 
cleanliness in quite the same sense as an educated 
European. So it is noted in the present volume 
that tho Burman is by habit scrupulously clean, 
and the houses are as a rule also kept in a tidy 
and orderly manner, though hero (as elsewhere) 
there is a tendency to carelessness in the village 
surroundings. 


It is scarcely possible to outline the official 
measures which exist for dealing with tho condi¬ 
tions above described. In all provinces alike there 
is the regular medical service, with in each district 
a chief hospital and a number of subsidiary hospi¬ 
tals, a civil surgeon, and a number of assistant 
surgeons ; and in all provinces, too, there is now 
a department of public health, with a director and 
a number of subordinate officors. But the organ¬ 
isation of the public health service varies too much 
from province to province to allow of any short or 
general description. A few points may be selected 
for oomment. 

The inadequacy of the public health staff is 
acknowledged in several provinces. Thus in 
Burma, though the department is said to have been 
very substantially strengthened, it still appears to 
consist only of the director with two assistant 
directors, and in most districts the civil surgeon 
combines the functions of health officor with his 
own proper duties; recently, 16 sub-assistant sur¬ 
geons (officers of a lower grade than the assistant 
surgeons, who have not gone through the medical 
course for a degree) have been placed at the dis¬ 
posal of the department, “ but this number must 
be very much increased if any impression is to be 
made on the province.” In the Central Provinces, 
there are no district health officers, and want of 
funds is complained of ; “ there is a Village Sani¬ 
tation Act which is applied to a few villages, and 
funds are collected ana spent on cleaning village 
sites, wells, etc. But no schemes of an extensive 
nature can be carried out.” In Assam, where it is 
said that, next to kala-azar, malaria is probably 
the most potent enemy to human life, in a few 
localities (italics are mine) special antimalarial 
measures such as the clearance of jungles and 
undergrowths, the improvement of drainage, and 
the treating of sheets of water with kerosene, are 
being carried out by Government and by tea com- 

S es. In Bihar and Orissa ” it is not easy to get 
ict boards to realize their responsibilities, and 
the percentage of the board’s expenditure on sani¬ 
tation to their total inoome shows no tendency to 
increase.” 

A serious fact is the shortage and high price of 
^ quinine. This drug is generally available at the 
post offices, where it is sold at or below cost prioe. 
In Bengal it is reported that the total amount so 
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sold is very small—from 0-7 to 2 grains per indi¬ 
vidual per annum in different parts, while on the 
scale of the Italian consumption 8 to 20 times, and 
on that of the Greek, 30 to 90 times, as much 
should be consumed. It must be added, however, 
that distribution of quinine is also carried out by 
local authorities, antimalarial societies, and other 
agencies, and the total amount so distributed is 
now somewhat greater than that purchased through 
the post offices. In the United Provinces it is 
said that the chief requirement for combating 
malaria is a very much larger quantity of quinine, 
available at a very much lower price ; “ in 1921, 
the total stock available for the whole of India was 
100,000 lbs. ; double this quantity would be re¬ 
quired for the United Provinces alone.*’ In Madras 
“ people are well aware of the value of quinine as a 
specific against this disease, and were it available 
in sufficient quantity, and at a price within the 
moans of the people, it would be widely used. But 
in present conditions the cost of any scheme of 
general distribution is prohibitive.** The actual 
price charged, in Assam for example, is 4J annas 
(about 5d.) for 80 grains ; the amount of quinine 
required, according to modern ideas, for the ade¬ 
quate treatment of even a single attack of one 
member of a family makes a large hole in a monthly 
income of, say, 20-30 rupees. 

The official agencies are in many provinces doing 
a large amount of propaganda work, and are en¬ 
deavouring to instil into the people the elements of 
hygiene, and the knowledge of the causation of 
disease and of simple measures for its prevention. 
In Assam much work is done by the kala-azar 
staff among the public and in the schools by means 
of lantern lectures and the distribution of bulletins, 
pamphlets, and pictorial posters. In the Punjab 
the village schoolmaster has been enlisted for 
propaganda. In the Central Provinces lectures 
are given by health publicity officers. The insti¬ 
tution of ‘ Baby Weeks * and ‘ Health Weeks * 
appears to have become very generally popular 
throughout the country ; in Madras, for oxample, 
the ‘ weeks * are run according to a model pro¬ 
gramme drawn up by the Director of Public Health ; 
“ the movement has appealed to the general popu¬ 
lace in an extraordinary manner, substantial evi¬ 
dence of which is forthcoming in the increasing 
volume of funds raised by private subscription/* 

Unofficial agencies are also responsible for much 
good work in certain provinces. Foremost come 
the antimalarial societies of Bengal, which began 
in 1917, and comprised at the end of 1926 some 
300 registered and 700 4 live * unregistered societies. 
These seek to awaken the villagers to the necessity 
and the possibility of improving the health of their 
villages by their own efforts ; they believe in prac¬ 
tical work, and undertake to kerosene ditches and 
tanks, excavate drains and track out malaria 
* carriers * for remedial treatment. In Madras in 
1927 numerous lectures were delivered, posters and 
leaflets were distributed, and in some cases lan¬ 
terns and slides wore provided ; presumably the 
greater part of this activity was due to private 
enterprise. 
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The series of provincial surveys which we have 
been considering has an informative purpose only* 
and is not intended either to emphasise the seri¬ 
ousness of the conditions or to put forward plana 
for dealing with them. Speaking in' the most 
general terms, which alone is possible here, meas¬ 
ures for alleviation must proceed on three lines. 

(а) The continued prosecution of research in 
preventive medicine—a matter which is more especi¬ 
ally the charge of the Government of India and 
provincial governments. There is no doubt that 
the governments on the whole, and especially the 
Government of India, recognise their duties in this 
respect; the maintenance of the Central Research 
Institute at Kasauli as well as other more recent 
institutions, the establishment of the School of 
Tropical Medicine in Calcutta, the appointment of 
the kala-azar inquiry, etc., are sufficient evidence 
of this. 

(б) The provision of larger funds for more ade¬ 
quate staffing of the public health departments of 
the several provinces, and for the carrying out of 
pure water, drainage, and other health schemes. 
But sanitation must take its place along with 
administration, justice, police, education, public 
works, etc. ; and therefore the possibility of such 
a provision depends in the first place on the eco¬ 
nomic prosperity of the country ; all measures 
that increase this prosperity—the improvement of 
agriculture, the provision of more adequate com¬ 
munications, etc.—tend also to increase the possi¬ 
bility of doing more for the public health. 

( c) Lastly, the most important factor in the im¬ 
provement of the public health must be the educa¬ 
tion of the people. The Indian people have now, 
through the elected members of the provincial 
councils, as well as through the district boards and 
municipalities, a considerable voice in the disposal 
of provincial and local funds ; expenditure on 
sanitation may not at once produce spectacular 
results—a gradual diminution of the death-rate, 
even if it is apprehended, is not a matter that makes 
an immediate appeal—and may involve violence 
to age-old customs ; money is therefore not likely 
to be voted for sanitation until the people have 
been taught to appreciate the benefits that ade¬ 
quate sanitation bestows. 

Much, very much, can also be done by the people, 
even apart from expenditure of public funds, if, 
as is happening in many places, they can be in¬ 
duced—by lectures, lantern demonstrations, ex¬ 
hibitions, lessons ki school, posters, pamphlets— 
to take an interest in health matters and act for 
themselves. Possibly more potent, though acting 
more slowly, than all else would be the penetration 
of the masses of India by a rational system of 
general education, which would alter the habit of 
mind of the whole population, and lead them to 
substitute for the ideas of chance and fate that of 
cause and effect, to think backwards from the facts 
of disease and debility to the conditions of which 
they are the natural and necessary consequenoe, 
and to exchange the insouciant attitude of to-day 
for a reasonable activity directed to shaping their 
own welfare. J. Sthphknbon. 
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News and Views. 


Prof. Gartana Ponte, the courageous Director of 
the Etna Observatory, describes the present eruption 
of Etna as being far more violent than the outbreaks 
of 1910, 1911, and 1923, all of which began to diminish 
in intensity after four or five days. The eruption 
began on Nov. 2 with a dense omission of ash-charged 
gas from the north-eastern slopes. Observation was 
difficult on account of mist, but it was noticed that 
lava began to flow copiously from three different 
places during that afternoon. The next morning lava 
broke through still more vigorously east of Mascali, 
and since then almost every day has seen the appear¬ 
ance of a new fissure. The torrent of lava that de¬ 
scended the Villonaccio valley quickly surrounded 
Mascali, and by Nov. 7 the little town was destroyed. 
In the valley to the north the lava has crossed the 
main railway line and reached the sea. A third flow in 
the valley to the south seriously threatens Carrabba 
and the laiger town of Giarre. Hero soldiers have 
been blasting out a depression to conduct the lava to 
the sea. On Nov. 8, Prof. Ponte flew over the groat 
volcano and reported lava streams from several of 
the central craters. He predicted that the eruption 
would continue for at least another week. Since then 
a copious stream has started from a fissure five miles 
north-west of Mascali. Reports dated Nov. 12 stated 
that there had been a decrease in activity and it was 
hoped that the halt of the lava flow would be definite. 
Already a rich agricultural district of fertile gardens 
and orchards has been overwhelmed, and villages, 
bridges, roads, viaducts, cables, and water pipes have 
been destroyed. There has been little loss of life 
owing to efficient evacuation organisation, and already 
refugees are employed in making a new road from 
Giarre towards Annunziata. 

Thk secretariat of the Imperial Agricultural Research 
(.inference, which held its inaugural meeting a year 
ago, has issued a second report detailing the action 
taken on the various recommendations which wore 
then made. It appears that little headway has yet 
been made with the larger schemos proposed. The 
establishment of a chain of Empire research stations, 
the creation of new imperial bureaux and correspond¬ 
ence centres, the scheme for large-scale irrigation 
research, the training of biologists to meet the expected 
greatly increased demand, arc either shelved for the 
present or are still under consideration. It is not 
proposed to oreate new research stations until the 
staff of the Amani Institute is brought up to full 
strength. The governing bodies of the institutions 
to which it is recommended that clearing houses of 
information should be attached have accepted the 
recommendations in principle, and the British Treas¬ 
ury has accepted the principle of a contribution to¬ 
wards the cost, but the other countries of the Empire 
have yet to nominate representatives to a body which 

to discuss questions of organisation, cost, and their 
contributions. A discussion is proceeding with the 
Standing Committee of Vice-Chancellors of Univer- 
«ities, and the Headmasters’ Association is being 
met, on the steps to be taken to increase the output 
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of biologists. Effect has been given, however, to 
several of the minor recommendations, It is dis¬ 
appointing to find that the manufacturing interests 
in Great Britain, which have been approached by the 
Ministry of Agriculture to provide scholarships for 
biological students and research workers, have not 
responded with any enthusiasm. It is equally dis¬ 
appointing to find such small indications of any en¬ 
thusiasm of Ovei'seas Governments of the Empire to 
undertake any financial responsibility for the encour¬ 
agement of schemes of co-operative Empire research, 
although a year lias elapsed since their formulation. 

The problem of water supply in great cities is one of 
growing importance, and not without anxiety for the 
future. Trustworthy statistics show that in the old 
type of house with water laid on but without hot 
water or bath, the daily consumption was seven 
gallons per head per day. In a modem cottage with 
bath and hot water, the daily consumption is fifteen 
gallons per head. With the view of adequate con¬ 
servation and distribution of water supplies in the 
future, the Ministry of Health advises the appointment 
of regional water committees in Groat Britain, A 
pamphlet under that title, issued by the Ministry, 
describes the work of such committees. They should 
be purely advisory and have no cxocutive power. 
All the water boards and other water authorities whose 
interests a re likely to be closely connected should bo 
grouped in a committee with the view of discussing 
and reaching a common policy. Committees are 
advised to plan in detail for twenty years ahead, and 
in broad outline for fifty years. Periodical revision of 
projects will be necessary. Available supplies of 
water should be allocated to the best advantage of all 
areas in the region, and local supplies should not be 
overlooked in favour of upland sources. Reliable 
estimates of cost should always l>e obtained. It is 
hoped that those committees will be helpful in avoiding 
friction between rival claimants for water areas, and 
will reduce expense in the acquisition of satisfactory 
water supplies. 

In modern times mechanical advances produce their 
economic effect much more rapidly than was the case 
formerly. It took about forty years for a fairly com¬ 
plete network of railway systems to be established : 
twenty years for the roads of the country to be over¬ 
run and even congested by motor transport : and it 
will be a matter of a few years only from the full 
conquest of the air for air transport to become an 
important factor in our economic life. The railway 
companies have indicated that they are not to be 
caught napping a second time. The Air Council 
itself in its attempt to look ahead has now approached 
the local authorities with the view of enlisting their 
support to establish aerodromes in moat of the towns. 
Inter-communication by air exists to-day between 
almost every large city on the Continent, particularly 
in Germany, and the encouragement to civil aviation 
afforded by municipal aerodromes is proving of great 
value. In a circular letter from the Air Ministry 
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to the local authorities in Great Britain, it is 
pointed out that in the absence of similar facilities, 
British industry cannot derive full advantage from 
air transport, and it is not possible for merchants 
to utilise aircraft, whether private or hired, for the 
speedy conveyance of material and documents either 
to Croydon, where they can connect with the cross 
Channel air service, or direct to their destinations 
abroad. 

Much as the civil flying club movement has done 
to stimulate interest and foster enthusiasm in the air, 
progress is still hampered by lack, of aerodromes and 
landing grounds. While provision for those facilities 
by the State must be confined to terminal points on 
4 trunk ’ routes, the establishment of a network of 
aerodromes, it is asserted, must devolve on the local 
authorities. Every town of any importance will 
sooner or later find it as essential to possess aero¬ 
dromes as to possess stations, roads, and other 
facilities of transport. The Air Ministry is to be 
congratulated on this progressive step to foster a 
necessary development. The sooner local authorities 
become alive to the truth of the Air Ministry’s con¬ 
tentions, the easier will it be for them to purchase 
land suitable for this purpose, before speculation 
renders the price prohibitive. 

Sevekau members of the staff of the Royal Botanic 
Gardens, Kow, have recently been studying problems 
of economic botany overseas. Mr. H. C. Sampson 
has just returned to Kew from his mission to British 
Honduras, which he paid at the request of the 
Governor of the Colony, with the approval of the 
Colonial Office and the Empire Marketing Board. 
His ohjoct was to study agricultural conditions in the 
colony and to offer advice as to future developments. 
The assistant director at Kow, Dr. T. F. Chipp, has 
just left to pay a visit to Cyprus and to the Sudan, at 
the request of the respective governments, to study 
botanical and agricultural problems, and he will be 
absent for about throe months. This visit is being 
undertaken in connexion with the Empire Marketing 
Board’s grant to Kew. A third visit, which should 
result in the acquisition of much valuable material 
both living and dried for the Herbarium, is being 
paid by Mr. J. Hutchinson. This also has been made 
possible by the Empire Marketing Board’s grjmt to 
Kew. Mr. Hutchinson is making a careful study of 
the South African flora in conjunction with the South 
African botanists, which should be of great value to 
botanists in both places, as Kew possesses the old type 
specimens on which the “ Flora Capensis ” was written, 
but British botanists who have had to do with the 
flora have not seen the plants growing in their own 
home ; while, on the other hand, very few of the 
botanists at the Cape have had the opportunity of 
seeing the types at Kew. The Director of the Royal 
Botanic Gardens, Dr. A. W. Hill, has just returned 
from delivering a short course of lectures at the Charles 
University, Prague, on the invitation of the Uni¬ 
versity. 

Sib Geokqe H. Kenbick has recently presented to 
the Natural History Department of the Birmingham 
Museum and Art Gallery his entire library of works 
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on entomology. The collections of insects in the 
Museum are of great importance and widely known, 
but no books relating to this particular branch of 
natural science have hitherto been available for 
consultation in the department. The gift comprises 
about five hundred volumes, including several early 
treatises, almost unobtainable nowadays, dealing with 
Lepidoptera found in every part of the world and 
containing hundreds of exquisite coloured plates. 
The collection also includes a number of popular 
books helpful to the beginnor, as well as extensive 
series of reports and proceedings issued by various 
learned societies. A catalogue of the library is being 
prepared, and it isanticipated that the books will shortly 
be accessible, under proper conditions, to persons 
specially interested. For many years Sir George Kenriek 
has evinced keen interest in the progress of the 
Birmingham Natural History Museum. So early as 
the year 1912 he presented a collection of Midland 
Coleoptera, collected by the late Mr. W. G. Blatch. In 
1915 lie loaned, and afterwards presented, four hand¬ 
some cases illustrating the evolution of the Lepidoptera, 
and so recently as 1927 he gave to the Museum his 
noted collection of foreign butterflies and moths, 
amounting to many thousands of specimens and 
arranged in eight mahogany cabinets. ThiH collection, 
unfortunately, is not yet housed in the Museum owing 
to lack of adequate accommodation. 

The International Society of Experimental 
Phonetics, founded in connexion with the Inter¬ 
national Congress of Linguistics at the Hague in 
April of this year, has for its objects the promotion 
of research in phonetics. It is providing for the 
production of accurate apparatus for recording 
speech and measuring and analysing the speech 
curves. Arrangements for the publication of the 
work of its members are being made in England, 
Germany, and America. Its field of activity includes 
not only the linguistic side but also the physical 
study of speech with its relations to telephony, the 
psychology of speech, speech neurology, etc. Its 
governing board is at present constituted as follows : 
President, Prof. E. W. Scripture, Strudelhofgasse 
4, Vienna, Austria ; Vice-President, Dr. E, A. Meyer, 
Stockholm ; Honorary Members , Prof. A. Meillet, 
Paris, and Prof. H. Zwaardemaker, Utrecht; 
Regional Representatives, Dr. A. Abas,. Amsterdam ; 
Dr. A. Aima, Helsingfors ; Prof. J, L. Barker, Salt 
Lake City ; Prof. T. Benni, Warsaw ; Prof. V. A. 
Bogoroditzskij, Koson ; Dr. T, Dunajewski, Charkow; 
Prof. M. Grammont, Montpellier ; Prof. C. A. Grand- 
gent, Cambridge, Mass. ; Prof. A. Gregoire, Liege ; 
Prof. L. Grootaers, Louvain ; Prof. P. Menzerath, 
Bonn ; Prof. M. Motfeasel, Iowa City ; Mr. Marshall 
Montgomery, Oxford ; Prof. I. Popovioi, Cluij ; Prof. 
A. Rosetti, Bucharest; Prof. L. Sderba, Leningrad ; 
Prof. E. W. Selmer, Oslo ; Prof. T. Navarro Tom4s, 
Madrid. The mombership fee is fis. (8£ Austrian 
SohilUnge). Applications for membership ore received 
by the president or any regional representative* 

A papeb on “ Field Archaeology as a Profession,” 
by Sir Frederic Kenyon, in the November issue of 
the Nineteenth Century and After, is in effect a timely 
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survey of present conditions in archaeological research 
which incidentally raises a number of questions of 
wider bearing than its title suggests. To a certain 
type of man, or woman, as Sir Frederic points out, 
the life of a field archaeologist has many attractions 
to.offer; but it cannot be said that the supply of 
really suitable candidates ie adequate. Still more 
is this true in anthropology, where the need of field 
work is as groat, if not greater, but the opportunities 
are more limited than they are in archaeology. The 
number of students in our universities who take up 
social anthropology, apart from government officials, 
either prospective, on leave, or specially seconded, 
and missionaries, is disappointingly small. Academic 
authorities, when confronted with the dearth of 
suitable men in both branches of investigation, are, 
however, not without justification for their reply that, 
given the posts suitable, men will be found and trained 
to fill them. So far as archroology is concerned, Sir 
Frederic Kenyon is able to point to the fields of 
investigation which have been opened up or extended 
since the War, some partly or entirely under our own 
jurisdiction, such as Iraq, Palestine, Cyprus, Honduras, 
India, and so on ; others which are available through 
co-operation with other countries, such as Greece. 
Sir Frederic points out that the great excavators 
who have made modem arch Biological history, have 
attained the rank of veterans and a younger genera¬ 
tion must take their place. Even so, in present con¬ 
ditions, the number which can be absorbed is limited, 
not because the field is restricted, but because the 
funds required to carry out the work on a scale 
which would make archfflology really a profession 
which would attract are not forthcoming. The same 
argument applies even more strongly to social anthro¬ 
pology and ethnology. In all branches of the study 
of man a fund which will provide an assured basis 
for the systematic prosecution of research in the field 
is the first and most urgent requisite. 

At a joint meeting of the Scottish sections of the 
Society of Chemioal Industry, Institute of Chemistry, 
and Society of Dyers and Colourists, held in Glasgow 
on Oct. 19, Dr. H. H. Hodgson, head of the Chemical 
Department, Technical College, Huddersfield, surveyed 
recent utterances at public conferences during 1028 
from the points of view of the chemist and teaoher. 

‘Science and Craftsmanship,” by Sir William Bragg, 
received primary attention. In consequence of the 
revolution in industry now in progress and the ever- 
increasing dependence of industry on process and 
ever-diminishing relianoe on manual skill, the im¬ 
portance of humanistic non-vocational studies in our 
national scheme of education was stressed, since in 
a democratic age when great issues are decided by a 
majority vote the necessity for all sections of the 
population to meet on common ground somewhere 
becomes self-evident. The work of research associa¬ 
tions justifies Sir William Bragg’s opinion that 
44 much of our hope for the future is built upon their 
work.” The position of the chemist in industry was 
considered and a rapid survey made of large-scale, 
operations which have little or no laboratory equiva¬ 
lent; above all, the importance of a knowledge of 
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costing was emphasised. Lord Melohett’s valuable 
presidential address to the Association of Technical 
Associations was recommended for reading as a great 
stimulant for the science teacher ; it is difficult to 
overrate the national importance of contentment in 
employment brought about by a proper realisation of 
the underlying interest in all scientific operations. 
Teachers of experimental science, however, should 
have research experience, only such men being oapable 
of inspiring pupils both by precept and example. 

The Institute of Physics has arranged a scheme 
by which any corporate member who wishes to borrow 
an instrument for research or demonstration purposes 
may do so from one of the 37 firms of instrument 
makers who are participating in the scheme. The 
charge will be £1, Is., plus 10 per cent of the price of 
the instrument for the first fortnight, and 5 per cent 
for each subsequent week. If the loan is continued 
for 20 weeks, the instrument becomes the borrower’s 
own. The borrower pays carriage both ways, and 
is responsible for any damage to the instrument in 
transit or in use, fair wear and tear excepted. Appli¬ 
cations for loons should be made to the Institute. 
The Institute hews also announced a further privilege 
of membership by which, commencing in January 
1029, fellows will receive the Journal of Scientific 
Instruments free of charge, and associates reoeive it 
at a small charge. The Journal is produced by the 
Institute with the co-operation of the National 
Physical Laboratory. It was established in 1923, 
and is now in its fifth volume. The consistently high 
standard of contributions whioh has been maintained 
is reflected in the increasing circulation and improved 
position which has enabled this scheme of distribution 
to be undertaken. 

A movement is on foot for the creation of a Twicken¬ 
ham Museum, to be housed in York House, and to be 
under the aegis of the local town council. As reported 
in the Thames Valley Times of Oct. 17, a public meeting 
agreed with enthusiasm to the formation of a museum, 
and a committee, of which the Mayor-elect, Councillor 
C. Carus Wilson, was appointed chairman, was elected. 
The 8]>eeche8 made at the meeting suggest that 
somewhat vague ideas of the functions of a local 
museum were entertained by some of the audience, 
and the statement that amongst the gifts accepted 
were “ spear-heads many feet long ” suggests that this 
museum at its outset may be in danger of encouraging 
the collection of the world-wide odds-and-ends which 
have proved the bane of so many local museums. The 
formation of a local committee, however, should now 
enable a definite policy of development to bo formu¬ 
lated, and no better guide to such a policy could be 
found than Sir Henry Miers’ report to the Carnegie 
United Kingdom Trustees. 

The University of Liverpool continues to be a grow¬ 
ing and active centre of tidal research and computation 
through the work of Dre. Proudman and Doodaon, 
Director and Secretary of the,.Tidal Institute (Uni¬ 
versity of Liverpool. Tidal Institute, Ninth Annual 
Report, 1928). Besides the publication of theoretical 
researches, analyses of tidal observations for seven 
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ports have been macks for the Admiralty, Australia, 
and the Crown Agents for the Colonies ; predictions 
have been prepared for fifty-one ports. A special 
feature of the year’s work was the investigation of the 
circumstances that resulted in the disastrous Thames 
floods of Jan. 6-7, 1928. Dr. Doodson made a de¬ 
tailed st udy of the variations of sea-level all round the 
North Sea for intervals including four great storms, 
and it is stated that some remarkable sequences were 
revealed. He has also further developed the methods 
of analysing tidal observations, and a short account 
of some of his methods is included in the “ Instructions 
for Analysing Tidal Observations,” published as a 
small pamphlet by the Hydrographic Department of 
the Admiralty (price 9 d. net). 

M. Henri Bergson, the distinguished French 
philosopher whose name is associated with the theory 
of creative evolution, has been awarded the Nobel 
prize for literature for 1927. The Nobel prizes for 
chemistry for 1927 and 1928 have been awarded to 
Prof. H. Wieland of Munich, for his work on gall 
acids, and to Prof. A. Windaus of Gottingen, for his 
work on the stearinee and their relation to vitamins, 
respectively. 

Dr. H. Deslandkes, director of the Paris Observa¬ 
tories at Meudon, has been elected an honorary 
member of the American Astronomical Society. Only 
one such election annually is permitted by the con¬ 
stitution of the Society, and there are only seven other 
living honorary members. 

The following have been elected officers for the 
session 1928-29 of the Philosophical Society of the 
University of Durham : President, Sir Charles A. 
Parsons; Vice-Presidents , Dr. G. R. Clerno, Mr. 
Wilfred Hall, Mr. H. J. Hutchens, Dr. J. Irvine Masson, 
Sir Theodore Morison, Dr. John Morrow; Hon . 
General Secretary, Dr. D. A. Allan ; Hon. Treasurer, 
Mr. J. W. Bullerwell. 

The annual general meeting of the Mineralogical 
tSociety was held on Nov. 0, and the following officers 
were elected : President , Dr. G, T. Prior ; Vice- 
Presidents , Sir J. S. Flett and Dr. J. W. Evans ; 
Treasurer, Mr. F, N, Ashcroft; General Secretary, Mr. 
W. Campbell Smith (Natural History Museum, South 
Kensington, S.W.7) ; Foreign Secretary, Dr. J. W. 
Evans ; Editor, Dr. L. J. Spencer. 

At the annual general meeting of the Cambridge 
Philosophical Society, held on Oct. 29, the following 
wore elected officers of the Society for the ensuing 
session: President, Mr. G. U. Yule; Vice-Presidents, 
Prof. G. I. Taylor, Dr. H. Lamb, Prof, S. J. Hickson; 
Treasurer , Mr. F. A. Potts ; Secretaries, Mr. F. p! 
White, Mr. F. T. Brooks, Dr. D. R. Hartree ; New 
Members of the Council , Prof. A. Hutchinson, Mr. 
R. H. Fowler, Mr. J. T. Saunders, Mr. S. W. P. Steen. 

The following officers and new mombers of council 
of the London Mathematical Society wore elected at 
the annual gonoral meeting hold on Nov. 8: President, 
Prof. E. T. Whittaker ; Vice-Presidents , Mr. K. H. 
Fowler, Prof. E. H. Neville, Mr. E. C. Titchmarsh * 
Treasurer, Dr. A. E. Western ; Librarian, Prof, h! 
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Hilton ; Secretaries, Prof. G. N. Watson, Mr. F. P. 
White ; New Members of Council, Prof. O. Veblen, 
Mr. T. L. Wren. 

“ The Culture Value of Natural History ” is the 
title of the fourth annual Norman Lockyer Lecture, 
to be given under the auspices of the British Science 
Guild by Prof. J. Arthur Thomson, Regius professor 
of natural history in the University of Aberdeen, on 
Wednesday, Nov. 28, at 4.30 p.m. in the Goldsmiths' 
Hall, Foster Lane, E.C.2 (by permission of the Gold¬ 
smiths’ Company). A few tickets for the lecture are 
still available and are obtainable on application to 
the Secretary, British Science Guild, 0 Jolm Street, 
Adelphi, London, W.C.2. 

By the exploitation of her own resources and the 
skilful adaptation of Western ideas, Japan has, during 
the past half-century, left medievalism behind and 
become a world power of first-class importance. The 
extent of her development of research in the physical 
sciences alone was indicated in an article which 
appeared in our issue of Mar. 12, 1927, p. 407. The 
recent enthronement at Kyoto of the young Emperor 
of Japan has therefore been made the occasion for 
many tributes and congratulations, both official and 
unofficial, with which we are sure that scientific 
workers in particular will wish to be associated. In 
this connexion Sir Robert Hadfield, who is himself 
a member of the Japanese Order of the Sacred 
Treasure, has contributed an appreciative message 
to the Japan Advertiser, in which he refers to his own 
visit to Japan and to his meetings with Japanese 
leaders, including the present Emperor before his 
accession to the throne, when on visits to Great 
Britain. 

A monthly magazine for young people, entitled 
Friendship (price 6 d .), is published at Ramhurst Manor, 
Tonbridge. It aims at fostering friendship between 
the youth of all nations by means of actual travel and 
a better understanding of the characteristics of various 
peoples. Each number is devoted to one or more 
countries in pictures and articles descriptive of national 
life, traditions, customs, and scenery. The October 
number treats of Norway, Sweden, and Denmark. 
The articles are short and' interesting, and well 
illustrated by wood blooks. There is also a large 
pictorial map of Scandinavia. This kind of map is 
entertaining and likely to interest children, even if it 
lacks something in accuracy. There are other 
features of interest in the magazine, and the whole 
has a strong savour of the sea. 

The September issue (No, 15) of Watson's Microscope 
Record contains matter that will be of interest to most 
microscopiste. Beginners will find help in Mr. Merlin’s 
article, which deals with the choice of instrument and 
the importance of tube-length, or if they are taking 
up photomicrography, in the instructions given for 
developing the negative. The Rev. Dingley Fuge 
discusses the structure of a common diatom, Mr t Brown 
tells us how properly to display the blow-fly’s tongue, 
and Mr. Gray gives some useful hints on mounting- 
media and on mounting insect parts* In li ghts* yein 
is “ A Message from Mars a fable, and Mr* Oford’s 
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reminiscences of fifty years ago, including his first 
attendance at the Quekett Club with Huxley as 
president. * Notes and Queries ’ and descriptions 
-of apparatus and instruments complete an interesting 
number, which may be obtained from Messrs. Watson 
And Sons, 313 High Holborn, London, W.C.l. 

Messrs, Bows and Bowes, Cambridge, have just 
-circulated a useful catalogue (No. 444) of second¬ 
hand works—1000 in number—ranging over the 
following brandies of science : Scientific biography 
And travel; agriculture, with gardening and forestry ; 
Anthropology and ethnology ; chemistry and pilysics ; 
geology and mineralogy ; biology (general), including 
microscopy ; botany ; zoology (general) ; marine 
And fresh water zoology ; entomology ; ornithology, 
And miscellaneous science. The catalogue can be had 
upon application. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned ;—An ex¬ 
perimental biologist at the Middlesex Hospital 
Medical Sdiool, for radiological research bearing on 
the therapy of malignant disease—The Dean of the 
Medical School, Middlesex Hospital, W.l (Nov. 20). 
A lecturer in civil engineering at Armstrong College, 
Newcastle - upon - Tyne — The Registrar, Armstrong 
College, Newcastle : upon - Tyne (Nov. 27). A pro¬ 
fessor of dental surgery and pathology and super¬ 
intendent of studies in the Dental School, Cairo 
—the Dean of the Faculty of Medicine, Egyptian 


University, Cairo (Nov. 28). A special librarian for 
the Institute of Metals—The Secretary, Institute of 
Metals, 13 Members 1 Mansions, Victoria Street, S.W.l 
(Nov. 29). A professor of materia medica and 
therapeutics at the Royal Veterinary College—The 
Secretary, Royal Veterinary College, Carndar Town, 
N. W. 1 (Nov. 30). A lecturer in biology and chemistry 
in the chemistry and dyeing department of the 
Leicester College of Technology — The Registrar, 
College of Technology, Leicester (Nov. 30). A lecturer 
in applied mathematics in the Faculty of Science of 
the Egyptian University, Cairo—The Dean of the 
Faculty of Science, Egyptian University, Cairo 
(Dec. 1). A lecturer in physiology in the Univer¬ 
sity of Birmingham—The Secretary, The University, 
Birmingham (Dec. 3). A physiological botanist for re¬ 
search work on cotton to be carried out at Coimbatore 
under the Development Department of the Govern¬ 
ment of Madras—-The Secretary to the High Com¬ 
missioner for India, General Department, 42 Gros- 
venor Gardens, S.W.l (Doc. 14). A secretary of the 
Education Committee of the League of Nations Union 
—Tho Secretary, League of Nations Union, 15 Gros- 
venor Crescent, S.W. 1. An assistant to the surveyor of 
the School of Agriculture Estate Management Branch, 
University of Gam bridge—The Estate Management 
Branch, School of Agriculture, Cambridge. A lecturer 
in agricultural biology at the Seale Hayne Agricultural 
College — The Principal, Seale Hayne Agricultural 
College, Seale Hayne, Newton Abbot. 


Our Astronomical Column. 


A Recent Sunspot.— A large group, typioally 
4 bipolar*'" in appearance, has recently been under 
observation. The group was conspicuous on account 
of the size and regularity of the leader spot, which 
exceeded 700 millionths of the sun’s hemisphere. 
There was a cluster of spots forming the other 
extremity of the group 15 d of longitude behind the 
big spot. On Nov. 4, when the group was noar the 
east limb, Mr. Newbegin noticed a bright reversal of 
the C-line of hydrogen in the preceding part of the 
umbra of the leader spot, and he also deteoted dark 
filaments between it and the cluster of spots in the 
rear. These latter spots seemed to be associated with 
a metallic prominence seen at tho east limb on Nov. 3. 
No associated magnetic disturbance was recorded 
about the time of central meridian passage of tho 

B on Nov. 9, further particulars of which are as 
a : 

No, Data on lilac. ^cntml^MerfdlftP latitude. Area. 

10 Nov. 2-15 Nov. 9-4 16° S. 1/1100 

of homlaphere. 

The Eclipse oir May 9, 1929.— Astr. Nach. t No. 
5539, contains an article by Mr. F. J. M. Stratton on 
this eclipse* which is the third in the present century 
in which Sumatra enjoys totality; the others were 
in 1901 and 1920. On this occasion Siam and the 
Philippine Islands are also available as stations. The 
Greenwich and Cambridge party will occupy Alor Sta 
in Kedah, and Pattani in Siam. The investigation 
of the Einstein displacement of stars near the sun 
will be made at both stations ; the Greenwich astro - 
graphic equatorial will be mounted at Pattani and 
a mlostat at Alor Sta. The spectrum of the chromo¬ 
sphere and corona will be studied, also polarisation 
and rotation of the corona. 
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There will be numerous other parties. German 
expeditions will be sent from Potsdam, Kiel, Hamburg, 
and Gottingen. Italian and French expeditions, and 
two or three American ones, will also be observing 
tho eclipse. Tho line of stations to be occupied is so 
long that there is very good prospect that at least 
some of tho parties will have favourable weather 
conditions. 

The Indebtedness of Greek Astronomy to 
Babylon. —The Observatory for October publishes a 
lecture on this subject, delivered last February by Dr. 
J. K. Fotheringharo. It has been made clear in the 
present century that much of the knowledge of the 
motion of the sun and moon that had been supposed 
to have been deduced by the Greeks from their own 
observations was derived from Babylonian astro¬ 
nomers, in particular Naburiannu and Kklinnu. To 
them was due the determination of the length of tho 
synodic month whioh Ptolemy attributed to Hip¬ 
parchus. One important discovery Btill seems to bo 
Hipparchus’s own, that is, the precession of the 
equinoxes. The Babylonians seem to have notioed 
some anomalies in longitude, but not to have traced 
them to a motion of the equinox. Dr. Fotheringham 
is able to fix the year 383 b.o. as that of the adoption 
of some of Kidinnu’s values, and the beginning of 
the use of the 19-year lunar cycle. Naburiannu’s 
date is about 500 b.o. The extraordinary fact is 
brought out that Kidinnu’s value for the motion of 
the sun from the node was nearer the truth than that 
used by Oppolzer in his Canon of Eclipses more than 
two thousand years later. Kidihnu's value was based 
on the Babylonian observations of eclipses for the 
preceding 360 years. His good result is a testimony 
to the quality of these observations. 
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Research Items. 


American Indian Music,— Miss Frances Denstaore, 
the well-known student of the music of the American 
Indian, and author of a number of monographs on the 
music of specifio tribes, has published in the Journal of 
the Washington Academy of Sciences , Vol. 18, No. 14, a 
study of the general characteristics of Indian music 
based upon more than 1700 songs which she has col¬ 
lected since she began work in 1893. With the Ameri¬ 
can Indian, music is not an art in our sense of the term, 
but primarily a means by which he believes that he can 
put himself in communication with the mysterious 
forces of the earth, sea, and air, to which he looks with 
awe and reverence in his daily life. It was therefore 
used primarily in the working of magio and the treat¬ 
ment of the sick. Nor was it based originally on the 
tones produced by an instrument. Only the correct 
version of a song is recognised by the Indian. It must- 
be repeated absolutely accurately. A repetition has 
been found not to vary in tempo, pitch, and note 
values after an interval of two years. The analysed 
songs do not suggest a resemblance to the songs of 
Asiatic or European countries, though the Indians 
themsolves recognise two classes of songs. The second 
class shows what appears to be Spanish, Roman Catho¬ 
lic, or Russian Church influence. Collective analysis 
shows a perception of simple ratios of vibration, but 
these tones are frequently used in what may be termed 
an interval-formation of melody, which does not sug¬ 
gest a keynote, and has no counterpart in our musical 
usage, 

Fire-Making. —Mr. Walter Hough has written a 
description, very fully illustrated, of the fire-making 
apparatus in the United States National Museum, 
which is published in Vol. 73, Art. 14 of the Proceed¬ 
ings . These appliances, that is, those of primitive type 
and leaving aside lens, mirror, matches, and other 
modem methods, fail into five main categories, each 
with well-marked distribution. The first is on wood by 
reciprocating motion. Of these, the two-part method, 
in which fire is produced by friction of two pieces of 
wood of varying form, has the widest distribution, 
being found among the Indians of North, Central, and 
South America, Australians, Japanese, Africans, etc. 
The four-part apparatus, mouth drill and two-hand 
drill, is found among the Eskimo, some Indians, in 
Siberia, among Hindus, and among the Dyaks. The 
compound weighted drill occurs among the Chuchis 
and the Iroquois. The sawing motion, the second main 
division, in which knife and thong are used, occurs 
among the Malays and Burmese. The third division, 
still on wood, is that of the ploughing or planing mo¬ 
tion, which is found among the Polynesians and some 
of the Australian tribes. The fourth method, of per¬ 
cussion, is used with minerals, and is that to which the. 
flint and steel belong. Pyrites, or stones containing iron, 
and flint, are in use among the Eskimo and Indians 
of the north of North America of the Algonkian and 
Athapascan stocks, while flint or other hard substance 
is used to strike sparks from the bamboo by the Malay. 
Pictorial data in the manuscripts show that the ancient 
Mexicans used the simple fire drill, and its use is still 
continued among the uncivilised tribes of the moun¬ 
tains in Mexico. The simplest and rudest fire-making 
appliance in the collection is that which comes from 
Costa Rica, the hearth being a rude billet or charred 
block of wood and the drill a branch rudely trimmed 
with a knife. It is said that the Apache is the most 
skilled fire-maker in the world. Many tribes can pro¬ 
duce fire in less than a minute. The Apache can make 
it with a fire-stick in less than eight seconds. 
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Human Teeth as Race Indicators.— The arrange¬ 
ment of the cusps accompanied by a definite system of 
groo ves in the lower molar teeth of man appear to have 
distinct evolutionary significance. The fundamental 
ttem is markedly primitive and haq been termed by 
. K. Gregory the ** Dryopitheous pattern,*’ It is 
now shown by Milo Hellmann (Proc. Amer. Philos . Soc 
vol. 67, No. 2) that in man the pattern is undergoing a 
gradual and progressive change, which can be recog-, 
nised by certain well-defined stages, marked by modi¬ 
fication in the furrows or by a reduction in the number 
of the main cusps, or by both. The most advanced 
stage in this senes consists of four cusps and a cruci¬ 
form groove in place of the five cusps and Y-shaped 
groove of the most primitive pattern. This highest 
stage of reduction is characteristic of modem white 
races, and it would appear that American children are 
more advanced than ancient and modem Europeans. 
The most primitive stage is retained by the natives of 
West Africa, and intermediate forms are possessed by 
the Mongols. The paper is in the nature of a general 
survey, and more detailed accounts are promised on 
the completion of further investigations. 

Sympathetic? Nervous System op Lkfidosiren.— 
Miss P. M. Jenkin ( Proc. R. Soc. Edin. t vol. 48, pt. I, 
No. 7 ; 1928) has made an investigation of the sympa¬ 
thetic nervous system in Lepidosiren , hitherto un¬ 
described, and finds it to consist of a single delicate 
main cord of nervous tissue running each side of the 
dorsal aorta, and containing ganglion cells, either 
singly or in groups, but in no case forming visible 
swellings of the cord. At the anterior end the cords 
join a branch of the first spinal nerve, but do not 
reach the vagus ganglion. Rami comm unican tes are 
present in the trunk region, one from each spinal 
nerve, but are absent from the caudal region. Medul- 
lated nerve fibres are absent, and there is no collateral 
system. Comparing the sympathetic system in 
Lepidosiren with that of other lower vertebrates, the 
author concludes that it most nearly resembles the 
Salamandrine type, and is, in fact, intermediate be¬ 
tween that type and the Iohthyodian type as described 
by Anderson. It is simpler than the latter type in 
lacking both cranial and collateral portions and a 
prevertebral plexus. The sympathetic system of 
Lepidosiren is extremely delicate, and associated, as 
is usual in such cases, with a strongly developed 
vagus. 

The Contractile Vacuole. —The attention of 
physiologists and biologists is directed to the current 
issue of Biological Reviews (vol. 3, No. 4, Oct. 1928), 
which contains admirable summaries of the present 
state of knowledge on tissue culture from the point of 
view of general physiology, by Mr. E. N, Wiluner, on 
amerobic life in animals, by Dr. W. K. Slater, and on 
the contractile vacuole—its structure, behaviour, and 
function—by Prof. Francis E. Lloyd. It is impossible 
to summarise these reviews, but a few points from the 
last may be noted here. Prof. Lloyd remarks that in 
all known cases the contractile vacuole is correlated 
with either the absence or non-rigidity of the cell wall 
or with displacement of the protoplast therefrom. He 
has recently been examining marine protozoa and has 
found a number of species in which the contractile 
vacuole occurs, though it is usually stated that the 
contractile vacuole Is generally absent in marine 
protozoa. During the very early phase of systole of 
the contractile vacuole of Paramecium there is a re¬ 
flux of fluid from the Vacuole into the radial canals, 
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and systole of the canals is synchronous with the early 
period of diastole of the contractile vacuole. Prof. 
Lloyd has carefully studied the contractile vaeuolo in 
the gametes of Spirogyra, and is convinced that 
vacuoles may be repeatedly formed in the same posi¬ 
tion exactly and burst repeatedly in the same point on 
the surface. The function of the contractile vacuoles 
of Spirogyra is unequivocally to rid the gametes of 
water, leading to their condensation to the volume of 
the definitive zygote. While it would be tempting to 
generalise that the function of the contractile vacuoles 
is to get rid of water in those forms which have not the 
support of a membrane of sufficient rigidity to resist 
the osmotic pressure of the protoplast, the author 
thinks this might be going too far. 

Exploratory Voyages foe Hake. —The Fleet- 
wood exploratory voyages for hake (0. F. Hickling, 
Jour, du Consetl Perm. Ini. pour VExploration de la 
Mer f vol. 3, No. 1, April 1928) were made in an en¬ 
deavour to extend the commercial trawling grounds, 
particularly into deeper water. The Faroe-Shot land 
channel proved exceedingly poor in all kinds of fish, 
but farther south, on the western slojw? of the Wyville 
Thomson Ridge, good catches were obtained. Mr. 
Hickling made observations on the numbers of hake 
caught {>er hour, and showed that the optimum depth 
in the areas investigated was between 200 and 300 
fathoms ; down to 380 fathoms a fair quantity was 
obtained; after which the fish disappeared. Data arc 
also given of the temperatures in which the hauls were 
taken, but it is not clear whether the optimum tem¬ 
perature, which waH different in different regions, is 
merely a reflection of the optimum depth or not. 
Attention is directed to the importance of the blue 
whiting (Gadua Poutassou) as hake food on the north¬ 
western fishing grounds in 1927 ; possibly the high 
catches on the Wyville Thomson Ridge were due to 
a transitory abundance of this fish. 

Researches on the Hoi.othuktan Cai'mea ,—In 
his paper “ On the Changes occurring with Advancing 
Age in the Calcareous Deposits of Caudina chi lewis 
(J. Muller) ” (Science Reports, T&hoku Imperial Uni¬ 
versity, Fourth Series (Biology), Sendai, Japan, vol. 3, 
No. 3, fasc. 2, May 1928) Mr. Sanji H6za shows that 
there is a gradual change in the spicules with the 
growth of the body. Ho divides the individuals into 
four stages, each stage showing an advance in the 
organisation of the calcareous deposits. Thus Stage 1 
consists of very young animals having these deposits 
only in the integument, anal projections, calcareous 
ring and madreporic body, Stage 2 having them also 
in the membrane investing the inner base of the 
tentacle crown, Stage 3 in addition having them in the 
radial longitudinal muscles of the body wall and in the 
stone canal, whilst Stage 4 has them also in the circular 
muscles of the body wall. The size of the calcareous 
ring is important in determination of age, as it is 
apparently strictly proportional to the growth of the 
animal. Corresponding with these stages there may 
be changes in form, size, and quantity of the spicules. 
The main spicules are rings enclosing a cross on the 
outer surface and a square on the inner, the number 
increasing with age and each spicule becoming more 
irregular in shape. The calcareous ring also changes 
considerably in shape and size. Mr. Lieh Tao, in 
4 Preliminary Observations on the Chemical Effects 
upon the Lengthening of Caudina Muscle,” dealing 
with the same organism in continuation of his previ¬ 
ous work (Part 2, 1927, of this Report), studies the 
behaviour of the ventral longitudinal muscle in various 
solutions, these smooth muscles being apparently more 
sensitive to the effect of salts than are striated muscle 
*nd the smooth muscles of vertebrates. 
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A Disease of the Basket Willow. —-R. M. Nat- 
trass describes a disease of the basket willow in the 
Transactions of the British Myeological Society, vol. 13, 
parts 3 and 4. Oct. 1928. The causal organism is 
thought to be Physalospora Miyabeana Fukushi. The 
fungus produces a ‘ black canker * upon the rods, but 
has hitherto been regarded as a wound parasite only, 
but Nattrass shows that it may penetrate the cuticle 
of the young leaf or stem and thus produce considerable 
damage upon certain varieties of willow under cultiva¬ 
tion in the west of England. The primary attacks are 
confined to the young shoots, but when young rods, six 
or eight inches long, are attacked, the fungus may work 
down the entire length of the shoot and enter the 
parent stool. Spraying with Bordeaux mixture is 
suggested as a method of control, and field trials are 
in progress to test the suggestion. 

Methods of Transporting Trees and Shrubs.— 
Jas. A. Neilson, of the Department of Agriculture, Port 
Hope, Ontario, Canada, has a note in the Gardener'8 
Chronicle for Oct. 27, which suggests the trial of a new 
method where scions, after removal from the parent 
plant, have to be kept some time and possibly tran¬ 
shipped, before they can be grafted upon the stock. 
Such scions are very apt to dry out, and their mainten¬ 
ance in moist sawdust during long periods has many 
disadvantages. Neilson has tried instead the effect of 
coating the shoots with hot paraffin wax. Walnut 
scions thus treated wore transported from Canada to 
England ; whilst fruit and nut trees, after similar treat¬ 
ment, were sent from Poland to Canada and afterwards 
held in storage for some time before grafting. The 
results seem to have been very successful, arid Neilson 
also suggests this method for the stems and twigs of 
woody shrubs and trees that have to be held in storage 
for some time before planting. The wax is apparently 
applied with a brush whilst hot. The treatment is 
therefore a simple and inexpensive one, and commends 
itself as antiseptic in tendency. It should at least be 
worth a more extensive trial. 

Irrigation Surveys in India. —The practice of 
rectangulation in irrigation surveys is widely followed 
in the Punjab and elsewhere. The main rectangles are 
divided into small rectangles, and levels are shown at 
all the comers. On such a network superimposed on 
the topographical map it is possiblo to lay out with 
accuracy a system of watercourses and canals. An 
account of the methods of reotangulation and a dis¬ 
cussion of the value of the system is published by the 
Survey of India in Professional Paper No. 21 (Irriga¬ 
tion and Settlement Surveys, 1926, prico 2s. 6d.). The 
comers of main rectangles are usually fixed by travers¬ 
ing, since the closing of the traverse is an immediate 
check on the accuracy of the work. In vory open 
ground or low hills, triangulation is sometimes used. 
The rectangles are marked on the ground by comer 
stones. The main rectangles are made as long as 
possible and generally are about 3 miles by 2 milos. 
They must be capable of subdivision into rectangles of 
the dimensions requited by the Revenue Department 
which would appear to be 25 acres, with sides of 1100 
yd. and 990 yd. The paper includes several sheets of 
roctangulation survey. 

Tectonics of the Great Rift Valley.—As a 
result of travel in Uganda and Tanganyika and 
detailed geological work in Kenya, Dr. E. Parsons 
has reached some definite conclusions with regard 
to the origin of the Great Rift Valley, which, with 
the evidence on whioh they are based, are recorded 
ih the Trans . Geol. Soc . S. Africa , pp. 63-96 ; 1928. 
He shows that the earth movements that have 
affected the strata of the coastal region of Kenya 
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were a result of compressional stresses rather than ] 
tensional, that is to say, that they were due to crustal 
pressures such as in other regions have resulted in 
the formation of folded mountain structures. The 
latter, however, have been produced in heavily 
sedimented areas containing long stretches of relatively 
unconsolidated deposits. In Africa these were not 
present, but, on the contrary, the region consisted 
largely of crystalline and thoroughly consolidated 
rocks, which had long underlain a stable land area. 
Consequently, according to Dr, Parsons, instead of 
folding, the rocks fractured along reversed faults 
which, with the subsequent vul< rani city and denuda¬ 
tion, have given rise to the unique land-forms seen 
along the Rift Valleys. Several advantages are 
claimed for this view, but no explanation is afforded 
of the highly characteristic doublo-sidod eharaoter 
of most of the rifts ; nor is the hypothesis brought 
into harmony with the implications of isostasy. 

The Electric Micrometer.— The increasing use of 
very largo steam turbines has made it necessary to 
improve the methods of testing their 1 balance ’ in 
order to avoid the large unbalanced forces which are 
sometimes called into play when they are running. 
When there is a good balance, the radial motion of the 
rotating part of the steam turbine is only at the most 
a few thousandths of an inch. In order to test the 
running of the machines, the General Electric Com¬ 
pany of America makes an electric micrometer which 
has been successfully used to measure the vibrations 
of rotating shafts when the amplitude of the vibration 
is as small as the ten-thousandth of an inch. A de¬ 
scription of the instrument and of some of its applica¬ 
tions is given in the General Electric Review for 
October. A special oscillograph is used, the vibrations 
of which depend on the amplitude of an air-gap which 
varies with the vibrations that- have t.o bo measured. 
When obtaining a measure of the mechanical vibra¬ 
tions, the air-gap is calibrated to thousandths of an 
inch, and when recording transient pressures it reads 
in pounds per square inch. Variations of the pressure 
of the wator in a 24,000 kilowatt water turbine are 
shown. Thirty electrical periods correspond to one 
revolution of the turbine runner. By plotting curves 
from the oscillograms it was found that the pressure 
variations were greater when the load was 15,000 kilo¬ 
watts than at full load. When testing a steam turbine 
rotor it was noticed that the shaft amplitudes were 
appreciable for one and a half hours after the rotor 
had started. This is attributed to the unequal heat¬ 
ing of parts of the rotor during the early stage of the 
running. Throe consocutivo figures of revolution 
showing the displacements are given of a point on the 
axis of the turbine shaft when making 1800 revolutions 
per minute. The electric micrometer has also been 
applied usefully to get the indicator curves of high 
speed. 

Production of Carbon Dioxide by Fermenta¬ 
tion. —Although at the present time certain broweries 
collect carbon dioxide evolved during fermentation, 
there are cortain strong objections to what at first 
sight appears to be a profitable undertaking. In the 
first place, the gas differs from that produced by other 
methods, in that it contains as impurities traces of 
esters and of higher alcohols, a disadvantage which, 
however, loses much of its weight if the gas is to be 
used for carbonation purposes. A more serious objec¬ 
tion is the fact that the collection of all the carbon 
dioxide evolved in brewery fermentations would 
result in overproduction and so render the procedure 
unprofitable. F. Stockhausen and F. Windisch 
(WochetischriftfUr Branerei, 45 , 277 et seq.; 1928) have 
recently pointed out that the increasing technical uses 
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for the gas, notably in the frozen state as a substitute 
for ice, may provide the necessary demand. Further, 
they dispel tne most important objection of all, based 
probably on a misinterpretation of the experiments of 
Prandtl and of Foth about forty years ago, that the 
effect of the pressure necessarily produced 'when the 
gas is collected in closed vessels over the fermenting 
vats is harmful to the yeast. For pressures of from 
70 mm. of water to 1 atmosphere, they found that the 
rate of fermentation and the growth of the yeast are 
not arrested, but merely retarded, and that after about 
eight days the fermentation approaches normal con¬ 
ditions and finally yields a satisfactory beer. The 
yeast from the pressure fermentations was, moreover, 
healthier, had greater fermentative powers, and was 
loss subject to degeneration than that normally pro¬ 
duced. These latter results are striking from the 
purely biological point of view, and if they are con¬ 
firmed on the large scale they should be of great 
practical importance. 

Carbon Monoxide Combustion. —At the Royal 
Society meeting on Nov. 1, Prof. W. A. Bone and his 
associates communicated the results of researches on 
the combustion of carbon monoxide, oxygen, and air 
mixtures at high pressures. With D. T. A. Townsend 
and (jr. A. Scott it was shown that the addition 
of hydrogen markedly accelerates the combustion. 
Starting at 50 atmospheres pressure and room tempera¬ 
ture, the effect comes in abruptly when the proportion 
reaches 0*65 per cent. It is apparently a knock effect 
which may be eliminated by raising the bomb tem¬ 
perature to 100° C. When the proportion of hydrogen 
exceeds 1 per cent, this apparently catalytic effect of 
the hydrogen is replaced by the normal additive 
effect due to the admixture of a fast-burning hydrogen- 
oxygen mixture. A somewhat similar result follows 
the addition of steam up to l per cent, although the 
accelerative effect of hydrogen is the more marked. 
The slowing down of combustion when air i# employed 
is ascribed to the nitrogen, for it does not occur when 
argon is substituted. With D. M. Newitt and C. M. 
Smith it was shown that the explosion limits of carbon 
monoxide-air mixtures when, dry were narrowed 
by increasing the initial pressure from 32-2 to 04-4 
atmospheres. With moist mixtures, increasing the 
initial pressure displaces both the upper and lower 
limits downwards without altering the explosion 
range. 

Constitution of Coal. —Ono of the methods of 
studying the constitution of coal is to examine the 
results of treating the fuel by organic solvents which, 
especially at high pressures, extract some of the coal 
substance. The extract may be resolved into several 
oily and solid fractions, and considerable discussion 
lias ranged round the question as to whether one of 
these, and which, is responsible for the ooking pro¬ 
perties of a coal. It lias been questioned whether 
the extraction made at 285° C. is purely physical or 
brings about a decomposition of the coal. Prof* W. 
A. Bone, L. Horton, and L. J. Tei, according to a 

E presented before the Royal Society on Nov. 1, 
e that no such decomposition occurs, and in 
this agree with tho observations of other workers 
who find decomposition setting in Only above 300° 0. 
The extracted matter pre-exists as such in the coal. 
The authors found that the soft oily portion of the 
extract does contribute to the ooking, although this 
is chiefly bound up with a solid fraction of the 
extract. From an examination of coals of varying 
geological ago, it was concluded that the oily extracts 
are obtainable from the younger coals. The counter¬ 
part of the solid extract found in the less mature coals 
is of a phenolic character. 
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The Corrosion of Condenser Tubes. 


TpHE Seventh Report to the Corrosion Research 
^ Committee of tne Institute of Metals (,/. Inst, 
Metals, 32 , 81; 1924) rendered it increasingly clear 
that corrosion (and resistance to oorrosion) depends 
to a very great extent on the behaviour and properties 
of films, consisting ohiefly of corrosion products, 
which form more or less completely on the surfaoe of 
the metal. The Eighth Report, recently published, 
carries this aspect of corrosion considerably further 
so far as one type of wastage is conoemed, namely, 
the 1 impingement attack * produced by rapidly 
moving sea-water, particularly where free air is 
present, or where intermittent cavitation occurs. 

This form of corrosion is well known to engineers ; 
it results in a water-worn appearance of the tubes, and 
is due to the erosion of the protective film. Such 
films, even where they cannot be seen, may be in¬ 
ferred, for example, where a clean specimen of an 
alloy suffers attack while a specimen of the same 
material, previously immersed in slowly moving sea¬ 
water for a few days, is unaffected. t T p to the present 
the investigation of the properties of such films has 
}>een tedious and, to some extent, uncertain, 


arranged to open the anode circuit during the opera¬ 
tion of the change-over switch. 

In carrying out potential measurements during 
corrosion tests, the specimen used is a small disc, out 
from a condenser tube, with a wire soldered* to the 
back. The discs are cemented into ebonite holders 
with Chatterton’s compound, the wires from the 
discs being run inside separate rubber tubes to in¬ 
sulate them from the sea-water or other corroding 
medium. The potential is measured between the 
specimen and a calomel electrode placed in a separate 
vessel connected with the tank in which the corrosion 
is occurring by means of a syphon. As the measure¬ 
ments are only relative, there is no need to use a 
standardised calomel electrode, the one actually used 
being made up with sea-water instead of potassium 
chloride solution. This avoided the necessity of taking 
precautions to prevent the diffusion of tho sea-water 
into the electrotie vessel. 

In all the alloys tested, the calomel electrode has 
been the positive polo. The formation of a protective 
film makes the specimen more cathodic, with a 

m.« 


and the development in tho present report 
of a method of examination which is both 
rapid and direct represents an achievement 
of great value. 

The fact that a specimen of ifietal, when 
covered with a layer of corrosion products, 
has an electrical potential different from that 
of the same metal in a clean condition was 
already well known, but the difficulties 
involved in the measurement of this 
potential are by no means inconsiderable. 
In order to avoid inaccuracies due to polar¬ 
isation and variations in the electrical re¬ 
sistance of the film, some form of null 
method was required which would take only 
tha smallest possible current even when out 
of balance. It was therefore decided to use 
a three-electrode valve for the purpose, an 
idea which is, of course, quite well known, 
but has worked oxtremely well. An ordinary 
Marconi Osram D.E.R. valve is used with 
33 volts on the anode and a negative bias of 



600 w 

Fig. 1.—Circuit of valve ‘potentiometer' used for measuring chances In ‘film potential* 
during corrosion tests. By courtesy of the Institute of Metals. 


1*5 volts on the grid. A sensitive moving coil instru¬ 
ment is placed in the anode circuit to indicate changes 
of the anode current. A potential divider, in series with 
a resistance, is connected across the filament battery, 
and is arranged so that a potential of from 0 to 500 m.v. 
may be applied in opposition to the unknown potential 
when this is in series with the grid bias battery. The 
potential thus applied is shown by a second moving 
coil instrument. A change-over switch is placed in 
the grid circuit, as shown in Fig. 1. When the switch 
is in the right-hand position, the millivoltmeter and 
the portion of the potential divider in use are short - 
circuited, and the positive polo of the grid bios battery 
is connected direct to the negative lead to the fila¬ 
ment. Under these conditions the anode curront 
shown by the instrument in the anode circuit corre- 
spondA with the normal grid potential and is noted. 

By moving the change-over switch to the left-hand 
position the potential to be measured is connected in 
series with the grid bias battery, making the grid 
more negative and causing the anode current to fall. 
The unknown potential is then balanced out by 
adjusting the potential divider, and the point of 
balance is shown when the anode ourrent returns to 
the value previously noted. When this is the case 
the reading of the milli voltmeter gives the value of 
the unknown potential. A third set of contacts is 


diminishing potential difference between the specimen 
and the electrode. The breakdown of the film in a 
similar manner is shown by an increase of the differ¬ 
ence of potential. This difference has little direct 
practical significance of itself. What is of importance, 
howevor, is tho potential difference l>e tween the til re¬ 
covered metal and the same metal without a film. 
This may be described as tho ‘ film-potential ’ which, 
therefore, is simply the electrode potential of the 
clean metal minus that of the specimen covered with 
a film. Obviously the film-potential increases as 
film formation takes place and falls in tho event of a 
film breakdown (Fig. 2). For the purposes of tho 
present work it was taken that the clean metal was 
not very different from one freshly cleaned with sand 
paper or a stool brush. 

In order to test tho method, some experiments were 
carried out on a 70 : 30 brass tube containing 0*02 
per cent of arsenic and on a special brass tube con¬ 
taining 2 per cent of aluminium. The curves obtained 
showed important differences in the behaviour of the 
film on the two alloys, particularly when the film was 
scratched under conditions of violent air-bubble 
impingement. In the case of the ordinary brass this 
resulted in rapid attack, but in that of tho aluminium 
brass the injury heeded up and the potential reached 
the original figure in less than twenty-four hours. 
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Having thus developed a method capable of yield* l 
ing rapid and conclusive results, the work was con¬ 
tinued on more practical lines, the main results of 



Fig. a.—' Diagrammatic curve of 'film jioteutlul* plotted against time, 
showing the rclaUonHhij- between ’11111) potential * and electrode 
potential. Hy courtesy of the Institute of Metals. 


which may bo summarised. It is shown in the first 
place that, even where there is no intermittent cavita¬ 
tion, that is, the collapse of k vacuum bubbles, 1 im¬ 
pingement attack can still take place as a result of 


air-bubble impingement. The size of these air- 
bubbles plays an important part in oausing this type 
of corrosion, and, where the bubbles entangled in tne 
water are very small, they appear to be comparatively 
harmless even under conditions of strong impinge¬ 
ment. There are, therefore, two main Causes of 
impingement attack, intermittent cavitation and air* 
bubble impingement, but in both oases the effect is 
known to be dependent on the occurrence of swirling 
motions in the water. Rotatory motion of the water 
should therefore be prevented both in the inlet 
water-box and inlet piping, if necessary by positive 
arrangements to guide the water. Air bubbles in the 
water, except very small ones, should bo avoided, and 
the suggestion is made that a grid in front of the tube- 
late of the condenser may be so designed that any 
ubhies passing through it are broken up sufficiently 
finely as to be harmless when they enter the tubes. 

When the conditions cannot be moderated by 
mechanical means, the most hopeful solution of the 
problem would appear to be the use of tubes of a 
material specially resistant to this form of attack. 
Of such tubes already on the market those of 70 : 30 
cupro-nickel seem to bo quite satisfactory, but other 
materials, such as the aluminium-brass, to which 
attention lias already been directed, appear to Ik* at 
least as good. F. O. T. 


The Swedish State College of Forestry Centenary Celebrations, 1928 . 


Oct. 14-10 the State College of Forestry , situated 
in the vicinity of Stockholm, celebrated its 
centenary. This College, formerly known as the 
Forestry Institute, was founded on Oct. 15, 1828, by 
that far-seeing man, Israel Adolf av Strom, who even 
at that distant date endeavoured to arouse his country¬ 
men to a realisation of tire economic importance of 
the forests of the country. The change in materials 
used for construction, especially in si rips and buildings, 
witnessed the rise in demand for coniferous timbers, 
and during the second half of last century Sweden 
was mainly occupied in capturing and maintaining 
her hold on the European softwood timber markets. 
The ail vice of the few, who understood the danger 
which the more or less unrestricted lumbering in the 
forests which had been acquired by the great timber 
companies and in those numerous areas of varying 
size (designated farm-forests), owned by tenant 
farmers, went unheeded. The power of the lumber¬ 
ing interests predominated and the country un¬ 
doubtedly prospered thereby. Before the end of the 
century, however, the Government became alarmed 
at the position and appointed a committee to consider 
what legal restrictions could be placed on the un¬ 
checked exploitation combined with a want of eflcc- 
tive management in the greater bulk of the privately 
owned forests of the country. As a result of the com¬ 
mittee’s report a (tenoral Forest Law was enacted in 
1903 and brought into force in 1905, which made it 
imperative that all areas of forest foiled should be 
rex>laced by a new young tree crop within a reason¬ 
able period. At the same period a revival in the 
scientific aspects of forestry took place, and in order 
to endeavour to associate the scientific and commercial 
aspects of this question tho Swedish Forestry Associa¬ 
tion was founded in 1903. 

It is not the purpose of this notice to trace the great 
progress which the prosent century has witnessed in 
forestry matters in Sweden. The War acted as a set¬ 
back to some extent, in so far that fellings were greatly 
increased to take advantage of the fantastic prices 
prevailing in the European markets. But perhaps, as 
a natural outcome of the extraordinary fellings made 
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to take advantage of exceptional prices, the swing of 
the pendulum focused the attention of both the State 
authorities and those engaged in anil dependent upon 
the enormous export trade upon the question of their 
ability to maintain the position, one vital to tho 
country. To Great Britain the matter is of consider¬ 
able importance, since we depend at present for a 
considerable amount of our coniferous imports— 
timber in various semi-fashioned and fashioned forms, 
pit-wood and, to an increasing degroe, wood-pulp. 

This being the position, it is not surprising that in 
the forestry revival the State College of Forestry 
became an important centre, since the State forestry 
probationers are trained there, and many of the larger 
timber companion either select fully-trained young 
men from tlie College or nominate their own pro¬ 
bationers to proceed to the College. In some cases 
these men remain for a longer period as research 
students at the centre before joining their companies ; 
for many of the latter undertake forest research work 
of their own and have their own research laboratories. 
This has been necessitated since conditions vary in 
different parts, and it is well rocognised that it is im¬ 
possible to localise forestry research for the whole 
country at any one centre. The timber companies of 
Sweden own a considerable portion of the most valu¬ 
able forest land, the State forests occupying for the 
most part the less valuable soils in the north. The 
companies have a large capital invested in their under¬ 
takings and they have now realised to the full, a 
recognition which has only come slowly with the 
lumbering interests and is still absent in many parts 
of the world, that if this capital is to be safe in the 
future they must reafforest areas felled over so as to 
have a succession of crops to provide materials to 
keep their mills and other industries running. In 
other words, that primeval forests cannot last for ever. 
Sweden had arrived at that realisation by the begin¬ 
ning of the present century. 

The importance attached ta the centenary celebra¬ 
tions of the State College is therefore understand¬ 
able. The King of Sweden graced the proceedings on 
two occasions, whilst the Crown Prinoe was present 
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a fc most of the meetings, and presided at the State 
banquet, at which he gave an excellent r6sum6 of 
the present position of forestry in Sweden and the 
enormous importance of the forests to the country, 
half of the exports of which consisted of forest produce 
in one form or another. The Crown Prince showed that 
he had a first-hand knowledge of the question ; the 
best summary of his speech being the remark : “If 
you properly manage your forests they will be pre¬ 
served for all time.” 

The chairman of the College Board, as also of the 
Forestry Association, was that remarkable man 
Admiral Arvid Lindman, recently appointed Prime 
Minister of the oountry. The Admiral spoke several 
times and laid especial stress on the great importance 
of the work the State Forestry College was accom- I 


plishing, and that it now held an unquestioned position 
in the country; and nowhere loss unquestioned than 
amongst the great commercial industrial element 
dependent upon the forest for the raw product of 
their industries, as the indispensable centre at which 
forestry education in all its aspects was conducted, 
and that its functions were yearly becoming more 
valuable to the country. 

The celebrations were attended by important 
delegations from universities and forestry colleges 
from most of the European centres, namely, Germany, 
Great Britain (from the Universities of Oxford, Cam¬ 
bridge, and Edinburgh), France, Austria, Belgium, 
Czechoslovakia, Yugoslavia, Poland, Soviet Russia, 
Finland,Norway,Latvia, etc.,with two representatives 
I from universities of the United States. 


Radioactive Changes and Thermionics. 1 


J. BRADDICK and H. M. Cave.—T he rate 
• of emission of alpha particles from radium. 
A knowledge of the rate of disintegration of radium 
as measured by the number, Z f of a-particle dis¬ 
integrations taking place in unit mass of radium 
in unit time is of considerable importance in the 
interpretation of radioactive changes, and in par¬ 
ticular of the energy relations involved. Recently 
published values for this quantity Z range from 
3-40 x 10'° to 3*72 x 10 10 . The boat evolution of 
radium and its products as determined experiment¬ 
ally is in agreement with that calculated from 
the number and energy of the a-rays, recoil atoms, 

and 7 -rays if a value is assumed for Z of about 
3*7 x 10'°. 

The authors havo made a determination of the 
number Z by measuring the total charge carried by 
a known fraction of the a-rays from a source of radium 
active deposit, assuming that the normal a.particle 
carries twice the electronic charge, taken as 4*77 x 10“ 10 
e.s.u. The experiment was carried out in a highly 
evacuated chamber placed in a strong magnetic field 
which served practically to eliminate ray and 5-ray 
effects. The a-ray current was measured by the 
Townsend compensation method, and the activity of 
the source was determined continuously throughout 
an experiment by 7 -ray methods. Possible sources of 
error were investigated. 

The value obtained is 3*68 x 10 !0 and leads to a 
value for the heating effect in good agreement with 
that observed in recent experiments. It seems that 
there is no necessity to assume the existence of an 
unrecognised heat-producing mechanism in the dis¬ 
integration. 

P, White and G. Millington. —The velocity 
distribution of /^-particles after passing through thin 
foils. The source of particles was radium-IJ and 
-C on a narrow platinum wire, and their velocities 
were measured by the usual photographic method 
with semi-circular focusing. The source was covered 
by a thin screen of mica pierced with two or tliree 
small holes, the straggled and the unstraggled lines 
being obtained on the same plate. The relative 
number of particles falling on each part of the 
plates was determined from the density curves by 
using the known density-calibration curve for the 
plates. The frequency curves so obtained were cor¬ 
rected for the finite width of the unstraggled lines, 
and the abscissa? expressed as 5(/f>). The curves for 
Hp 1410 to 1938 for thicknesses of mica 2 to 6 mgm. 
per sq. cm. are expressed in terms of a fundamental 
straggling curve. It is found that many more particles 
lose large amounts of energy than theory predicts. 
The relation between the most probable loss of velocity 
and the thickness of foil shows a small systematic 

1 Abstract* of papers rend before the Royal Society on Nov. 1. 
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divergence from Bohr’s theory which is beyond the 
limits of experimental error, and the same is found 
for the relation between initial velocity and the moat 
probable loss of velocity. The assumptions under¬ 
lying Bohr’s theory are discussed in relation to those 
divergences and the possible advances to be made on 
the theoretical side. 

N. A. i>e Bruyne.—T he action of strong electric 
holds on the current from a thermionic cathodo. An 
account is given of an investigation into the rise of 
the saturation current from a thermionic cathode from 
a hot tungsten filament as the applied field is increased. 
Schottky’s relation holds good for fields up to one 
million volts per centimetre ; it is concluded that the 
electrons pulled out by fields of this magnitude have 
a Maxwellian velocity distribution. 

in the ease of one of the three filaments used there 
was an apparent departure from the Sohottky rela¬ 
tion ; the only reasonable explanation of the anomaly 
is that at high field strengths produced adventitiously 
by the presence of irregularities on the cathode surface 
the Schottky relation no longer holds good ; it is 
therefore concluded that the electrons pulled out by 
strong fields do not have a Maxwellian velocity dis¬ 
tribution. From tho results a value of the electronic 
charge is deduced. 

J. C. McLennan and G. Greenwood.— The de¬ 
composition of ammonia by high speed electrons. 
In those experiments, carried out with a Collidgo 
cathode ray tube, tho pressure range studied was 
0*5-4 0 mm. On bombarding ammonia at pressures 
within this range an equilibrium between hydrogen, 
nitrogen, find ammonia was established. By the use 
of rays of constant velocity the percentage decom¬ 
position decreased with increasing gas pressure. When 
the initial pressure of the gas was kept constant and 
the velocity of tho rays varied, tho percentage decom¬ 
position was found to be a linear function of the 
voltage applied to the cathode ray tube. No decom¬ 
position was found to occur below 82,000 volts, 
apparently because no rays with less speed penetrated 
the window. The presence of an excess of nitrogen 
increased the quantity of ammonia decomposed, while 
the presence of excess hydrogen lessened it. 

Analysis of the results obtained showed that each 
electron having a definite velocity depending on tho 
constant applied voltage was responsible for tho de¬ 
composition of a definite quantity of ammonia mole¬ 
cules regardless of the pressure of the gas. With 
electrons of different speeds the amount of ammonia 
decomposed per electron increased with the speed. 
When the ammonia contained nitrogen in excess, the 
primary decomposition of the ammonia was not 
affected by the presence of the nitrogen. With 
hydrogen in excess, however, the speed of the initial 
decomposition of the ammonia was decreased. 
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Proposed New Constitution for Belgian Telegraph and Telephone Administration. 


rjlHE Minister responsible for the Belgian telegraph 
and telephono services, which at the present 
time are conducted by a self-contained department 
of the Ministry of Railways, Marine, Posts, Telegraphs, 
Telephones, and Aeronautics, lias presented a report 
to his government indicating some of the difficulties 
which are experienced in providing adequately for the 
public needs in relation to those two services under 
the existing organisation of the department. Particu¬ 
larly, it 1ms been found that the provisions of a law 
of *1846 dealing with the State finances are not 
sufficiently elastic to permit of the existing telegraph 
and telephone systems being maintained and developed 
with the degree of efficiency necessary in an under¬ 
taking of a commercial and industrial character, and 
consequently a new constitution is required for the 
conduct of these services. At the same time it is 
considered essential that the public telegraph ant] 
telephone systems in Belgium should continue to 
remain under State control. 

The Belgian Government has been impressed with 
tiie arguments advancod in the report above men¬ 
tioned in favour of the proposed reorganisation, and 
recognises the need, not only from the point of view 
of the economic life of the country, but also from that 
connected with the restoration of the nation’s financial 
stability, for immediate action being taken to alter 
the present arrangements for carrying on these two 
important services. Accordingly a Bill, which the 
Government states is of on urgont nature, has been 
introduced by it in the Belgian Senate providing for 
the creation of n new “ Telegraph and Telephone 
Administration.” 

It is the intention of the Belgian Government that 


the proposed Telegraph and Telephone Administra¬ 
tion shall be endowed with the legal status of a 
corporation, which will have imposed upon it the duty 
of conducting the public telegraph and telephone 
services, including wireless, in the national interest, 
on lines similar to those in vogue in up-to-date indus¬ 
trial and commercial undertakings. The framers of the 
Bill have sought to remove, so far as it is possible to 
do so, the risk of a conflict between the State and the 
proposed Telegraph and Telephone Administration. 

The Bill provides that the management of the 
Telegraph and Telephone Administration shall be 
entrusted to a board or commission, of which the 
Minister in charge of the telegraph and telephone 
services, or his deputy, is to be the president. There 
are to be eighteen other members, and it is expressly 
laid dow n that three of them shall be selected by reason 
of their sj^ecial knowledge of the technical side of the 
problems connected with these services. Of the re¬ 
maining members, eleven are to be chosen from lists 
prepared by certain Chambers of Commerce and other 
important institutions, whilst one member is to be 
nominated by the Finance Minister, and three others, 
who must be on the staff of the Telegraph and Tele¬ 
phone Administration, are to be nominated by the 
preside‘lit of the commission. The existing telegraph 
and telephone networks will be transferred to the 
commission, which will make payments to the Belgian 
State Treasury in accordance with the provisions of 
the proposed law, which deals fully with the method 
in which the public telegraph and telephone under¬ 
takings are to be financed. The text of the Bill, in 
extetwo, has been published in the issue of L* Echo de la 
Bourse (of Brussels) for Oct. 22, 1928. 


The Faraday Society. 

Ckucbhation of thk Twenty-fifth Awnivehsahv. 


N event of considerable importance and interest 
in the world of science is the twenty-fifth anni¬ 
versary of the foundation of the Faraday Society. 
This was celebrated on Friday, Nov. 9, first by a 
luncheon which was attended by representatives of 
scientific institutions from the leading countries of 
the world, ami then by the delivery of the first. Spiers 
Memorial lecture by Sir Oliver Lodge at the Royal 
Institution. Prof, T. M. Lowry, president of the 
Faraday Society, presided at the luncheon, at which 
were representatives of the Union Internationale de 
Chirnio Pure ct Appliquee, the Bunsen Gesellschaft, 
the American Chemical Society, the National Research 
Council of Italy, the Institute of Physics, the Institu¬ 
tion of Electrical Engineers, the Physical Society, and 
others. 

During the course of the speeches at the luncheon, 
Prof. E. C. Biilrnan, representing the Union Inter¬ 
nationale de Chirnio Pure et Appliquee, presented to 
the Faraday Society two volumes containing corre¬ 
spondence between Oorsted and the technical socioties, 
and also betweon him and Faraday. One other item of 
interest during the luncheon proceedings was the great 
compliment paid to the late Mr. F. S. Spiers for his 
organisation of the general discussions of the Faraday 
Society—which it was suggested were rendered the 
more valuable by the co-operation of men of science 
in other countries—and the suggestion of the president 
that there might be organised international general 
discussions which would take place alternately in 
different countries, 

Sir Oliver Lodge took as his subject for the first 
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Spiers Memorial Lecture, “ Some Debatable Problems 
in Physics,” in which he first discussed the seat of the 
electromotive force in the voltaic pile. He related 
something of the discussions that have taken place 
upon this matter, and commented on the fact that they 
have continued throughout the nineteenth oentury 
and are continuing into the twentieth. At the same 
time, lie rather suggested that although there have been 
acute differences of opinion on the matter, the advo¬ 
cates of the different points of view are really much 
of the same opinion, and some of the difficulty has been 
introduced by different modes of expression. Indeed, 
taking Poynting’s diagram of energy paths, Sir Oliver 
suggested that this is a complete reconciliation of the 
views on both sides and justifies the rival views, It 
indicates, said Sir Oliver, that the rival views have a 
great deal in common, but that those who have been 
expressing them have not done so in the most con¬ 
venient way. It is legitimate but not convenient to 
define potential as that in the air near the metal; if 
we do that we get into trouble. 

In the latter part of the lecture Sir Oliver Lodge 
dealt with one or two matters indicating how small 
effects observed in the laboratory become very im¬ 
portant as time goes on. He commented on the fact 
that the contact of two metals, as in the voltaic pile, 
led to modern electrical generation, and how closely 
the small observation of Becquerel on spontaneous 
radioactivity is related to atomic disintegration. 
From this he passed on to the dissipation of energy, 
and asked the question whether, after all, matter 
does turn into radiation and that that is the end of it* 
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It is, he said, a debatable point; is it really an. 
irreversible process ? Is it not possibly and conceiv¬ 
ably a reversible process ? Are there any possible 
circumstances in which radiation can turn back again 
into matter ? Sir Oliver suggested that irreversibility 
is not proved, and that the material universe may be a 
cyclical process after all. Matter has been clashing 
together under gravitation, developing heat; that 
seems to be irreversible, but how does the energy 
got back ? Not as matter. If at the confines of the 
earth the heat so developed could be turned back 
again into matter, it could form a sort of continual 
pulsation and cyclical change without beginning and 
without end. 

Sir Robert Hadfield, who was in the chair ut the 
Royal Institution, and with his usual keenness for 
the affairs of the Faraday Society had prepared an 
interesting little brochure giving the history of its 
development and work, mentioned an important 
matter in connexion with the Royal Institution. 
There are plans in hand, he stud, for improving the 
building which it is very necessary should be carried 
out, and he expressed the hope that all the technical 
and scientific societies would give every assistance in 
the matter. Sir Robert referred in his pamphlet to 
important work which lias been accomplished by the 
Faraday Society during the twenty-five years of its 
existence, laying special stress on its contributions to 
the solution of the problem of the fixation of nitrogen. 
When the Nitrogen Products Committee was formed in 
1916, largely at the instance of the Faraday Society, 
the Society was directly represented, and no loss 
than seven other members were also members of the 
Society, while many of thoso concerned in the work of 
that Committee now occupy prominent positions. 


University and Educational Intelligence. 

Birmingham:. —The Huxloy Lecture for 1929 is to 
be delivered by Sir Humphry Rolleston on Feb. 12, 
the subjoot being 11 The Nature of Disease." 

The James Watt Fellowship for 1929 has been 
awarded to Mr. D. Watson. 

Cambridge. —Dr. T. D. Cockcroft, Clerk Maxwell 
student in the University, has been elected to a 
fellowship at St. John’s College. 

Hie Regent House has decided to accept the offer 
of the International Education Board of a gift of 
£700,000 towards the proposed new library and for 
the development of physical and biological studies. 
Details of the scheme were given in our issues of 
Oct. 6, p, 666, and Oct. 20, p. 632. 


Educational relations between the United States 
and Germany will be fostered by a tour to take place 
next summer under the joint auspices of the Inter¬ 
national Institute of Teachers College, Columbia Uni¬ 
versity, New York City, and the Central Institute for 
Education and Instruction, Berlin. Assembling at 
Hamburg or Bremen, the party are to visit, during the 
six woeta beginning June 17, schools of different types 
in various cities under the official direction of the 
German educational authorities, proceeding af terwards 
to a conference of the World Federation of Education 
Associations at Geneva, to be held during the last week 
in July. 

The Committee of the Leplay House Educational 
Tours Association announces that during the Christmas 
vacation a group for historical and social studies will 
be going to Lisbon, under the leadership of Mr, Barry 
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Parker, vice-president of the Town Planning Institute. 
Burgos, Madrid, and Toledo, and other places in Spain, 
are included in the itinerary. Further, Prof. P. 
Geddes has again invited friends of Leplay House to 
go to Montpellier. A few days will bo spent in 
visiting Avignon, Nimes, and other places of interest. 
Mr. G. Morris will lead the group. Particulars <$an be 
obtained from Miss Margaret Tatton, Leplay House, 
66 Belgravo Road, Westminster, S.W.l. 

Fbom the Universities Bureau of the British Empire 
we have received a copy of a useful prospectus for 
1928-29 of the professional schools, post-graduation 
courses, and specialist studies in the universities and 
university colleges of Great Britain and Ireland. This 
pamphlet gives, in forty pages, first, a summary of in¬ 
formation under thoso headings regarding each uni¬ 
versity (except Oxford anti Cambridge) and university 
college ; secondly, combined lists of their professional 
schools under the headings —theology, law, medicine, 
dental science, veterinary science, pharmacy, music, 
art, architecture, journalism, librarianship, commercial 
science, engineering, metallurgy, mining, agriculture, 
etc., and education; and, lastly, alphabetical lists of 
subjects of study to which special attention is devoted 
in the several institutions. By reference to these lists 
one can ascertain at a glance where special facilities aro 
to be found for the study of, for oxample, aviation 
and aero-engineering (Cambridge, London—Imperial 
College and East London Collego—Oxford, and Glas¬ 
gow), colloidal chemistry (Bristol, Leeds, and Man¬ 
chester), economic entomology (Liverpool, London, 
Manchester, and Edinburgh), photography (Manches¬ 
ter), and so on. This pamphlet will no doubt be 
distributed to universities in othor countries, where it 
should prove extremely useful to advanced students 
proposing to study abroad. 

This Board of Education has published another of 
its useful booklets, this time on tho supply of litera¬ 
ture— that, is, reading books and libraries — for 
public elementary schools (“ Books in Public Element¬ 
ary Schools/’ Bp. xxii-t-163. London: H.M.8.O. 
1#. 3d. net). It starts from a statement of the admitted 
inadequacy of the expenditure of the authorities under 
this heading. The Board’s Committee is able to make 
out an unanswerable claim. Tho expenditure on 
books only averages la. 7Jd. a head, taking elementary 
schools of all grades in England and Wales together. 
In the central schools alone, that is, tho schools for 
scholar from twelve to fifteen or sixteen years of age, 
it amounts to just, under five shillings. Even this is 
small enough, and for the other schools the amount 
is ludiorous. The report is emphatic that children in 
elementary schools need more books and books of 
better quality, though a steady improvement in the 
quality is noticed. Of the many detailed suggestions 
that are made it is only possible to mention one or 
two. There should be a collection of books of reference 
in every school, both for pupils and teachers, and 
children should be taught as part of their education 
how to make use of a book of reference. Arrangements 
are also suggested by which each pupil might acquire 
a small selection of books which especially interest 
him. The last recommendation is that special 
attention should be given in training colleges to 
guiding teachers in the right principles for the selection 
of books, for on them ultimately the choice of nearly 
all the books in an elementary school must rest. A 
regret seems justified that no one on the Committee 
was specially interested or qualified 1 on the subject 
of books on science, and hence this section, and that 
on science and inventioh in the section on history, 
are conspicuously weaker than the rest. 
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Calendar of Customs and Festivals. 

November. 

Heed-time in Ancient Egypt.—T he sowing of the 
coni in ancient Egypt, which took place in November, 
was observed by the farmer, according to Plutarch, 
as a period of mourning anti solemn observance. It 
was also at this time of the yoar that a feast of lights 
was hold at night, and the death of Osiris was dis¬ 
played as a mystery at the grave of the god at Sais. 
Frazer suggests that the k Feast of Lights ’ may have 
been an ‘ All Souls ’ festival. The people mourned 
anti beat their breasts in thoir sorrow for the death of 
the god, and an image of a cow made of gilt wood, with 
a golden sun between its horns, was carried out of 
its chamber. In riutarch’s day it was carried seven 
times around the temple. This was held to symbolise 
the search of Isis for the body of the god Osiris. 

Plutarch also records that during the four days 
from the thirteenth to the sixteenth of the month 
Athyr (November) the people mourned for Osiris, 
when the image of the cow was swathed in black. 
Osiris was said to have been killed on the seventeenth 
of the month. On the nineteenth day the priests, 
accompanied by the people, went down to the sea 
carrying a shrine containing a gold casket into which 
they poured fresh water, whereupon the spectators 
shouted that Osiris was found. After that, vegetable 
mould was made into the shape of a moon and robed 
and ornamented. This represented the dead god 
come to life. 

The ritual, as is apparent from the various accounts 
that have come down to us, varied from place to place. 
According to the account of the Donderah inscription, 
which describes the ceremonies of the Ptolemaic 
poriod, they lasted eighteen days, from the twelfth 
to the thirtieth day of the month Khoiak, and repre¬ 
sented the death, dismemberment, and resurrection 
of Osiris. The corcmony began with ploughing by 
two black oxen, and the sowing of barley, spelt, and 
flax, and included a voyage of Osiris, attended by 
thirty-four images of deities in thirty-four tiny boats 
of papyrus, illuminated by three hundred and sixty- 
five lights. On the thirtieth day the effigy of the god 
was laid to rest in a sopulchral chamber, the efligy of 
the previous yeur having already some days before 
been removed and placed on boughs of sycamore. In 
a chamber of the temple of Isis at Philse, the resurrec¬ 
tion of Osiris was symbolised in a representation of 
the body of the god from which sprang stalks of green 
corn (see Frazer’s “ Golden Bough/’ Abridged Edition, 
p. 371/o0.). 

November 23. 

St. Clement, a follower arid coadjutor of St. Paul, 
said to have been thrown into the sea with an anchor 
round his neck ; hence his omblem of an anchor. On 
the sea retiring miraculously for a distance of three 
miles, his body was found within a stone chest in a 
chapel, and in commemoration the miracle of the re¬ 
tirement of the sea was repeated annually for a period 
of seven days. St. Clement’s day in the popular 
calendar was regarded as the first day of winter. In 
medieval timos it was the custom for children to 
parade the streets on this day. In Worcastorshire 
boys went from house to house collecting pence and 
reciting verses in honour of both St. Clement and St. 
Catherine. Sometimes they were accompanied by 
men, who received gifts of cider and ale. This appears 
to be a relic of an older custom by which, on the night 
of St. Clement, house-to-house visits were paid for the 
purpose of drinking ale. In the Clog calendars the 
day was marked with a pot, as an indication of 
the character of the festival. 
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A similar prooession of children asking for doles of 
cakes, a custom known as ‘ souling/ takes place in 
connexion with Hallowmas (see Oct. 31 and Nov. 1 
and 2) and also in connexion with the feast of St. 
Katherine (Nov. 25). The customs still survive in 
Cheshire, Staffordshire, Shropshire, and , Warwick¬ 
shire. * Clementing * has been recorded in East Sussex, 
and in a proclamation of 1540 the custom of children 
making processions on St. Nicholas, St. Katherine, 
St. Clement, the Holy Innocents, and such like days, 
was forbidden. 

It has boon suggested that the economic aspect of 
the Celtic New Year on Nov. 1, when dues of agri¬ 
cultural produce were payable, has been transferred 
under Christian and ecclesiastical influence to the 
feasts of St. Clement and St. Katherine. Nov. 23, 
old St. Martinmas, w ? as recorded in 1812 aw still 
observed os one of the ancient quarterly periods of the 
year on which a few rents still became payable. In 
Walsall, in a code of 1440, St. Clement’s day was the 
date for the rendering of the Mayor’s accounts, the 
wardens of the guilds making up their accounts on 
St. Katherine's day. Down to a late date the day 
continued to bo known as St. Clement's accompt, and 
apples and nuts were thrown from the Guildhall 
windows to the crowd. It is therefore probable that 
the ale given to the men and the apples given to the 
children are a relic of the entertainment frequently 
recorded as given to those paying dues. 

St. Clement is the patron saint of blacksmiths, to 
whom he was known as ‘ Old Clem.’ At one time his 
feast was celebrated annually in the dockyard at 
Woolwich by the election of one of the apprentices to 
serve as Old Clem. Hiw face was masked, his head 
covered with an aubtirn wig, and he wore a long white 
beard. He sat in a large chair covered with bunting, 
with a wooden crown and anchor above it. A wooden 
anvil was before him, and in his hands he had wooden 
tongs and hammer. A mato with wooden sledge and 
others with banners and torches, battle-axes, etc., 
attended him. The party then formed a procession. 
Old Clem being shouldered, and paraded the town, 
visiting the residences of the officials of the dock¬ 
yard and asking alms, the proceeds being spent in 
a supper. 

Mock Mayors.— Mr. Frank H. Perrycoste of Pol- 
perro writes in reference to Mock Mayors in Cornwall 
(see Nature, Sept. 29, p. 497), that he has recently 
found a note that on June 8, 1797, Sir Harry Trelawny 
paid William May 2*. for attending at Pelynt to pre¬ 
vent the Mayor’s chairing. Mr. Perrycoste suggests 
that this was a payment to the parish constable or 
an official for his services in preventing any riot or 
undue disturbance at the annual election of a mock 
mayor at Pelynt, a small agricultural village near 
Polporro. 

Cornwall is not the only county in which the election 
of a mock mayor is recorded. At the beginning of the 
last century at Weston, a parish near Bath, such an 
election used to take place annually after a dinner, 
when the mayor entered the hall in full procession 
and, after the administration of the oath, an arfned 
champion threw down a glove in challenge. Docu¬ 
ments from the charter chest were recited, including 
the original charter, u granted by Julius Caesar/* A 
similar election took place in connexion with the 
‘ Renwick Mop ’ at Rand wick, Stroud, on the Monday 
after Low Sunday, i.e. the second Monday after 
Easter. This latter wcus a water ceremony, the mayor 
being carried in a chair to a pool near a church, when 
he was lowered until his feet touched the water, 
while he and the bystanders were drenched with 
water. 
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Societies and Academies. 

Loitdon. 

Royal Society, Nov, 8,—S, B. Scfaryrer and E, J. 
Candlin : Investigations on the cell-wail substances of 
plants, with special reference to lignification. Sub¬ 
stances accompanying cellulose in plant oell -walls may 
be divided into three classes : (i) lignins, (ii) hemi- 
celluloses, (iii) pectins. Products belonging to the two 
latter classes are formed by conjugation of sugar acids 
(glycuronic ami galacturonic acids) with sugars. These 
acids are designated ‘ uronio acids, 1 and hemieelluloses 
and pectins appear, therefore, to belong to a distinct 
chemical group, for which the name ‘ polyuronides ’ is 
suggested. Pectins undergo decarboxylation on treat¬ 
ment with weak alkaline solutions, even at room 
temperature, yielding among other products, hemi- 
celluloses, still containing uronio groups, but resisting 
decarboxylation on treatment with alkalis, ana 
resembling in all respects hemicell uloses isolated 
directly from timbers. The results indicate that 
decarboxylation takes place when plant tissues 
lignify. 

R. R. Gates and F. M. L. Sheffield : Chromosome 
linkage in certain CEnothera hybrids. An account is 
given of five generations of hybrids from (E . (biennis x 
rubriculyx) ammophila and (E. ammophila x (biennis 
x rubricalyx) and their oytological peculiarities. The 
chromosome linkages appear to be a means of explain¬ 
ing some of the genetic behaviour observed in those 
and similar hybrids. Reciprocal F t hybrids are very 
different. They are patroolinous. It may be that 
the (Enotkera linkage arose between non-homologous 
chromosomes. It appears probable that a relation 
exists between the chromosome linkage and the 
genetic linkage which is a characteristic feature of the 
genus. 

S. Dickinson : Experiments on the physiology and 
genetics of the smut fungi. After isolating a chlamydo- 
spore of the covered smut of oats (Ustilago levia) 
and allowing it to germinate, the first sporidium 
formed by each of the four segments of its pro- 
mycelium was isolated, transferred to test-tube slopes, 
and allowed to develop. Four cultures of strains were 
obtained from one ohlamydospore, and all four 
differed. The segregation of these cultural characters 
was on a 2 : 2, 3 : 1, and 4 : 0 basis. This may take 
place in either the first or the second of the reduction 
divisions. No conclusive evidence of Bomatic segre¬ 
gation has yet been obtained. The cytoplasm has no 
determining influence on cultural characters so far 
described. 

R. J. Ludford and W. Cramer : The mechanism of 
secretion in the thyroid gland. The cells of the thyroid 
discharge into the lumen of a vesicle and so into 
the blood stream. There is no alteration of direction 
of discharge during prolonged increased functional 
activity. There is no evidence that the cells secrete 
normally direct into the capillaries. In exophthalmic 
goitre, m mouse and man, there is enlargement of 
mitochondria and of Golgi apparatus—a condition 
cliaracteristic of intense secretory activity. The 
polarity* of the Golgi apparatus is frequently reversed. 
The secretion droplets, formed in association with the 
reversed apparatus in the case of the mouse, are dis¬ 
charged direct into the capillaries. 

Ruth Deanealy ; A study of the adrenal cortex in 
the mouse and its relation to the gonads. Well-marked 
normal changes are described in the cortex of the 
female gland which show no correlation with oesfcrous 
cycle in the unmated animal. Pregnancy accelerates 
these normal changes, but has no specific effect on the 
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structure of the gland. In the castrated male an 
adrenal of female type develops. Ovariotomy has no 
effect on the adrenal. Double adrenalectomy was 
performed on a number of male and female mice ; 
these bred normally after operation. 

W. J. Dakin : (l) Anatomy and phylogeny oi Spon¬ 
dylua, with a particular reference to the lamellibranch 
nervous system. An investigation of the bivalve 
mollusc, Spondylua , was undertaken in order to 
determine the relationship of this genus to Pecten, for 
although Spondylua possesses eyes of a type almost or 
exactly the same as those of Pecten, the habits of the 
two genera are very different. Spondylua lives fixed by 
its shell to submerged rocks, etc. ; Pecten moves about 
actively and is able to swim. Anatomically Spon - 
dylua is a close relative of Pecten, and its structure can 
be best interpreted by assuming it derived from a form 
not unlike Pecten maximus. The nervous system 
differs remarkably from the type so familiar in all 
other lamellibranohs, The pedal ganglia are con¬ 
nected by long nerves to the visceral ganglion and 
cerebro-pedal connectives are not present as distinct 
nerves. 

W. J. Dakin : (2) The eyes of Pecten, Spondylua, 
Amussium, and allied lamellibranch#, with a short 
discussion on their evolution. The eyes of Pecten, 
Spondylua , Amusaium , CMarnya, and, in all probability, 
Pedum may be considered identical in structure. No 
lamellibranchs outside the suborder Pectinaoea have 
eyes of the same type, and within the group the eye 
structure is remarkably constant, notwithstanding 
diversity of habits. The development of the eye 
throws little or no light upon its evolution. The eyes 
in the Pectinacea are functionally not so highly 
developed as their complex structure might lead 
one to suppose. Internal factors may have played 
a greater part in their evolution than natural selec¬ 
tion. 

C. E. Walker : Artefacts as a guide to the chemistry 
of the cell. When mixtures containing albumen, pep¬ 
tone, gelatine, and lipins, with minute globules of 
methyl myristate or iaurate suspended in them to act 
as artificial nuclei, are suitably fixed and treated with 
osmic acid, lipins separate out and are deposited, 
largely near to the globules, and are blackened. If, 
however, yellow phosphorus be dissolved in the myri- 
stato or Iaurate, the greater port of the lipins is 
deposited upon the actual surface of the globules. 
This suggests that nuclear content may determine the 
position m which lipins are fixed. If these mixtures 
with myristate or Iaurate containing phosphorus are 
kept at a temperature of 30° C., lipins appear to be¬ 
come gradually saturated or oxidised, and appearances 
on fixation resemble the change* described as occur¬ 
ring in 1 Golgi apparatus 1 in cells of animals suffering 
from 4 phosphorus * poisoning. 

Paris. 

Academy of Sciences. —Sept. 24.-- -G. Bigourdan : 
The instruments and observations of Delambre at the 
rue de Paradis.— V. Grignard, L. Lapayre, and Tchdou 
Faki. The monomagnosium compound of acetylene. 
A study of Oddo’s process, the reaction between 
CjH.MgBr and acetylene. Large increases in the 
yield can be obtained by working under certain con¬ 
ditions detailed.— E. Bat&illon': Analytical studies on 
the maturation of the eggs of Batrachians. All the 
experiments described agree with the hypothesis of an 
osmotic hyperpressure in immature eggs.— Georges 
Bouligand: Order of measurement and dimension of 
clofeed ensembles.—O. D. Kellogg : The unicity of 
harmonic functions.— Luis Roden : A new method for 
measuring the solar parallax. This method is baaed 
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on measurements of radial velocities of rotation of 
the solar equator and observations giving the period 
of complete rotation. The solar diameter obtained 
by this method (1,390,857 km.) gives a figure for the 
sun’s mean distanoe very close to those given by 
other methods.—G. Bruhat : The geometrical proper¬ 
ties of diagrams relating to saturated vapours.—Erik 
A. Holm : The state called the ‘ Tama-Zustarid.’ 
From the hypothesis of Von Dallwitz-Wegner, it 
follows that in a vessel at a uniform temperature and 
containing a gas sufficiently rarefied, there should exist 
a pressure of a new order named the gravimolecular 
pressure. Experiments are described which appear 
to prove the existence of such a pressure.—T. Peczalski 
and J. Cichocki : The electrical conductivity of the 
vapours of potassium chloride. A detailed account of 
experiments leading to the conclusion tliat potassium 
chloride vapour can be electrolysed.—R. de Malle- 
mann : Calculation of the internal held of polarisa¬ 
tion. -Paul Bary : Structure of the filaments obtained 
by drying up ferric solutions. A study of the struc¬ 
ture of the solid material obtained by the slow evapo¬ 
ration of aqueous solutions of colloidal ferric hydroxide, 
—Jean Savard : The ultra-violet absorption curves of 
the terpene alcohols in relation with their constitution. 
- Albert Baldit : Magnetic measurements in the south¬ 
west of France.—Et. Burnet : The pathogenic power 
of M . melitensis and of abortus for the ape and for 
man. 


Geneva. 

Society of Physics and Natural History, July 5.— 
Robert Bach : A verification apparatus for optical 
pyrometers. The author has constructed a very 
simple apparatus, which is based on the realisation of 
an approximately black body and allows the stand¬ 
ardisation of any optical pyrometer by the observa¬ 
tion of a certain number of melting points, for 
arbitrary experimental conditions.—L£on W. Collet 
and Augustin Lombard ; The presenco of a plane of 
overlapping of the Morelos stratum in the circle of the 
Fer d cheval (Sixt Alps, Haute-Savoio). The sedi¬ 
mentary layer of the crystalline massif of the Aiguilles 
Rouges is represented to the south of the Fer k cheval 
hut by Trias and crushed Malm. On these rests the 
MorcleH stratum which starts with thin schists of the 
lower Lias, supporting the limostone zones of the 
middle Lias.—Ldon W. Collet and Edouard Pardjas : 
The crystalline wedge of Fontanabran, the massif of 
the Aiguilles Rouges. Tho gneiss which forms the 
summit of Fontanabran overlaps a lower crystalline 
element through the intermediary of the Triassic layer 
of the latter (quartzites and argilites). Further, the 
extremity of the wedgo, broken by an Alpine direction 
fault (N. 45° K), sinks about fifteen metres. 

Prague, 

Bohemian Academy of Sciences and Arts, Class II. 
(Science and medicine), Oct. 19.— V, Sotornik: 
Minerals of alpine paragenesis from Kutnd Hora,— 
V. Pose j pal : Second contribution to the study of 
light-ether : Ultra-penetrating radiation, heat of the 
earth and slun, the source of Swanne’s electrons keep¬ 
ing up the earth’s negative charge, are accounted 
for by the hypothetical neutron constitution of the 
ether.—O. Boruvka : A certain type of minimal sur¬ 
faces in four-dimensional space of constant curvature. 
—J. Korous : The series of Laguerre polynoms.— J. 
Hronec : Linear differential systems of second order 
solvable by hypergeometric series.—V. Dole jack and 
M. Valouch : The precision of X-ray spectra and 
Moseley’s law. The causes of irregular deviations 
from Moseley’s law are due to variations of intensity, 
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tension, and ohemioal binding; periodic regular 
deviations occur from the formula 



=a + bn + cn 8 + dn* (n « atomic number). 


—M. Mikan: Isologic complex of Cremona space quad¬ 
ratic transformations. On the quadratic correspond¬ 
ence of 12 pairs in space, and the reproduction of 
6 points. 


Official Publications Received. 

British. 

First Gnpe Catalogue of Star* for the Equinox 192.V0. Catalogue of 4809 
Stars from Observations with the Reversible Transit Circle made at the 
Royal Observatory, Cain: of Good Hop**, during tho Years 1918-192*0, under 
th»* direction of Dr. If. Speitwr Jones. Pp. xllil + 123. (London: H.M. 
Stationery Office.) 27«. w. net. 

Observations made at tho Royal Observatory, Greenwich, in the Year 
1926: Astronomy, Magnetism and Meteorology, under the direction of Sir 
Frank Dyson. Pp. 10+AxxlH + A56 + iv+B2t>+040+Dix+D12a+0 + 
Kxvi + KB6 + Fxi + F34 + 22. (London : H.M. Stationery Office.) 40*. net. 

Declination* of Stare derived from Observation!* of Transits in the Prime 
Vertical with the Altazimuth in the Years 1928-26, under the direction of 
Sir Frank Dyson. Pp. v+64. (I^nndon : 1LM. Stationery Office.) 7*. net. 

Annals of the Cape Observatory. Vol. 10: SpeutroHOOpIo Researches. 
Part «: Radial Velocity Determination*, including a Spectroscopic De¬ 
termination of the Constant of Aberration, the Orbits of 18 Spectroscopic 
Binary Stars, and the Radial Velocities (if 434 Stars. By Dr. H. Spencer 
Jones. Pp. 246. (London : H.M. Stationery Office.) 20s.net, 

Magnitudes of Stars contained in the Cape Zone Catalogue of 30,848 
Stars for Equinox IlKMj, Zones — 40* to - 62\ Reduced and prepared for Presa 
under the direction of Dr. H. Spencer Jones. Pp. lxxxlv+140. (London; 
H.M. Stationery Office.) 26*. net. 

Leeds University : Department of Pathology and Bacteriology- Annual 
RpjK>rt, by Prof. Matthew J. Stewart and Prof, J. W. McLeod ; with 
A ha tract- Report on Experimental Pathology and Cancer Jtoscai'ch, by 
Prof, It. D. Passey. P». 16. (Leeds.) 

Report of the Council of the Natural History Society of Northumberland, 
Durham and Newcastle-upon-Tyne, Intended to bo presented at tho Annual 
Meeting or the fckjciety, 81st October 1928. Pp. 42. (Nowoastle uprm Tyne.) 

Hoard of Education. Educational Pamphlet*, No. 84: Education for 
Industry and Commerce; a Survey of the existing Arrangement* for 
Co-operation between Industry, Commerce and the Profession!* and the 
Technical School System of England and Wales. (Industry Series, No. 1.) 
Pp. 103. (London: H.M. Stationery Office.) Paper, dd. net; cloth, 
la. 6d. not. * 

Empire Cotton Growing Corporation. Report of the Executive Com¬ 
mittee, to be submitted to the Meeting of the Administrative Council on 
October 16th, 1928. Pp. 10. (London.) 

Proceedings of the Society for Psychical Research. Vol. 88, Part 108, 
SeptamW. Pp. 108-207. (London : Frauds Edwards, Ltd.) 8s. 

Journal and Proceedings of the Aaiutic Society of Bengal. New Series, 
Vol. 28, 1927, No. 2. Pp. clxxxiv. (Calcutta.) 4.8 rupees. 

Ktiblwr Research Institute of Malaya. Planting Manual No. I: Guide 
to the Preparation of Plantation Rubber, By B. J. Eaton. Pp. iil + M + 
vil. (Kualn Lumpur.) 2 dollars. 

Indian Journal of Physics, Vol. 8, Part 1; and Proceedings of the 
Indian Association for the Cultivation of Science. Conducted by Prof. 
C. V. Raman. Pp. 149+ 5 plates. (Calcutta.) 8 rupees ; 4a 

King s College, London. 1829-1929 Centenary Commemoration. Pp. 
82 + 6 plates. (Loudon.) 

Survey of India. The TldoR. Revised by Major U M. Thompson. Pp. 
vi +140+80 + 60. 2 mpeeH ; 8s. flrf. Professional Paper^No. 20: Recon- 
naissaucH Survey from Aircraft,. By Limit.-Col. G. A. Beazeley. Pp. ii + 
34 + 4 plates. L8 ruj»e« ; 2s. (Vi. Professional Paper No. 21: Irrigation 
and Settlement Surveys, 1920. By Major J. I). Campbell. Pp. v + M + 18 
plates. 1.8 rupees ; 2s. H<f. (Duhra Dun.) 

Indian Central Cotton Committee : Technological Laboratory. Bulletin 
No. 12, Technological Series No. 7: The Foundations of Yam-Strength 
and Yarn Extension, Part i. The General Problem; Part ii. The Rela¬ 
tion or Yarn-Strength to Fibre-Strength. By Alfred James Turner. Pp. 
Ii + 29. (Bombay.) 1 rupee. 

The Hadow Report and After: being a Statement by the Executive of 
the National Union of Teachers upon certain Recommendations of the 
Consultative Committee of the Board of Education, and upon tho 
Reorganisation of the Educational System now contemplated by tho 
Hoard. Pu, 71. (London: National Union of Teachers.) Free. 

British Cast Iron Research Association. Seventh Aimual Report for 
the Year ending June 80th, 1928. Pp. 24, (Birmingham.) 

A Theoretical Study of the Articulation and Intelligibility of a Telephone 
Circuit: a Theoretical Study of the Quantities that can be used an a 
Measure of the Transmission Quality of a Telephone Circuit, and Formulae 
for determining the Relation between the different Quantities. By 
John Collat'd. Pp. 86, (Loudon: International Standard Electric 
Corporation.) 

Am Ministry j Aeronautical Research Committee. Reports and Memo- 


Office.) 4 4 . net.' 

Catalogue of Manuscripts in the Library of the Royal College of 
Surgeons of England. By Victor G, Plarr. Pp ii+70. (London.) 

Navy (Health), Statistical Report of the Health of the Navy far the 
Year 1980. Pp. v+149. (London: H.M. Stationery Office.) 4s. (Id. net 
Ministry of Health. Regional Water Committees. Pp. 8. (London: 
H.M. Stationery Office.) 4d.net. 
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Ministry of Health. Memorandum on the Accommodation for the Rick 
provided at certain Public School* lor Boys In England. By Capt. V. 
Dalrymple^Ohampneya. Pp. 8ft. (London: H.M. Stationery office.) 
la. net. 

Report of the Eighteenth Meeting of the Australasian Association for 
the Advancement of Science (Australia and New Zealand). Western 
Australian Meeting, Perth, August 1926. Edited by A. 'Gibb Maitland. 
Vnl 18. Pp. llv + 918. (Perth: Fred. Wm. Sim j won) 

The British Science Guild. Report of the Committee appointed by the 
British Science Guild to consider the Reform of the British Patent System. 
Pp. 48. (London.) 2s. 

Foreign. 

University of Illinois: Engineering Experiment Station. Bulletin No. 
179: An Investigation of Oheokerbrlck for Carbureters of Water-Gas 
Machines. By Prof. Cullen W. Pamielee, Allwrt E. R. Wostmon end 
WilbuT H. Pfeiffer. Pp. 90. 80 cents. Bulletin No. 180: The Class!ftca- 
tton of OoaL By Prof. Samuel W. PetT. Pp. 92. 8ft.cents. Bulletin 
No. 181: The Thermal Expansion of Fireclay Bricks. By Albert K. R, 
Westrnan. Pp. 80. 20 cents. Bulletin No. 182: Flow of Brine in Pipes. 

By Richard E. Gould and Marlon l. Levy. Pp. 20. 1ft cents. Circular 
No. 17 : A Laboratory Furnace for Testing Resistance of Firebrick bet Slag 
Erosion, By Prof. Ralph K. Harsh and Chester E. Grigsby. Pp. 18. I ft 
cents. (Urhana, III.) 

Agricultural Experiment Station : Michigan State Ckdlege of Agriculture 
and Applied Science. Special Bulletin No, 171: Farmers' Co-operative 
Buying and Selling Organizations in Michigan. By 0. F. Clayton and 
J. T. llorner. Pp, 104. Special Bulletin No. 177: Th* Significance of 
Soil Variation in Raspberry Culture: By M. B. Hoffman and G. R. 
Hchlubatis. Pp. 20. (East Lansing, Mich.) 

Conaeil Permanent International pour l’Exploration de la M«r, Bulletin 
sUtletlque dm* pftohes marithmm des pA.ysdu nord et de Touestde VEuropc. 
Vcd. 16, pour raninto 1920. Pp. 47. (Coppnhague: Andr. Fred. Hgst 
et fils.) 

Reprint and Circular Series of the National Research Council. No. 82 : 
The Physical Causes of Deafness. Report of the Committee on the 
Physical Causes of Deafness. Part i. Method of Study, bv Hr. Charles 
W. Richardson; Part. ii. Statistical Studies of the Children In the Fublk* 
Schools for the Deaf, by Dr. George E. Hehambatigli, assisted by Dr, E. W, 
Hagens, Dr. J. W. Haldennan and Dr. R. W. Watkins. Pp. 100. 1 doHai. 
Bulletin of the National Research Council. No. 64 : The Coroner and the 
Medical Examiner. IksuhiJ under the Auspices of the Committee on 
Medicolegal Problems. By Oscar T, Hchult/. and Prof. E, M. Morgan; 
with a Supplement on MedieuI Testimony, by K. M. Morgan. Pp. lift. 
l.ftO dollars, (Washington, D.C. : National Academy of Sciences.) 

Department of Commerce: Bureau of Minos. Fuel Briquets in 1927. 
By F. G. Trvon arid J. M. Corse. (Mineral Resources of the United 
Ntates, 1927, Part 2.) Pp. N. (Washington, D.C.: Government- Printing 
Office.) ft cents.. 

Proceedings of the American Philosophical Society held at Philadelphia 
for Promoting Useful Knowledge. Vol. 67, No. 2. ' Pp. lOft-197. (Pfiila- 
dolphin, Pa.) 

Hmithsouian MIsceUaneouH Collections. Vol, 7ft, No. ft: Cambrian 
Geology and Paleontology, V. No. \ Pre-Devonian Valaoxoic Formations 
of the Cordllleran Provincea of Canada. By Charles D. Walcott. (Pub- 
lioation 296ft.) I»p. iii+175-868 + platen 20-108. (Washington, D.C. : 
Sinittmonian Institution.) 

Methods and Problems of Medical Education. (Tenth Series.) Pp. lv-f 
848. (New York City : The Rockefeller Foundation.) 

Journal of the Faculty of Agriculture, Hokkaido Imperial University. 
Sapporo, Japan. Vol. 22, Part 1 : The Systematic Study on the Formosan 
Pyralidee, By Jinshlchl Shibuya, Pp. 800 + 9 plates. (Tokyo: Maruzen 
Co., Ltd.) 

University of California Publications in Zoology, Vol, 80, No. 12: 
Variations la the Fox Sparrow (/Vuscrv/la UUun) with reference to Natural 
History and Osteology. By Jean M, Linadale. l’p- 2ft 1-U84+plates 16-20. 
(Berkeley, Calif, : University of California Press ; London : Cambridge 
University Press.) 1.8ft dollars. 

Bulletin of the American Museum of Natural History. Vol. 58, Art. 1 : 
Chinese Fresh-water Fishes in the American Museum of Natural History's 
Collections. By J. T. Nichols. Pp. 62. (New York City.) 

Japanese Journal of Mathematics : Transactions and Abstracts. Vol. 6, 
No. 2. Pp. il +127-210 + 12. (Tokyo : National Renenrch Council of Japan.) 

Koninklijk Magnetise!! wn Meteorologisch Obaervatorium te Batavia. 
Verhandellngen No. 8 : Het Klfmaat van Nederlandsch-Indie (The Climate 
of the Netherlands Indies). Door Dr. C. Brack. Deal 2 (Vnl. 2), Aflever- 
ing 2 (Port 2): Java en Madoera (Java and Madoem). (With English 
Summary.) Pp. viii +107-899 + 69-186. (We)twvreden). 

Verhandellngen der Koninklijke Akademfo van WetenschapiKii te 
Amsterdam. Aftinellng Natunrkunde (Berate Beetle), Deni 18, No. 6: 
Results of Observations of the Total Bolar Eclipse of June 29, 1927. 
1: Photometry of the Flash Spectrum. By A. Pannekoek and M. G. J. 
Miunaert Pp. 106. (Amsterdam.) 

Report of the Aeronautical Research Institute, Tftkyft Imperial Uni¬ 
versity. No. 42: Ensuigata-Rappa no OnkyAgakutekino Selsitu ni tulto 
(On the Acoustical Properties of Conical Horns). By 8at6-K()ri. Pp. 19. 
9-81 yea. No. 48: Theory and Design of a New Carburettor. By Masakiti 
Isikawa. Pp. 21-67* a61 yon. (Tokyo: KOseikai Publishing Office.) 


CATAI/mtlEO. 

No. 446: Old Time Literature (principally XVUfch and XVllIth 
Century). Pp. 60. (Cambridge: Bowes and Bowes.) 

Imperial Plates for Process Work. Pp. 11 + 36+7 plates. (London: 
The (mpwW Dry Plat* Co., Ltd.) 


2* Trimestre 1928, Pp. 24. 


imperii_,_. _ 

Bnlleyn des publications nouvalles. 

(Paris: Gauthier-Villars et Oto.) 
mseirAhOi^KnicChemtoals, List No. 19, October. Pp. 87, (Rochester, 
i Eastman Kodak Go.) 

Utodex Hot Cathode X-ray Tubes, Pp. 8, (London: Cnthbert Andrews.) 
nif , fcL a S£ ub Ro°k* : Bibliography and Modern Private Presses. (No. 
^ .O^ndon; Francis Edwards, Ltd.) 

"^Technical Books: a Classified Catalogue of the PublJoa- 
Rons of Broaet Bern*, Ltd. Pp. 82. (London ; Ernest Benn, Ltd.) 
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Diary of Societies. 

FRIDAY, November 16 . 

Biochemical, Society (at St. Thomas's Hospital Medical School), at ft.— 

V. B. Header: A 'Third Faotor Present in Marmite, necessary for the 
Nutrition of the Hat.—H. J. Holman and Prof. S. B. Sehryvor: The 
Separation of the Basic Produota of the Hydrolysis of Protein#. — J. R. 
Marraok : Ketosis in Sea-sicknosa.—Dr. L. J. Harris and T. Moore: 
Hypervifcamfnosm.—M. G. Eggleton and P. Eggluton : A Method of 
Estimating Phosphagen and other Phosphorus Comjjounds in Voluntary 
Muscle.—W. J. N. Burch : A Synthesis of Hydroxyglutamio Acid.— 

W. J. N. Burch and Prof. R, H. A. Plimmnr: Eaters of Phosphoric 
Acid.—J, Lowndes and Prof. ft. H. A. Pllmmer: Brominatlon of 
Histidine,—Prof. R. H. A. Plirnmer, W. H. Raymond, and J. I*owndes: 
Comparative Vitamin-B Values of Fopdstuffs.—H. Allen, F. Dickens, 
K. C. Dodds, and F. C. llowitt; A Study of the CEatrus-producing 
Hormone with Special Reference to Its Preparation ami {Standardisation 
in Water-soluble Form. 

Society or Chemical Industry (Liverpool Mectiuii) (at Liverpool Uni¬ 
versity), at 6.— Prof- C. O. Bannister; Borne Examples of the Corrosion 
of Metals. 

lwsTiTimoN of Mechanical ENniNKRRfi, at ft. —Dr. H. W. Swift: Power 
Transmission by Belts : an Investigation of Fundamentals. - 
Institution of Locomotive Engineers (North-Bustorn Centre) (at Hotel 
Metropoln, LhoUs), at 7.—E. Windltt: The Locomotive Smoke-box. 
Royal Photographic Society of Oreat Britain (Pictorial Group, 
Informal Meeting), at 7.—T- H. IJ. Scott: British Cottage Homes. 
Glashow Dveks’ Society (at 7 Gordon Street, Glasgow), at 7.1ft.—Dr. 
S. G. Barker: Hume Scientific Aspects of Wool as they affect the 
Wearer. 

Junior Institution ok Engineers, at 7.80.—A. IL Oouoher: Some 
Applications of Time and Remote Control Switches. 

Textile Institute (liancnshire Section) (jointly with Blackburn Textile 
Society) (at- Technical College, Blackburn), at 7.30.—A. Munro: Art, 
Textile Decoration, and Commerce. 

Royal Society or Medicine (Obstetrics Section), at 8.—I)r, J. 1). 
Barris and Dr. W. Slmw: Iibulxlomyosareoma of the ()vari«H.—Prof. 
A. Donald and Prof. F. Hhaw : Age Incidence in Carcinoma of the Body 
of the Uterus.—Dr ,L Young: The Prognosis and Treatment of Late 
Pregnancy Toxamda. 

Socikty <>f Dyers and Colourists (Manchester Section) (at Manchester). 
—Dr. It. U. Pickard : The Aims of Recent Research at the Shirley 
Institute. 

Institution or Rnoinf.krr and Siupmulorrs in Scotland (at (Iroavenor 
Restaurant, Gordon Street, Glasgow).- The "James Whitt” lecture. 
Oxford Umvkrhitv Junior Scientific Club.—S ir Willlain ft. Hardy ; 
Short Range Forces 


SA TURD A V\ November 17. 

llHiriHH Myoological Society (T.nndon Meeting) (In Botanical Dopart- 
ment, Univeraily College), at U A.M. — Dr. B. Barnes: The Prnductinn 
of Variations in Botrftti* cinsrm bv Heating the SporeH.— Dr. W. U. 1. 
(,'ook: A New .S’crw/Jiaera.—It. Paulson: Tlie lntflrpretatlou of the 
Microscopic Images of the Gnnidium in Xtvnthoria pariatina* — Miss 
Wakefield and W. Huddin: The Fungus causing Carnation Leaf Rot.— 
S. P. Wiltshire : A Stemphylium Saltantof an Altcrnaria. 

Royal Institution of Grkat Brjtain, at 3. —Dr. W 7 . 0 . Whittaker: 
North Country Folk Music (I.). 

British Association of Okkmihth (Annual General Meeting) (at Birming¬ 
ham), at 7. 

Institute of British Foundbymen (Lancashire Branch, Junior Section) 
(at College of Technology, Manchester), at 7.—P. A. Russell : Shrinkage 
Holes in Small Grey Iron Castings. 

\MONDAY, November 19. 

Institution ok Mechanical Enoinkebh (Graduates’ Section—London), at 

6.80. —G. R. Bam her : Automatic Combustion Control of Fnrnm-.es. 
Institution of Automobile Knoinbers (Gradantes’ Meeting) (at Lough¬ 
borough College), «t7.—C. K. flprid : Servo Equipment. 

Institution of Electrical Knoineerh (Mersey and North Wales (Liver¬ 
pool) Centre) (in Liverpool-University), at 7.—Prof. G. E. Soholes : 
Combustion. 

Institute of Chemihtrv (Leiwls Area Section) (Annual Meeting) (at Great 
Northern Hotel, Leeds), at 7.15. — L, Htanifbrth: Tlie Costing of 
Chemical Manufacturing Processes, 

Institution of Automobile Rnoinrgrs (Glasgow Centre) (at Royal 
Technical College, Glasgow), at 7.80. — Dr. K. C. Wodlow : Tim Compara¬ 
tive Merits of Road and Dynamometer Testing for Motor Vehicles. 
Bradford Textile Society (at Midland Hotel, Bnwlford), at 7.80.— H. B. 
Booth: British Wools. 

Huddersfield Textile Society (at Huddersfield Technical College), at 

7.80. —H. R, Hirst: Textile Defects. 

Royal Institute of Bhitihii Arctuteots, at 8. —Sir Arthur J. Evans: 

The Palace of Knossos in the Light of Recent Reconstitutions. 

Royal Society of Arts, at 8.—Dr. F. Kidd : Biology and Refrigeration 
(Cantor Lectures) (It.), 

Chemical Industry Club, at 8. — F. E. Hamer : The Recent Visit to 
America, 

Royal Geographical Socikty (at .Eollan Hall), at 8.80.—Miss fl. Caton- 
Thompson and Miss K. W. Gardner: Recent Work on the Problem of 
Lake Moerls. 

TUESDAY, November 20. 

Royal Institution of Great Britain, at 5.16.—Sir William Bragg: 
Diamond* (L), 

Royal Statistical Society (at Royal Society of Artak at fi.15. — A. W. 

Flux : Tlie National Income (Inaugural Presidential Address). 
Zoological Society of London, at 5.80.—J. R. Norman: The South 
American Char-acid Fishes of the Subfamily Berraaalmonlna*, with a 
Reviaton of the Genus tomwahwu* IjaoCpMe.—Eleanor M- Brown: On 
a New Species of Mioroootyte (Trehintoda) from Pag4it%$ rewirodoattts.— 
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H. B. Cott: Report on the Zoological Society's Expedition to the 
Zambesi, 1927—I>r. C. L. Boulenger and W. V. Flower: The Bagentfa 
Park Medusa CratprdacaBtQ HOuvWni, and its Identity with C. (Microhydrd) 
rgtfsri—Prof, W. J. Bakin and Marion A. Hamilton: Notes on a 
naturally occurring Abnormality In the Domestic Fowl, associated with 
Enlarged Suprarenal Glands—W. Kow: On the External Features of 
the Development of the pBeudoMcnrpionee: with Observations on the 
Hcdysis and Notes on the Immature Forma.—Oldfield Thomas: On 
Mammal* from the Kaoko-VHd, S. W, Africa, obtained during Captain 
Hhur bridge's Fifth Percy Hladen and Kaffrarian Museum Expedition. 

Institution of Civil Encunerkh, at ti. —- Prof. W. E. Dalby : Mechanical 
Properties of British RaibSteeln, 

Institution ok H rating and Ventilating Knuineers (Associates’ and 
Graduates' Hmnch, Manchester and District) (at Manchester), at 7— 
W. Gregg: Fabric Drying. 

Koval PruvrodHAHHic Souikty ok Great Britain, at 7.—J. H. Lulharn : 
The Spirit of Beauty in Nature and Art. 

Institution ok Automobile Engineers (Coventry Graduates’ Meeting) 
(lit Broadg&te Cafe, Coventry), at 7.10. — L. II. Dawtrey : Automobile 
Brakes. 

TNWTrnmoN or Automohilk Knoinkerh (Wolverhampton Centre) (at 
Engineering Club, Wolverhampton), at 7.HO.—Dr. E. C. Wadlow: The 
Comparative Merits of Bond and Dynamometer Testing for Motor 
Vehicles. 

Sheffield Mktallukoipal Association (at 198 West Street, Sheffield), 
at 7.80 — 11. Bull and L. Johnson : The Welding of Stainless Materials. 

Koval Anthropoi^oioal Inhtitute, at 8.80.—A. Ti. Armstrong: Report 
on Excavations In the Pin Hole Cave, Oresswell, and the Recent Dis¬ 
covery of an Engraving of a Masked Human Figure. 


WEDNESDAY , November 21. 

Royal Meteorological Society, at 15,—Dr. F, J. W. Whipple: On the 
AHsoclatinii of the Dturmil Variation of Electric Potential Gradient in 
Fine Weather with the Distribution of Thunderstorms over the Globe. 
—N. K. JohTmon: AtmoHphe.ric Oscillations shown by the Mierobaro- 
grapk — H, Jameson : On the Mean Maximum Rain falling in a Time t. 

EuoKNiCH Society (at- Royal Society), at 6.I A.—Dr. F. C. S. Schiller: 
Kugtmleal Reform of the House of bonis. 

Geological Society ok London, at 6.30.—F. G. Hhotton : The Geology of 
the Country around Kenilworth (Warwickshire).-Dr. Stanley Smith 
and Prof. tf. H. Reynolds : The Carboniferous Section at. Catty brook, 
near Bristol. 

Newcomen Society for the Study of the History of Engineering and 
Tkohnoiax»y (Annual General Meeting) (at Iruu and Steel Institute), 
at 6.80.—E. Wyndliiim ilulme : Statistical History of the Iron Trade, 
a.d. 1717--170A. 

Institution of Civil K no inkers (Studcuts’ Meeting), at 6,80.—H. G. 
Cousins: Address. 

Institution of Electrical Engineers (Tecs-Hide Sub-Centre) (at- Cleve¬ 
land Technical Institute, Middlesbrough), at7—C. W. Halt: Address. 

ALcirKMisTs’ Society (in Chemistry Lecture Theatre, University of 
Glasgow), at-7.80.—Prof. J. Read: The Chemical Interest of Essential 
Oils : Home Research Experiences. 

Burnley Textile Society (at Oddfellows’ Central Club, Burnley), at 
7.30.— J. W. Pennington : Drawing and Twisting. 

Society of Chemical Industry (Newcastle-upon-Tyne Section) (at Arm¬ 
strong College), at 7.30.—B. F. Hill: Impresaions of some Canadian and 
American Industries. 

Institution of Electrical Engineers (Sheffield Hub-Centre) (at Royal 
Vie, Lor ini Hotel, Sheffield), at 7.30-—W. I). Sheers; Electric Trams v. 
Mot-or Buses. 

Royal Microscopical Society, at 7.80.—Miss Kathleen M. Cart-er : 
Ovule Development and Meinsis in Orobanriw minor , —Dr. W. H. Van 
Setnrs : Tripod ami Pilliir Microscopic. 

Royai. Society of Arts, at 8.—Sir Gerald Bellhousc : Safety in Factories. 

Folk-IjOhk Society (at University College), at 8.— S. G. Roberts : Tamil 
Proverbs in the Folk Stories of the lute Natesa Sflstri, M.F.L.S. 

K lectinU'I.atkhs' and Dkpohitorh’ Technical Society (at Northampton 
Polytechnic Institute), at 8.16.—9. Field : Presidential Address. 

Royal Aeronautical Society (Yeovil Branch).—A. J. Croft: Steel 
Works. 


T fir USD A 1", Nov KM HER 22. 

Royal Institution of Great Britain, at 6.16.—Dr. K. D. Adrian 1 Th( 
Mechanism of the Nerves (I.). 

Institution of Civil Enmwkrkh (Birmingham and District Association] 
(at Chamber of Commerce, Birmingham), at 6.—U. C. Moon : Notes oil a 
Storm Water Pumping Plant, 

Inktitution of Electrical Knginkkrh (joinLI y with British Institute oi 
Radiology), at 0—L. G. H. Surstleicl : The Electrical Equipment ol 
X-Ray Apparatus. 

Royal Aeronautical Society (at Royal Soriety of Arts), at- 6.30— 
Miyor T. M. Barlow : Weight of Aircraft. 

Institution of Structural Engineers, at 6.30. —Recent Improvement 
in the Strength and Constructive Value of Portland Cement, 

C.B.C. Society for Constructive Birth Control and Racial Progress 
(Annual Meeting) (at Essex Hall, Strand), at N—Dr. Marie Htopes: 
Details from ,10,000 Birth Control Cases (Presidential Address). 

Medico-Leoal Society (at II Chando* Street, W ), at 8.30.— Ib\ L. A. 
Weatherly: Juvenile Psychologic Delinquencies —their Origin and 
Treatment-. 


FRIDAY , November 28. 

Anatomical Society of Great Britain and Ireland (Annual Meeting) 
(In Anatomy Department, King’s College), at 8.—J. II. Mulligan: 
Complete Absence of Corpus Callosum In Human Brain—Prof C J 
Patten : The Mechanism involved In the Technique of Bird Utterances! 
rTw^; /n Example of the M. Cervico-costo-hurinal Is 

(Gniber).-C K ft. Wukeluy: A Note on the Architecture of the Ilium. 

R ‘ & ; The Origin of the Vena Azygos Mtoor.-Pr. V. E. 

Aegua : The Function of Urn Cartilage of Santorini.—Dr. K, W. R 
BramUdl: Histology of the Gonads of an Hermaphrodite Fig.—Dr. 
D. M. Blair: Note on Snbmaxillary Lymph Glands. 
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Royal Society or Medioinb (Disease tn Children Section), at ft.—Dr. 
H. M. M. Mackav : Nutritional Anaemia in lohnoy. 

Physical Society (at Imperial College of Science), at 6,—Dr. G. Temple: 
The Physical Interpretation of Wave Mechanics.—A. Mtmkhonse: The 
Kffbct of Superimposed Magnetic Fields on Dielectric Losses and 
Electric Breakdown Strength.—A. Campbell; A New Potentiometer of 
Larson Type.—Prof. £}, F. Herroun and Trot H, Wilson: Ferro¬ 
magnetic Ferric Oxide. — Demonstration by R. H. Humphrey of 
Emulsions showing Chromatic Effects. 

Institution or Electrical U noin errs (London Students’ Section), at 
6.16—Lt.-Col. C. H. 3. Evans: Searchlight* and their Applications. 

Institution or Klbotrical KhgimkB&h (North-Western Centre) (jointly 
with Man oh cm ter Association of Engineers) (at Manchester), at 7.— 
R. Brooks: Electric Traction on Railways. 

West or Scotland Ikon and Htbel ImrrrrUTR (at Royal Technical Collage, 
Glasgow), at 7.—'Tornblod and Mitchell: Hartmann Spiral Bricks. 

Junior Inktitutioh of Enoinkerb, at 7.—C. F. Moore: A Survey of 
Cadmium. 

Manchester Association of Engineers (at Engineers’ Club, Manchester), 
at 7.16— R. Brooks : Electric Traction on Railways. 


SATURDAY, November 24. 

Royal Institution of Great Britain, at 8— Dr. W. G. Whittaker : North 
. Country Folk Music (II.). 


PUBLIC LKCTURBB. 

FRIDAY, November 10. 

Kino'h College, at 8— Pror. A. R. Ling: Contributions to the History 
of Starch and its Transformation Products (Streatfetld Memorial 

Ivocturo). 

SATURDAY, November 17. 

Horniman Museum (Forest Hill), at 3.80.—H. N. Milligan: “Missiug 
Links" and Evolution. 

MON DA F, November 19. 

University of Lexus, at 6.16— R. H. Fowler: Some Applications of the 
New (Quantum Meehan fra. 

East Anglian Institute of Agriculture (Chelmsford), at 7—J. B, 
Ormond : The Cultivation of the Cricket Bat Willow. 


'TUESDAY, November 20. 

Kino's Collxox, at 5. HO,—Mine H. 1). Oukelcy : Aristotle’s hlv* of Deity. 
Gresham College, at 6.— Sir Hubert Arm strong* Jones : Physic. (Sue- 
ceeding Lncturea on Nov. 21, 22. and 23.) 

University of Leeds (in Philosophical Hall, I^teds), at 8—Prof. A, C. 
Hardy: The Work of the R.R.S. DUwvtry in the Sub-Antarctic 
Regions. 


WEDNESDAY, November 21. 

Royal Institute of Public Health, at 4— Sir Thomas Oliver: Lend 
Poisoning in Industries. 

Medical Society of London (11 Chamloa Street, W ), at 6.15—Dr. E. P. 
Cum tierlaitch : Physio-Tlierapy, with special reference to Medical Elec¬ 
tricity (Chadwick Lecture). 

Kino’s Collude, at 6.30— Prof. K. V. Appleton : The Indebtedness of 
Industry to Pure Science: Electrical Communication and ita Indebted¬ 
ness to Physics. 

University Colleok, at 6.80—W. C. B. Sayers : A Modern Public Library 
at Work, i 

THURSDA Y, November 22. 

Guildhall, Baiti, at 8— Dr. K. P. Oumberbatch: Phyalo-Therapy, wltb 
special reference to Medical Electricity (Chadwick Lecture). 

University College, at 8.16. —Miss M. A. Murray : Art and Architecture 
of Ancient Egypt. (Succeeding Lectures on Nov. 29 and Dec. fl.) 

FRIDAY, November 28. 

King’s College, at 6.30—C. J. Gadd : Assyrian Studies in the Past. 

SATURDAY, November 24, 

Horniman Museum (Forest Hill), at 8,80.—Miss M. A. Murray: Ancient 
Egyptian Mummies, 


CON«RKM. 

Wednesday and Thursday, November 21 and 22. 

Institute of Fuel (at Institution of Electrical Engineers). 

Wednesday, Nor. 21 . 

At 10 a.m— Lord Melohett: Presidential Address.—Sir Henry Fowler: 
Fuel Conservation in Loconjotive Practice. 

In Afternoon—•Economics of Coal Production and Distribution 
G. Raw: Production.—Prof. H. Louis: Preparation. —Capt. R. Addy: 
Marketing. 

TTramtoy, Nov. 2?. 

At 10 a.m— |)r. F. Mtinzlnger: Electric Power Stations—Dr. K. S. 
Grumell: Tlie Chemical Induswy.—A. J. Dale and A. T. Green: Ceramic 
industry—Dr. Geofiriiy Martin: The Cement Industry—T. A- Peebles: 
American Practice and Experience—J. B. Edwards: Practical Results 
of Fuel Control. 

In Afternoon—M. J. Conway: Liquid Fuel In Open-head# Practice. 
—J. L. Bentley: Fuel Control In Open-hearth Practice—H. 0. Arm¬ 
strong: Fuel Control in Reheating Furnaces—J, R. Fortune: Fuel 
Control In Blaet-fcrnace Stoves. 
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A Threat to Zululand Game Reserves. 

CONTROVERSY of some moment in the 
history of game preservation in South Africa 
has been raging in interested circles and in the 
press of the Union. The heads of two of the State 
departments—the Minister of Agriculture, General 
Kemp, and the Minister of Lands, Mr. Grobler— 
have decreed that two of the three game reserves 
in Zululand must be blotted out and their game 
exterminated. One of the threatened reserves is 
of particular interest, in that it harbours the last 
dwindling remnant of the southern race of the 
white rhinoceros, the largest of land animals next 
to the elephant. 

Two considerations seem to have weighed with 
the ministers who have reached this fateful decision. 
In general, game reserves are unpopular with the 
farmers in their neighbourhood, Binco they restrict 
w hat has long been regarded as a legitimate source 
of sport and of food supply. The throwing open 
of a reserve is therefore an easy step to political 
popularity. A more specific plea is that since big 
game undoubtedly carries nagana, domestic stock 
runs a serious risk of infection from this source 
through the agency of tsetse flies. Upon this 
premise is founded the conclusion that the only 
method of freeing stock from nagana infection is 
the total extermination of big game throughout 
the area. This policy has long been favoured by 
General Kemp, and his present decision is con¬ 
sistent w r ith his firm opinion. 

It has still to be shown, however, that the policy 
of extermination is needful or even desirable from 
the stock-breeder’s point of view. Indeed, many 
competent observers hold that extermination of 
big game but aggravates the trouble so far as 
domestic animals are concerned. In the first 
place, it is impossible to bring about the total ex¬ 
termination of all wild carriers of nagana, which 
the policy demands if it is to be effective ; in 
the second place, it is believed that the segrega¬ 
tion of game in reserves tends to keep the tsetse 
fly restricted to definite areas ; in the third place, 
as was recently pointed out in an article in the 
Journal of the Society for the Preservation of the 
Fauna of the Empire , experience has shown that 
the slaughter of big game has caused the tsetse 
to range farther into new territories, and has not 
succeeded, and cannot succeed, in reducing the 
numbers of tsetse. On the other hand, satis¬ 
factory and unobjectionable methods of extirpating 
the tsetse fly and reducing the incidence of nagana 
in domestic stock are known, as has been shown 
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by experiments carried out in Southern Rhodesia, 
where the bush itself, the winter retreat of the 
tsetse fly, has been attacked. 

In view of these facts, the decision to exterminate 
the game in the Zulu land reserves appears to be 
premature. Fortunately, the decree of the Ministers 
of Agriculture and of Lands requires endorsement 
by Parliament and by the Natal administration 
before it can become effective. The necessary 
delay has given Dr. Leonard Gill, the Director of 
the South African Museum in Cape Town, an 
opportunity of voicing in the Cape Times a strong 
and reasoned protest against the abolition of the 
sanctuaries, and a leading article in the same 
journal, supporting his views, shows how great 
pride is taken in the unique heritage which South 
Africa retains in her wild animals, and how needful 
for her own credit in the eyes of a Nature-loving 
world is the preservation of the remnant of a fauna 
which has already suffered much at the hands of 
civilised man. 

The controversy still continues. We can only 
hope that by expressing the enlightened will of the 
people it will succeed in turning aside the danger 
which threatens the Zululand reserves. 


Rhodesian Man. 

British Museum (Natural History). Rhodesian 
Man and Associated Remains . By William 
Plane Pycraft, G. Elliot Smith, Macleod Yearsley, 
J. Thornton Carter, Reginald A. Smith, 
A. Tindell Hopwood, Dorothea M. A. Bate, 
and W. E. Swinton. With an Introduction 
by Dr, F. A. Bather. Pp. xiii + 76 + 5 plates. 
(London: British Museum (Natural History), 
1928.) 12a. fid. 

HE official account of the Rhodesian skull has 
now been published, and it will doubtless be 
read with interest by anthropologists all over the 
world. In his introduction, Dr, F. A. Bather, until 
lately head of the geological department of the 
Natural History Museum at South Kensington, 
reviews the somewhat contradictory records of the 
finding of the skull in 1921, and thinks that the 
evidence shows that, when it was found, the entire 
skeleton was with it, covered by a stalagmitic 
deposit; but that the greater part of the skeleton has 
since been destroyed, and that now it is quite un¬ 
certain whether any, and, if any,which of the human 
bones preserved, belonged to the skull. Since parts 
of at least three individuals are said to have been 
found, this is a most important admission. 

A description of the skull and other human 
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remains from Broken Hill, by Mr. Pyor&ft, Assistant 
Keeper in the Department of Zoology at the 
Museum, follows, and is greatly helped by a series 
of plates showing beautiful photographs of the 
skull from five points of view, as well as of some 
of the other bones. These probably are by far 
the most valuable part of the whole publication, 
and would have been more valuable still had they 
been full size instead of approximately three- 
quarters. If this were impracticable, a scale, 
photographed beside them, would have shown 
the reader what he should understand by 4 approxi¬ 
mate.’ 

To a oraniologist it is clear that, before it was 
photographed, the skull was carefully orientated 
on the Frankfurt plane, though this is not stated : 
and it will be noticed that in taking the norma 
verticalis the vertex was tilted a little to the left. 
These, however, are comparatively trivial criticisms 
of some very fine and artistic reproductions. 

Mr. Pycraft’s description is painstaking and 
directs attention to many points which otherwise 
might be missed. It iH well that the Museum 
authorities should have sought the help of a member 
of their zoological staff, because he is able to make 
many useful comparisons with the skulls of anthro¬ 
poids, and his opinion that the Rhodesian skull 
is definitely human is valuable. 

At the same time, in giving Mr. Pycraft the sole 
responsibility for writing an official acoount of this 
important skull, an acoount which may really bo 
helpful to anatomists and physical anthropologists 
in other lands who have no opportunity of checking 
it with the remains, we cannot help thinking that 
the authorities have put him in a rather false 
position, through no fault of his own. 

No one who has not worked in a dissecting room, 
as well as in a museum, can be expeoted to under¬ 
stand how largely the skull and bones are moulded 
by the muscles, ligaments, and nervous structures 
in relation with them ; and though it is true that 
Mr. Pycraft writes familiarly about the semispinalis 
capitis and the rectus capitis postious major, his 
deductions from them are quite unconvincing to 
an anatomist, especially since he fails to notice 
the influence which huge muscles like the trapezius 
and stemocleido mastoid have exerted. 

On p. 7 we are told that 41 the foramen spinosum 
is not present,” but on p. 27 we find “ the sphenoid 
being produced beyond and behind the foramen 
ovale into the usual outstanding foramen spinosum, ’' 
Owing to the ponderous style which is used, it is 
often difficult to know what the author really 
means ; for example, he tells us that “ the apertura 
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pyriformis is of the orygmoscrapid type,” but 
this and the dissertation whioh follows fail to make 
clear whether the nasal opening has a subnasal 
fossa or not. Indeed, the whole description is 
so loaded with rarely used technical terms and 
turgid sentences about unessential things, that it 
would be difficult for an ordinary anthropologist 
to grasp were it not for the excellent photographs. 

All this no doubt would have been pointed out 
and put right had Mr. Pycraft been granted the 
help of a colleague trained in human anatomy ; 
nor should we emphasise them here were it not 
that we are dealing with the official account of our 
national museum, which will be accepted by our 
colleagues abroad as the best that British anthro- 
pology can do. It must clearly be understood 
that for this description of Rhodesian man, with 
the exception of the endocranial casts, British 
anatomists can claim no praise or share any blame. 

Then, again, in considering the affinities of the 
skull, Mr. Pycraft admits, as every physical anthro¬ 
pologist who has seen it admits, its close likeness 
to the Neanderthal group, yet he seldom com¬ 
pares it carefully with other skulls of this series, 
but usually with Bantu, Australian, and modern 
English skulls; and this, we cannot help feeling, 
is a regrettable omission. 

When we come to the description of the axial 
and appendicular skeletons, we find Mr. Pycraft 
more in need of expert help than ever. First ho 
produces a sacrum which he says he is justified 
in regarding as a part of the skeleton whioh fur¬ 
nished the skull, because “ its salient features agree 
completely with the evidence furnished by the hip 
girdle and limb.” We may take it, therefore, that 
he sees nothing in it, as a sacrum, to associate it 
directly with the skull: certainly an anatomist 
would be surprised to learn that the weight of so 
massive a skull was transmitted to the pelvis by 
so slight a bone. 

It is in the os innominatum, however, that Mr. 
Pycraft seems to have made his saddest mistake, 
because upon it he bases such extraordinary con¬ 
clusions. He says that the portion of it upon 
which he has to work includes the acetabulum 
and the greater part of the great sciatic notch. 
Clearly this implies that he thinks that the greater 
part of the acetabulum is there, and that after he 
has reconstructed the small amount of the cavity 
which, according to him, is missing, Rhodesian 
man must have had a hip socket which truly 

fefufjally and wonderfully made. Then, with 
the deductive reasoning of a Sherlock Holmes, he 
points out that with such an extraordinary aceta- 
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bulum, the patient must have had an extraordinary 
gait, an ape-like gait, with which he shuffled along, 
his thighs abducted and externally rotated, and 
his knees flexed. 

Thus Mr. Pycraft leads us, step by step, to his 
culminating point, whore he proposes a new genus, 
to be called Cyphanthropus , for Rhodesian man ; 
and this he tolls those of us who are less well versed 
in the classics than he, means * stooping man.’ 

It seems that the whole of this rather dramatic 
climax would never have been reaohed had not 
Mr. Pycraft made rather a serious mistake in his 
osteology. The fragment of the os innominatum 
which he figures would serve quite well for that 
of a modern man if only he could realise that, 
instead of having nearly the whole of the acetabulum 
present, there is only a small segment of the upper 
part of it; a segment which gives us no reason to 
believe that the rest of the cavity was not perfectly 
normal in position and shape. There is therefore 
no reason for saying that the owner stooped, and 
the name Cyphanthropus, instead of being a label, 
becomes a libel. 

One is glad that the writer tolls us that f< when 
the pelvis is orientated as in life with the body 
erect, the anterior inferior spine of the ilium is 
over the middle of the upper segment of the horse¬ 
shoe-shaped acetabular border.” No first year’s 
anatomy student would make such a blunder, and 
Mr. Pycraft would be more than astonished if he 
could see the effect of such an orientation oil a 
living body trying to stand upright. One is glad, 
because it is a touch of local colour which enables 
us to see the pelvis with his eyes and, seeing, to 
understand what a curious mental picture of the 
human form he must have. 

Even if Mr. Pycraft could show that his anatomy 
is irreproachable, his observation accurate, and 
his judgment sound, we still would submit that 
he has not justified the harsh sentenco which he 
has passed upon Homo Rhodesiensis. Is this 
poor man to be branded as Cyphanthropus for all 
time because his head was found in the same cave 
as some limb bones which may or may not have 
belonged to him, and which Mr. Pycraft thinks 
have stooping tendencies ? The creator of this 
new genus thinks that he is quite justified because, 
he says, “ when the outstanding features of these 
several parts are oritioally studied it will be found 
that they display a reciprocal inter-relationship so 
intimate that any attempt to dissociate the skull 
from the remaining parts of the skeleton must do 
violence to all ordinary rules of evidence and 
inference.” 
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Since we are not favoured with these reciprocal 
inter-relationships which are so intimate, we must 
take it that wo have been told all that is good for 
us, and must gratefully accept Mr. Pycraft’s dictum 
as dogma where anatomy is concerned ; but we 
may be allowed to wonder what “ critically ex¬ 
amined ” means to him, and whether he has not 
already done violence to the ordinary rules of 
evidence and inference. 

The endocranial casts, by Prof. Elliot Smith ; 
the pathology of the left temporal bone, by Mr. 
Macleod Yearslcy ; the teeth, by Mr. J. Thornton 
Carter; the mammalian remains found with the 
skull, by Mr. T. A. Hopwood ; and the stone imple¬ 
ments, by Mr. Reginald Smith, form short articles 
which foliow that of Mr. Pycraft. They all are 
written by able experts and are of considerable 
interest and importance. F. G. Parsons. 


Starch. 

A Comprehensive. Survey of Starch Chemistry. Vol. 
1. Compiled and edited by Robert P. Walton, in 
collaboration with the following authorities : 
Jerome Alexander, Carl L. Alsberg, Victor G. 
Bloede, Frederick D. Farrow', Auguste Fembach, 
Herbert C. Gore, Sir James C. Irvine, Johann 
R. Katz, Arthur R. Ling, George M. Moffett, 
Walter A. Nivling, Am6 Pictet, Eugen Preuss, 
Hans Pringsheim, Max Samec, HenryC. Sherman, 
Jokichi Takamine, Jr., T. Clinton Taylor, Harold 
G. Turley, Leo Wallerstein. Pp. 360. (New 
York : The Chemical Catalog Co., Inc., 1928.) 
10 dollars. 

AS specialisation in all subjects develops, there 
can be little doubt that the text-book of the 
future will consist of a series of short monographs 
by experts forming a symposium of the various 
phases of the subject. In this instance the single 
material starch requires eighteen such monographs, 
occupying 240 pages, to cover its chemistry and 
technology, and the remarkable bibliography which 
follows requires a further 330 pages. 

Mr. Walton has been unusually fortunate in his 
collaborators—Piotet, Irvine, Ling, and Pringsheim 
are the four recognised leaders of the ranks of those 
who are endeavouring to elucidate the structure of 
starch. Fembach and Sherman on the fermenta¬ 
tion side, and the several writers on the technical 
Bide, are all names which inspire respect. There is 
evidence of careful editing, and one is struck at the 
outset with the absence of superfluous matter and 
the desire to make each section crisp, suggestive, 
and yet complete. 
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The structure and nature of starch is still the sub¬ 
ject of lively discussion, and to the student the con¬ 
flicting theories are necessarily somewhat confusing. 
According to Pictet, by distillation under reduced 
pressure, starch gives at least 30 per cent of laevo- 
glucosan, a double anhydride of established consti¬ 
tution. Decomposition by heat in the presence of 
glycerine gives in turn hexahexosan, trihexosan, and 
u-glucosan, which is a double anhydride of known 
but different structure. There is thus evidence of 
both «- and /i-linkages either in starch itself or 
formed during its degradation. Starch is regarded 
as a polymerisation product of a hexosan. Irvine, 
in discussing the evidence afforded by the methyla- 
tion of starch, retains in the formula of maltose a 
furane ring structure for the second glucose unit, 
though it is not that generally accepted at the 
moment. He postulates an anhydrohexaglucose 
containing 6 side-chain hydroxyl groups as the 
starch nucleus, though he recognises the objections 
against so large a ring system. Ling considers 
starch to contain, as basal unit, hexa-amylose, which 
on hydrolysis yields a trisaccharide, /f-glucosido 
maltose, from which by enzyme hydrolysis either 
maltose or isomaltose is obtained. Isomaltose still 
remains the elusive * criminal ’ of starch chemistry 
—all attempts to isolate and to define its structure 
have failed, and there is reason for believing that its 
structure is so closely akin to maltose that it may be 
regarded as a labile form. 

Pringsheim, who has obtained a Heries of amyloses 
by the bacterial degradation of starch, contributes a 
highly technical and valuable discussion. The poly- 
amyloses are made up of hexosans which contain 
glucosidie residues. In the transition from hexosans 
to polyamyloses one of these is replaced by another, 
the constitution of which is yet unknown, and must 
be responsible for the tendency towards aggregation. 

A new phase in starch chemistry is the recogni¬ 
tion that amylopectin is a dibasic organophosphoric 
acid—this theme is developed by Samec in an inter¬ 
esting essay. 

Hitherto, in bread-making, attention has almost 
entirely been directed to the protein and mineral 
constituents of flour, but Alsberg, in a suggestive 
treatise, is able to show that starch does play a r61e, 
even though a minor one, and acts as more than 
mere inert material. The manufacture of com 
starch as an American and of potato starch as a 
German industry are clearly summarised, also the 
less known manufactures of dextrin and starch 
gums, starch and flour adhesives, all industries of 
increasing importance to-day. 

Attention is also devoted to Hie use of starch for 
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sizing in the textile industry and to the application 
of enzymes for removing starch again. The con¬ 
version of starch in the fermentation industries 
receives adequate treatment by the experienced 
hand of Fembach, 

Enough has been said to indicate the range of the 
work ; it remains to emphasise the suggestive and 
critical spirit which is so prominent. This makes it 
highly stimulating and it should be of the greatest 
value to workers in the many comers of this vast 
field. The bibliography demands a special word. 
It purposes to record all periodical literature, from 
1811^1925 inclusive, dealing with the chemistry 
and technology of starches, their degradation pro¬ 
ducts and enzymes. The references are arranged 
chronologically under classified heads involving 
46 classifications. In many cases references are also 
given to English, French, and German abstracts of 
the original article, and, further, a brief indication of 
the contents of the paper is given. 

The compilation is an altogether remarkable one, 
and though the labour of preparing it must have 
been very great, the time saved by future workers 
in this field should provide a peronnial flow of thanks 
to Mr. Walton outweighing all material considera¬ 
tion. E. F. Armstrong. 


A Great Indian Monarch. 

Asoka (Oaehvad Lectures ). By Prof. Radhakumud 

Mookerji. Pp. xiv + 273-f 16 plates. (London : 

Macmillan and Co,, Ltd., 1928.) 21a. net. 

WO topics from India’s past history seem to 
exercise a paramount influence on the minds 
of her modem scholars. One of them is the prob¬ 
lem, or series of problems, connected with the 
Compendium of Politics by Kautilya, which was 
unearthed from a South Indian manuscript about 
twenty years ago by the late Mahamahopadhyaya 
Ganapati Shastri. The other is the history of the 
great King Ashoka as it can be reconstructed from 
his inscriptions and from later, and to a great degree 
legendary, sources. On both subjects a vast lot of 
energy and learning has been spent in recent years 
—unfortunately, with results which do not stand 
in proper relation to the strenuous efforts made in 
achieving them. 

Prof. Radhakumud Mookerji, whose name is 
well known through his history of Indian shipping 
and other learned works, has now entered the ranks 
of Ashokan investigators with an imposing volume 
of nearly three hundred pages. This work, we are 
inlonnedi in the preface, has grown out of the 
author's Gaekwad Lectures delivered to the Uni- 
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versity of Lucknow; and it does honour alike to 
its author and the enlightened Prince and Govern¬ 
ment who have financed these lectures and their 
publication. We feel inolined to disagree with 
Prof. Mookerji on more than one point, and should 
give expression to our doubts were this to be a 
review of scientific details. As it is not, we shall 
abstain from criticising minor points ; and we shall 
content ourselves with saying that the author's 
learning, industry, and enthusiasm in his work are 
at any rate beyond criticism. 

Ashoka stands out as the most clearly in¬ 
dividual and undoubtedly the most noble of ancient 
Hindu rulers. It seems fairly obvious that, from 
a nationalistic point of view, Prof. Devadatta 
Bhandarkar should consider him to be far superior 
to men like Alexander, Caosar, and Napoleon, 
though his reasons for propounding such views are 
wholly unhistorical. It also seems easily explicable 
that Ashoka’a own countrymen should consider him 
to be one of the greatest of men—which possibly 
he also was. But that * possibly ’ has to be some¬ 
what strongly emphasised ; for, after all, we know 
little enough of the man, and that little is simply 
what he himself has told us. 

The later Buddhist sources tell us that in his 
younger years Ashoka was a loathsome tyrant who 
put all his brothers to death and invented a special 
sort of c hell \ where people were subjected to the 
most fiendish tortures. But there can scarcely be 
any doubt that these sources are wholly legendary. 
The glory of that faith preached by the Enlightened 
One would shine forth still more splendidly if it 
were able to convert this human, fiend into a 
jagadguru , a parent of all living oreatures. The 
inscriptions certainly afford us no reasons for be¬ 
lieving suoh tales ; the pious king, instead of telling 
us something about his previous cruelties, somewhat 
strongly opposes his own reign of righteousness to 
the less resplendent virtues of former rulers. Ap¬ 
parently, according to his opinion, dhanm —which 
ought rather to be translated by ‘ compassion to¬ 
wards living beings ' — had made its real entry 
into a brutish and sinful world with the beginning 
of his reign. 

However, there was one fact that sorely troubled 
the saintly monarch even after he had started upon 
his conquest by righteousness. That fact was the 
conquest of Kalinga, which had been perpetrated 
eight years after his coronation. At that time 
hundreds of thousands had been slain and carried 
off into captivity; and our knowledge of the ruth¬ 
less slaughter that had often been .practised in 
Indian warfare does not lead us to think this to 
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be an exaggeration. This endless misery, however, 
led Ashoka to contemplate other triumphs, namely, 
those to be won in spiritual warfare ; and not only 
amongst his own subjects did he practise com¬ 
passion and liberality and inculcate the rules of 
morality, but also he claims to have done this 
among the Greeks and Kambojas in the immediate 
borderlands, and even in the realms of the 
Seleucids, the Ptolemies, and other Greek rulers. 
It need scarcely be said that such a claim involves 
some slight exaggeration. 

Prof. Mookerji describes to us Ashoka as he him- 
self—and many other scholars besides—has con¬ 
ceived him from a careful study of the existing 
edicts. He presents us with what scanty notices 
we possess concerning the great ruler’s early life 
and family, concerning his history and administra¬ 
tion. To some length he dwolls on his religion and 
the monuments which, in his pious zeal, he dedi¬ 
cated to the memory of Gautama Buddha and to 
the service and protection of his followers ; and 
then more than half of the book is taken up by a 
careful translation, with copious notes, of the edicts. 
The work winds up with a good and careful index. 
Altogether a useful book which reflects credit upon 
its learned author. 

The picture of Ashoka given us here is the tradi¬ 
tional one nor could we well expect anything 
else. But the real historical problem still remains 
to be solved, and will perhaps never reach a satis¬ 
factory solution. That problem, of course, is this : 
who was the real Ashoka, the one seen by his con¬ 
temporaries and beloved or loathed by them ? We 
know the names of his father and grandfather, also 
the name of his family ; but whether that family 
was of noble breed or base-born we know not. We 
know the approximate length of his reign, and we 
cannot go far wrong in our calculations of his exact 
regnal dates. But of the man himself we know 
nothing more than that which his own edicts tell 
us ; no contemporary of his has left us even a line 
to give a corroborative or different shading to the 
picture drawn by himself. Was he then—as we 
all would fain believe, and evidently have very 
strong reasons for believing—a saintly, pious, self- 
sacrificing man who looked upon all living beings 
as his children ? Or was he—which to Indian minds 
will perhaps sound even sacrilegious—a sancti¬ 
monious hypocrite who preached every virtue to 
his co-fellows while leading a life of vice and 
cruelty ? The possibility is there, but happily only 
a very faint one ; and we need scarcely be afraid 
of losing faith in Ashoka, one of the everlasting 
glories of the land of the Hindus. 
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Our Bookshelf. 


Penrose's Annual: the Process Year Book and 
Review of the Graphic Arts. Edited by William 
Gamble. Vol. 31. Pp. xvi + 184 + 72 + 74 
plates. (London : Percy Lund, Humphries and 
Co., Ltd., 1929.) 8s. net. 

This Annual is on the same lines as heretofore, and 
certainly maintains its reputation of recording by 
word and by examples the present possibilities of 
printing in its many branches. Tne present is 
the thirty-first issue; its growth is indicated by 
the fact that whereas the first issue had 66 pages 
of text and 20 pages in colour half-tone, the 
present volume has 184 pages of text and 44 colour 
pages. 

The first article is “ The Editor’s Review ” of 
the year’s progress. He tells us that though 
inventors have been at work at pictorial telegraphy 
for half a century, it is only during the past year 
that it has made the final strides that have brought 
it into daily use in the service of illustrated jour¬ 
nalism . 

A specimen from the Prismatone Company of 
Chicago shows the possibility of combining in one 
printing in four colours, artistic and commercial 
subjects, and also text matter, printing on both 
sides of the web without heat for drying the inks 
at a speed of four thousand cylinder impressions 
per hour. Rotary photogravure for one colour 
and also for three-colour printing from thin copper 
plates affixed to the cylinders, instead of using 
the surface of the cylinders themselves, is now a 
practical success. The coating of copper printing 
surfaces with a thin film of chromium is now in 
actual use, and its advantages, due chiefly to its 
hardness, are recognised. Specimens of colour 
prints and fine half-tones by the Blackmore Tintex 
Process, show excellent results on cheap news¬ 
paper, and point to the possibility of getting rid 
of the coarse screens generally used for this 


purpose. 

Tne book includes many interesting articles on 
subjects not often dealt with in print, such as 
“ Paper old and new,” transparent paper (with 
photomicrographs), fancy paper (with examples), 
gummed paper—its varieties and their uses—each 
by a separate authority. Mr. Vernon Booth, the 
printer and printing instructor at 8t. Christopher 
School, Letchworth, advocates teaching children 
to cut printing blooks in linoleum, to help them to 
express their ideas. 


Industrial Catalysis. By Stanley J. Green. Pp. 
xi + 507. (London: Ernest Benn, Ltd., 1928.) 
60s. net. 

Since each forward movement supplies a new 
resource to aid the next advanoe, progress in 
soienoe and in those industries founded on it is 
taking place at an ever-increasing rate. In no 
instance is this statement better exemplified than 
in the highly specialised field of catalysis and the 
many industries which are based on its apptiofctfcm.’ 
The author of the work before us records first the 
discovery of the scientific facts; he then seeks to 
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show how they have been utilised or applied, and 
emphasises the consequences. To some extent 
the title chosen by him is misleading, as the book 
^contains no aocount of the working of any actual 
processes in which the principles of catalysis are 
applied, nor does it provide any clue as to which 
of rival processes have stood the test of economic 
success; it is essentially a theoretical treatise, 
though exceedingly full and thorough in its con- 
sideration of the considerable scientific and patent 
literature of the subject. 

After a brief survey of the history of catalysis, 
a longer chapter is devoted to the consideration 
of the phenomena, followed by an explanation of 
such physico-chemical theory as is required and 
a discussion of the theories of catalysis. These 
sections will be found of considerable value by the 
initiated, though, for ourselves, we find the wood 
to be rather full of trees and could wish the author 
had given us a clearer lead as to the path to follow. 
He sums up that only the intermediate compound 
theory and the adsorption hypothesis amongst the 
numerous suggestions of the past have stood the 
test of time, and rightly emphasises that the two 
theories possess one fundamental idea in common, 
namely, that the catalyst first associates itself 
chemically with one of the reacting substances, 
forming an intermediate complex—either a true 
chemical compound or a surface combination— 
which is more reactive than the initial substance. 
The further explanation of the progress of the 
reaction is the problem which awaits solution ; 
of much interest, therefore, is the suggestion of 
Lewis that the specific energy conferred by the 
catalyst is in the nature of radiant energy of definite 
frequency. 

The consideration of the great mass of detail is 
divided into chapters headed respectively oxidation 
and combustion, nitric acid, hydrogen and hydro¬ 
genation, ammonia, dehydrogenation, dehydration, 

. and lastly the utilisation of coal. Mention of this 
last subject is sufficient to show how wide the 
ramifications of catalysis are about to become; 
undoubtedly the many workers in this field will 
derive useful hints from Mr. Green. E. F. A. 

Science and Reality . By R. A. Sampson. (Bonn’s 

Sixpenny Library, No. 37.) Pp. 80. (London : 

Ernest Benn, Ltd., 1928.) fid. 

Thu Astronomer Royal for Scotland has written 
an admirable essay on the general character of 
scientific knowledge. The argument, though much 
condensed and avoiding no difficulties, should be 
intelligible to any normal person who is prepared 
to apply his mind seriously to the matter. No 
special scientific or philosophical knowledge is 
assumed. It is to be hoped that the book will be 
widely read, as it is well designed to correct popular 
fallacies about science. 

The author considers first the most abstract kind 
of science, taking geometry as his example, and 
then goes on to deal with more concrete types, 
taking first of all astronomy. The secret of the 
aucoess of scientific method, and of its limitations, 
ia found in the process of abstraction and defini- 
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tion; the distinction and separation of elements in 
experience, which can then be put together again. 
The method is often arbitrary and always involves 
unproved assumptions, but it is impersonal and 
cumulative ; cumulative because impersonal. For 
this very reason science can never supply more than 
partial knowledge. “We are familiar with the fact 
that as a practical guide, theory is always danger¬ 
ously incomplete. Its method is first to remove the 
life from any phenomenon before discussing it. 
Out of Nature’s bounty of wild flowers it collects 
laboriously for its own reference a sort of hortus 
siccus'' 

One word of adverse criticism seems to be called 

and first-rate works, except for the first item. As 
that is the only work dealing primarily with the 
philosophy of science, it is a pity it should be an 
inferior one, when there are so many good books 
available on the subjeot, for example, those of 
Poincar<$ and Russell. 

Culture and Social Progress. By Prof. Joseph Kirk 

Folsom. (Longmans’ Social Science Series.) 

Pp. x +558. (London, New York and Toronto: 

Longmans, Green and Co., Ltd., 1928.) 12#. 6 d. 

net. 

Ten years after the cessation of hostilities we are 
able to regard culture in as favourable an aspect 
as it deserves, being freed, as it now is, from the 
distasteful significance which it acquired with the 
advent, and during the continuance, of the War. 
This discursus by Prof. Folsom, dealing with 
“ Culture and Social Progress,” is one which pre¬ 
sents the subject attractively ; it is lucid in treat¬ 
ment, deft in arguments, dispassionate in con¬ 
clusions, and for the most part convincing. The 
author submits that the true keynote of culture is 
personal liberty. He heads the chapter dealing 
with the elimination of waste with some words by 
Charles P. Steinmetz : “ Work is a curse. The 
chief aim of Society should be to abolish work.” 
His own arguments seem to support this unhealthy 
view : “ Labour, by and large, is disagreeable, but 
its unpleasantness is mostly of that mild sort we 
call boredom,” is merely one of the author's re¬ 
marks in that direction. It is indisputable that 
waste is, in general, to be deprecated and avoided, 
but it may be confidently asserted that a world 
without work would be a world with no outlook. 
With the above as the main, and perhaps the sole, 
protest, it may be said that the book merits cordial 
approbation. P. L. M. 

Tychmis Brahe Dani Ojtera Omnia. Edidit 

I. L. E. Dreyer. Tomus IX. Pp. viii + 352. 

TomusXIV. Pp.iv + 327. (Haunire; Libraria 

Gyldendaliana, 1927, 1928.) 

These two volumes, which have seen the light 
after the editor’s death, would appear to complete 
his great edition of the works of Tycho Brahe, apart 
from an inde# rerum , which it would seem is still 
awaiting publication. Of thefee two volumes, 
Tomus IX. has been edited almost entirely by the 
late Dr. Dreyer’s colleague, Dr. Reeder. Tomus 
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XIV. appears to have been edited almost entirely 
by Dr. Dreyer himself, 

The two volumes are, on the whole, of more 
personal than scientific interest. The first 146 
pages of Tomus IX. are occupied by meteorological 
observations in Danish extending from 1582 to 
1597. Following this is a draft preface to an 
astrological and meteorological annual by a pupil. 
Th&i come a few pages written as a preface to 
Tycho Brahe’s reply to Craig on comets. Next, 
after three brief medical treatises, comes a collec¬ 
tion of Tycho’s poetry, so far as it has not already 
appeared in earlier volumes. A compilation of 
various readings in the works contained in the first 
nine volumes, a Danish glossary, an index of names 
occurring in the meteorological observations, and 
addenda and corrigenda to the nine volumes com¬ 
plete this volume. 

Tomus XIV. is wholly taken up by letters and 
documents in many languages bearing on the life 
of Tycho Brahe. Many of these are by Tycho 
Brahe himself. Their interest lies almost entirely 
in their value as biographical material. The | 
volumo closes with a genealogical table showing 
Tycho Brahe’s nearest relatives and descendants. 

J. K. F. 

Die Entstehung und Besiedclung der Koralleninseln: 
nach neuen Qesichtspunkten auf■ Grund eigener 
Untersuchung . Von Prof. Dr. Augustin Kramer. 
Pp. viii +53 +4 Tafeln. (Stuttgart: E. Schwei- 
zerbart’sche Verlagabuchhandlung (Erwin Nagele) 
G.m.b.H., 1927.) 5 gold marks. 

Prof. A. KrAmer, an honorary professor of Tiibin- 
gen and naval doctor, has returned from thirty 
years’ wanderings in the South Pacific Islands, 
deeply interested in their welfare. He deplores for 
the sake of the inhabitants the view that the coral 
islands bavo an unstable basis, and are being slowly 
diminished by submergence. He accordingly de¬ 
scribes Darwin’s theory as “ cheerless/' and also 
rejects the view that the islands havo been sub¬ 
merged by a rise of sea-level. He adopts the 
Chamisso-Murray theory, and holds that the founda¬ 
tions are stable and that the islands grow by the 
accumulation of limestone debris formed by the 
surf. Darwin's belief in a submerged central 
Pacific continent, the so-called Hawaiki, he rejects, 
as regards diluvial time, as being as improbable as 
Atlantis or Gondwanaland. That this continent 
should have lasted so late is unnecessary for Dar¬ 
win’s theory, and its dismemberment by submerg¬ 
ence probably happened in the late Oligocene or 
Miocene. In spite of Dr. Kramer’s knowledge of 
the Pacific coral islands and the new information he 
contributes regarding them, his explanation of their 
formation without submergence is unconvincing. 

Assimilation and Petrogenesis : Separation of Ores 
from Magmas. By JohnStansfioW. Pp. 197+30 
plates. (Urbana, Ill.: Valley Publishing Co., 
1928.) 3.50 dollars, * 9 

The question of the extent to which rocks have 
been made and modified by assimilation of ex¬ 
traneous material and ores have been formed by 
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consolidation from molten rook, has been long 
discussed, and the possibilities shown by many 
experiments. Prof. Stansfield of Illinois has con¬ 
ducted an instructive series of experiments, and 
melted more than 550 mixtures of rook materials. 
His results support the view that assimilation may 
be an important factor, but do not confirm many 
suggestions such as the formation of the nepheline- 
syenites by the assimilation of limestone. 

The extent to which assimilation has acted in 
Nature must be determined by the field evidence* 
In these experiments the materials were ground 
very finely, mechanically mixed, and fused at 
temperatures from 1230° to 1600° C. Under those 
conditions assimilation was more likely than under 
natural conditions. In the experiments on ore 
materials, some of the metallio sulphides were 
found to move upward instead of downward, as 
was expected from the theory that some ores are 
due to the settlement of the heavier constituents 
in the base of a molten moss. 

The book is clearly and concisely written, and 
illustrated by 60 excellent photographs of the arti¬ 
ficially formed rocks. 

" World-Radio ” Map of European Broadcasting 
Stations in relation to the British Isles . Prepared 
for the British Broadcasting Corporation under 
the advice of Rear-Admiral H. P. Douglas. 
Scale : 100 Statute Milos to 1 Inch. 38 in. x 
28£ in., mounted on linen, folded. (London : 
British Broadcasting Corporation, 1928.) 3*. 
The British Broadcasting Corporation has issued 
a 4 world-radio ’ map of Europe, The map is 
so constructed that the distances and the bearings 
of all continental stations can be found at once 
from it. Straight lines drawn from any point in 
the British Isles to continental stations can be 
regarded as representing great circles on the 
earth’s surface, and the distances along them are 
on the scale of 100 miles to the inch. It is con¬ 
structed on the 4 zenithal ’ system, the centre of 
the map being near Manchester and Birmingham. 
Short-wave stations are marked differently from 
long- and medium-wave stations. It is interesting 
to notice that Sweden and Finland are plentifully 
dotted with broadcasting stations and that there 
are very few in Italy. To every one who possesses 
a sensitive receiving set and is interested in 
listening-in to distant continental stations the map 
will be of great value. 

Pyroxylin Enamels and Lacquers: their Raw 
Materials , Manufacture , and Application . By 
Dr. Samuel P. Wilson. Second edition, enlarged. 
Pp. xv+253. (London; Constable and Co., 
Ltd., 1928.) 18s. net. 

The subject of pyroxylin enamels is becoming in¬ 
creasingly important, and a revised edition of Dr. 
Wilson’s book will be welcomed by those who are 
interested in this field. The information is essenti¬ 
ally practical, and the raw materials include many 
which have recently come into use* The treatment 
of the subject is authoritative, and the book is a 
valuable contribution to the information required 
by the practical man. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
. opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Influence of Steam and of Hydrogen on the 
Burning of Carbon Monoxide. 

In connexion with the different views that hove 
been expressed concerning the relative influence of 
steam and of hydrogen on the burning of carbon 
monoxide-air mixtures, may I point out that this 
influence may be shown in different ways according 
to the phenomena under observation and the condi¬ 
tions : for example, the rate of pressure rise in a bomb 
explosion, the temperature of initial ignition, the speed 
of the flame either in the slow uniform movement or 
in the explosion wave. 

I think all workers are agreed that the rate of the 
explosion wave in carbon monoxide knail-gas under 
ordinary pressure is increased as steam is added to the 
mixture until between 5 and 6 per cent is present; 
and that a similar percentage gives the fastest uniform 
slow movement in carbon monoxide-air mixtures. 
On the other hand, Prof. Bone has found that in a 
bomb at high initial pressure, the rate of spread of 
tha flame (as indicated by the rate of rise of pressure) 
increases rapidly on the addition of traces of steam, 
but reaches a maximum when less than 1 per cent of 
steam is present. The initial high pressure appears 
to favour the direct oxidation of carbon monoxide in 
the flame. 

With regard to the effect of hydrogen added to the 
mixture, Prof. Bone and his colleagues find that the 
flame in the high-pressure bomb travels more rapidly 
with 1 per cent of hydrogen than with 1 per cent of 
steam ; and therefore regard as heresy a phrase they 
quote from a paper by Payrnan and Wheeler that 
moisture is more effective than hydrogen in promot¬ 
ing the combustion of carbon monoxide.” Now some 
years ago it was shown in our laboratory that the j 
explosion wave in carbon monoxide knall-gas was 
slightly faster with 1 per cent of hydrogen than with j 
1 per cent of steam (J.C.S. ; 1923); and in the same 
year the experiments at Sheffield showed that in 
order to get a uniform flame in carbon raonoxide-air 
mixtures of maximum speed, 6 per cent of steam was 
necessary, whereas only 3 per cent of hydrogen was 
required to produce the same effect. It was not, I 
take it, the rates Of the flame, but the difficulty of 
starting the flame in the mouth of the tube containing 
the dry mixture, when less than about 2 per cent of 
hydrogen was present (a difficulty not found with a 
mixture containing much less than 2 per cent of 
moisture), that led to the words quoted, which had, by 
the way, the prefix u apparently.” 

I have recently been experimenting on the effect 
of hydrogen and steam on the ignition point of carbon 
monoxide in air by sending a small stream of carbon 
monoxide (with and without hydrogen) into an atmo¬ 
sphere containing known volumes of steam, both gas 
and atmosphere being pre-heated before they come 
in oontact. The ignition temperatures so found are 
largely influenced by the pressure of the atmosphere, 
and the effect is different in the two oases. When 
hydrogen is added to the oarbon monoxide and the 
W is dried, the ignition points fall regularly as the 
pzwnre fe 4 tediu>ed^m 1000 mm. down to 200 mm.; 
whereas when the oarbon monoxide is dry, and steam 
is added to the air, the ignition points increase as the 
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pressure is reduced from 1000 mm. to 600 mm. and 
then decrease. It happens, therefore, that carbon 
monoxide containing 1 per cent hydrogen may ignite 
in dry air either above or below the temperature at 
which carbon monoxide ignites in air containing 1 per 
cent of steam. It depends on the pressure. 

At the other end of the scale, an unexpected result 
was found here in 1923, namely, that an explosion 
wave travelling through electrolytic gas when it 
impinges on carbon monoxide knall-gas (with either 
steam or hydrogen present) is damped down and loses 
its * detonation" character, which it recovers only after 
an appreciable ‘ run.’ This still wants explaining. 

Prof. Bone, in his recent important work on high- 
pressure explosions, has now given us a new problem. 
He finds a marked acceleration in the pressure-rise 
when the hydrogen content exceeds 0*66 per cent in 
a carbon monoxide-air mixture fired at 50 atmo¬ 
spheres and at room temperature, when the explosion 
has the character of a detonation ; but this sudden 
rise is not observed when the bomb, filled with the 
same charge, is heated before firing to 100°, the 
initial pressure being 64*4 atmospheres. 

Again, the study of the radiation of carbon mon¬ 
oxide flames in Prof. Gamer’s laboratory has shown 
the marked effect of hydrogen in lowering the radia¬ 
tion while it accelerates the rate of the flame : and 
here also there appears to be a sudden change, giving 
a step-like curvo, as if two different mechanisms were 
at work. 

It was an active hare that was started in that Oxford 
laboratory fifty years ago. H. B. Dixon. 

University, Manchester. 


The Quantum Theory of Nuclear Disintegration. 

In a very interesting letter published in Nature 
of Sept. 22, p. 439, Gurney and Condon have used 
wave mechanics to give a qualitative explanation of 
many features of natural a-ray disintegration. It may 
be of interest to point out that using very similar 
assumptions, it is possible to give a quantitative ex¬ 
planation of these features and also to throw light on 
the phenomenon of artificial disintegration. I should 
therefore be glad to be permitted to give a short 
account of these investigations here. 

In the model of the nucleus adopted (G. Gamow, 
Zs. f. Phys., Bd. 51, p. 204) the region of the inverse 
square law forces extends inwards, without serious 
perturbations, to a critical distance r 0 which is appreci¬ 
ably less4rtian the closost distance of approach of the 
a-particles, calculated on classical mechanics, for 
which inverse square law scattering at large angles is 
still observed. For distances less than r 0 there exist 
attractive forces which vary very quickly witli the 
distance. An a-particlc of suitable energy can stay 
inside the nucleus for long periods of time, periods 
which on the classical theory would be infinite, Since 
the o-particle could never pass over the potential 
barrier. On the wave picture, on the other hand, no 
such barrier can ever completely prevent a gradual 
leaking out of the waves, representing the process of 
escape of a-particles. 

The theory enables one to express the radioactive 
decay constant, X, in terms of the velocity of the 
a-particle and the atomic number Z of the element. 
The approximate solution of the problem (G. Gamow 
u. F. Hautormans, Za. /. Phys. in course of publica¬ 
tion) gives the quantitative theory of the. Geiger- 
Nuttafl relation, including the explanation of the main 
deviations from it. In Fig. 1 the bbserved values, of 
the logarithm of the deoay constant X are plotted 
against the velocity of the emitted a-particle v a and 
connected by a continuous line. The dotted line 
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connects the theoretical values of log calculated on 
the assumption that the critical distance r 0 , where the 
very rapid potential fall takes place, has the value 
7*4 x 10‘ 18 cm. for the whole family. An almost 
perfect fit can be obtained if r 0 is taken to vary as the 



cube root of Z. Such values of r 0 make the internal 
nuclear volume nearly proportional to the total 
number of a-particles contained in tho nucleus, and 
if extrapolated to light elements fit well with the 
critical distance 3*4 x 10 -18 cm. deduced by Bieler 
from the deviations from inverse square law scattering 
in aluminium. 

The same model of the nucleus allows us to calculate 
an upper limit to the probability of artificial dis¬ 
integration by bombardment with a-rays, on the 
natural assumption that such disintegration is only 
possible if the incident a-particle enters the inner 
region of tho nucleus (G. Gamow, Za. f. Phy #. in course 
of publication). We must again remember that on 
tho wave picture the incident a -particle can penetrate 
the potential barrier even if its energy is less than the 
maximum opposing potential. We thus get a prob¬ 
ability of penetration depending for a givon element 
exponentially on the velocity of the incident particles 
and decreasing very rapidly with the atomic number 
of the clement. These probabilities expressed in 
numbers of penetrations per cm. track in standard 
air per million incident a-particles are given in Fig. 2 
as a function of the atomic number of the element 
bombarded ; the full and dotted curves correspond 
to the initial velocities of a-particles from ThC' and 
RaC' respectively. In this calculation the critical 
distance r 0 is taken to have Bieler’s value for alu¬ 
minium. For light elements the difference between 
the opposing potential and the energy of the a-partiole 
is small. The results therefore depend largely on 
the model adopted, as the largest atomic number for 
which classical penetration is possible can be estimated 
only approximately. The general shape of the curves 
will, however, remain the same, giving a very rapid 
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decrease in the probability of artificial disintegration 
for heavier elements. Rutherford's observations for 
nitrogen and aluminium are shown by dots and circles 
for the two velocities. 

Taking into account the approximate .character of 
the oaloulations and the experimental uncertainties, 
the close agreement of the observed points with the 
curves may be taken to indicate that for these 
elements the ejection of a proton almost always 
follows immediately on the penetration of the 
a-particle into the central nuclear region. That no 
artificial disintegration was observed hy Rutherford 
for certain other light elements is in no way con¬ 
tradictory to the theory, for it merely means that no 
proton is ejected even after penetration, and this is 
especially natural for the elements of atomic weight 
4 n t whore the nucleus in all probability is built up 
entirely of a-particles. 

Such penetration without disruption of the nucleus 
can only result in the ejection of the a-particles 
approximately evenly distributed in all directions 
(induced radioactivity), and will probably be found 
to explain the remarkable increase of the scattering 
for largo velocities of a-particles observed by Ruther¬ 
ford for the light elements. The remarkable feature 
of curves in Fig. 2 is the steepness of the fall to aero 
for larger atomic number (for example, for iron the 
probability of disintegration falls to 10" 6 and for 
iodine to 10“ lfl ). This is in most satisfactory agree¬ 



ment with Rutherford’s observations, in which no 
artificial disintegration has been observed for any 
element heavier than phosphorus. On the other 
hand, it is quite impossible to bring the theory into 
agreement with the observations of Patterson and 
Kirsch, which not only show numbers of disintegration 
ten or more times as great as Rutherford’s for light 
elements, but also show a considerable probability of 
disintegration for elements as heavy as iron. 

G. Gamow. 

Institute for Theoretical Physics, 

Copenhagen, Sept. 29, 






NATURE 


807 


November 24, 1928) 


The Ultra-Violet Light of the Sun as the Origin of 
Aurora and Magnetic Storms. 

A theoretical investigation has been made of the 
outlying regions of the atmosphere of the earth and 
of the effect of sunlight on these regions ; oertain of 
the conclusions are given in this preliminary note. 
By the usual methods the temperatures and the 
pressures of the atmosphere to great heights were 
calculated for a quiet sun, that is, the sun in its normal 
state, with no terrestrial auroras or magnetic storms. 
Because of the unequal balance at cold temperatures 
between the solar energy absorbed in the ultra-violet 
by the atmospheric gases and the energy re-emitted 
in the infra-red by the gases, the daytime tempera¬ 
tures above 100 km. were found to increase with the 
height above the surface of the earth, until at 300 km. or 
400 km. temperatures of 1000° Kelvin seem reasonable. 
(There is, of course, nothing novel in this, although we 
have been interested in working the matter out more 
exactly perhaps than has been done heretofore.) 

At heights atwive 400 kin. the atmosphere becomes 
very rare and the free paths of the particles very long— 
practically infinite, in fact, were it not for the actions 
of gravity and of sunlight. A portion of the atoms 
(or molecules) of these remote regions dance up and 
down, receiving upward thrusts from thermal impacts 
below and falling back under gravity, and may be 
expected to reach heights up to 10,000 kin., but 
scarcely above this. During the daytime a number 
of the outlying atoms are excited by the short-wave 
ultra-violet light of the sun to which they are exposed. 
A normal atom upon collision with the excited atoms 
may receive a high velocity (collision of the second 
kind), a velocity sufficient perhaps to send it beyond 
the gravitational attraction of the earth. A normal 
atom may also attain a high velocity by absorbing 
the energy of recombination of a positive ion and an 
electron. Therefore there are a number of high¬ 
flying atoms in the outer reaches of the atmosphere, 
and these give rise to interesting effects. Many of 
them might leave the earth never to return were it 
not for the sunlight. They do hasten out towards 
interplanetary space, but under the photoelectric 
influence of the solar ultra-violet radiations they soon 
become ionised. Onoe ionised they are caught by 
the magnetic field of the earth, and as ion pairs are 
constrained to spiral around the line of magnetic 
force, eventually being brought back to the earth. 
If the lino ends in sunlit latitudes, the ion may start 
off on another wild heavenward chase, or it may 
wander down to more prosaic lower levels. If the 
magnetic line ends in night latitudes, as in the polar 
regions after sun-down, the ion pairs, upon plunging 
to the lower levels, hand over their energy of recom¬ 
bination to the atmosphere of those regions. This 
energy may go into heat, or it may, if conditions are 
suitable, reappear as light, such as the auroral display. 
(In passing, we may note that a complete theory 
of the rate of escape of planetary atmospheres 
should contemplate the ideas of the foregoing para¬ 
graphs.) 

Quantitative estimates indicate that an appreciable 
fraction of the solar ultra-violet energy is carried to a 
zone 20° to 30° from the magnetic poles by high-flying 
ion pairs ejected to heights of 20,000 to 40,000 km. 
above the earth. The estimates have depended upon j 
a knowledge of such quantities as the intensity of j 
sunlight in the extreme ultra-violet, the number of 
excited atoms, absorption coefficients (Einstein 1 ® B) } 
©to. These quantities are imperfectly known, but, 
bo far a* can be seen, reasonable values have been 
uB©d, For the case of a quiet sun, the amount of 
energy transferred to the auroral zones appears about 
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sufficient to supply the energy of a mild auroral dis¬ 
play. This is in keeping with the fact that the aurora 
occurs on a rough average two or three times a week 
throughout the year, with no very marked seasonal 
variations. From the velocities of ejection of the 
high-flying atoms and the time which elapses before 
they become ionised, it comes out that a majority of 
the ion pairs plunge to the earth in a zone roughly 
20° to 30°, or 1400 to 2000 miles, from the inagnetio 
poles, and that, relatively few get down to regions 
within 1000 miles of the magnetic poles. This is in 
accord with the observed 23° zone of maximum 
auroral frequency: Since the auroral energy at a 
given magnetic meridian is regarded as being brought 
in from the sun-lit latitudes on roughly the same 
meridian, one would expect (as is observed) the aurora 
to be brighter (or to oocur more often) in the early 
hours of the night than in the later hours. In brief, 
the main characteristics of the aurora receive logical 
explanation on the present theory. 

When the sun becomes active, the magnetic effects 
of the high-flying ions, perhaps inappreciable during 
intervals of solar quiescence, become pronounced and 
result in the magnetic storms. We assume that the 
sun when active sends out a sudden blast of ultra¬ 
violet light. For example, if 1/10,000 part of the 
solar surface, which normally is at a temperature of 
6000°, were removed and there were exposed the 
black body radiations from regions at a temperature 
of 30,000°, the total ultra-violet energy in the wave¬ 
lengths 500 to 1000 angstroms would be increased 
by 10 6 , whereas the solar constant would be increased 
by only one per cent. Actually, in times of solar 
activity, variations of three or more per cent in the 
solar constant are observed, and the increase at 
A 3500 angstroms is such as to suggest even higher 
temperatures than 30,000°, The number of the high¬ 
flying ions is then increased by, say, a factor of 10* 
over the number formed during undisturbed solar 
fieriods. The ions, no matter what their velocities 
are, under the combined action of gravity and the 
earth’s magnetic field, move at right angles to these 
two vectors with a velocity approximately m^/JETc, 
the positive and negative ions moving in opposite 
directions. Thus there is an electric current around 
the earth, the lines of current flow being roughly 
circles in planes perpendicular to the magnetic axis 
of the earth, with centres on the axis. (Each oubic 
centimetre of the high atmosphere, of course, remains 
electrically neutral at all times in spite of the current 
flowing through it.) Calculation of the energies and 
processes involved, indicated that the blast of solar 
ultra-violet light produces enough high-flying ion 
pairs to give rise to a current of 10* amperes for an 
hour or so. This causes a magnetic field of the order 
of 10-* gauss simultaneously over the whole earth, 
which is the order of magnitude observed in the first 
phase of the world-wido magnetic storms. It has 
long been realised that an equatorial current would 
account for the world-wide magnetic storms, and 
several hypotheses have been suggested as to the 
oause of the current. The hypotheses have, however, 
contained a number of difficulties which are absent 
from the present theory. 

The high-flying ions descend in large numbers to the 
zones about 25° from the magnetic poles and form 
there diamagnetic concentrations of considerable 
intensity. On the assumption that the blast of ultra¬ 
violet light does not die away abruptly, but continues 
with lessening intensity for a day or so, the diamog- 
netio polar atmospheric concentrations wax with the 
day and wane,with the night. Upou working out 
the changes in the earth’s magnetic field caused by 
this diamagnetism, agreement is found in practically 
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every detail with the observed complicated diurnal 
storm variations in the three magnetic field com¬ 
ponents at all latitudes. H, 33. Maris. 

E. O. Hulburt, 

Naval Research Laboratory, 

Washington, D.C., U.S.A,, 
feept. 30. 

The Understanding of Relativity. 

I have read with great interest the leading article 
on “ The Understanding of Relativity,” contributed 
by H. D. to Nature of Nov. 3. 1 do not doubt 

Einstein’s work. His conclusions have been tested 
crucially and found correct. But though I believe, 
I do not understand. I can only suppose, as H. D. 
indicates, that the expositors of Einstein have ex¬ 
pressed themselves in language which does not convey 
to ordinary men the meanings they intend. For 
example, H. D. asks, “ What is there difficult to 
understand in the statement- that if we watch a man 
moving quickly we shall find that his clock will not 
keep time with ours? ” But I do find it difficult. If our 
clocks are good, why will they not koep time ? What 
has space to do with it ? I can understand that his 
clock will not, in a sense, keep time with the sun ; 
for if he starts at midday and travels with the sun, 
and as fast, he will always be at midday. But surely 
his clock will measure the passage of time with mine, 
tick by tick ; and surely it is possible to explain in 
simple language that which H, I>. finds so simple. 

Another paradox which puzzled me before ever I 
hoard of Einstein, and which to this day 1 do not 
understand, is that, while I am told that parallel lines 
are those which keep a certain distanoe apart—say a 
yard—I am also told that parallel lines, if continued 
far enough, will ultimately meet—owing to the 
curvature of space, or some suoh reason incomprehen¬ 
sible to me.- But, if they always keep a yard apart, 
how can they meet ? Is paradox necessary in science ? 
So far as I am able to judge, paradox always means 
words used with unlike meanings. A horse-chestnut 
and a chestnut horse is an example. 

I feel I am airing my ignorance ; but this sort of 
ignorance is so widespread that its dispersal is worth 
while. Science, limited to 11 only three (or is it 
eleven ?) people in the world,” is very limited. For 
the mass of people it is dogma, that refuge of authority 
and that bane of science. Once again 1 ask, in what 
sense will the other man’s watch not keep time with 
mine ? Since H. I), declares in effect that it is not 
difficult to understand, he should find it easy to explain. 

G. Archdaix Reid, 

120 Lennox Road South, 

Southsea, Nov. 6. 


Sir Archdall Reid’s inquiry, which is very much 
to the point, arises, I think, from an indefiniteness 
in the word * understanding.’ When applied to a 
scientific deduction outside present possibility of 
observation, this word has at least three distinct 
meanings. First there is the simple comprehension 
of what is predicted; secondly, the understanding 
of why it should be so, expressed in terms of more 
elementary scientific concepts; thirdly, the under¬ 
standing of why scientific men have been led to 
predict it. To take an example—suppose the earth 
wer e permanently cloud-bound, and a physicist pre¬ 
dicted that above the clouds space would appear 
blue. Understanding in the first sense would corre¬ 
spond to a clear mental picture of what was meant 
by the statement. In the second sense it would mean 
• the mastery of the theory of the scattering of light. 
In the third sense it would mean the understanding 
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of the reasons which led to the prediction, which 
might conceivably involve a knowledge of the be¬ 
haviour of a photoelectric) cell in a sounding balloon. 

Of these three meanings, the one implied throughout 
the article in question was the first. It may seem the 
most trivial, but it is actually the most important 
for the non-soientific man, for it represents what is 
for him the most vital part of soienoe; that part, 
namely, which he can assimilate and use in forming 
his own personal creed or philosophy. He can 
dispense with details of technical interest, but he 
cannot dispense with a knowledge of what it is that 
science is actually finding out. It is the provision 
of this kind of understanding that is the aim of 
expositors who employ the properties of curved mirrors 
to illustrate the requirements of the special theory 
of relativity or those of ‘parallel 1 lines drawn on 
spheres to represent the effeots of the curvature of 
space. The devices are admirable, and have been 
admirably utilised by more than one writer. So far 
as I know, it is not possible to improve on them, and 
students infinitely lower in soale of intelligence than 
Sir Archdall Reid can, by their aid, understand the 
requirements of relativity as well as they understand 
that the sky is blue. The reason why they question 
this, as I conceive it, 1 have stated in the article ; 
it is simply scepticism. 

I think this interpretation of the position is really 
borne out by Sir Archdall Reid’s letter. He asks 
why the clooks of observers in quick relative motion 
will not keep time. This is asking for understanding 
of the second type, and I can only answer : I do not 
know ; it is simply a fact of Nature too elementary 
to be explained in this sense. But the interesting 
thing is to consider why Sir Archdall Reid asks this 
question. He does not ask why two Admiralty 
chronometers, one at Greenwich and one at Chatham, 
should keep time. Although, presumably, he has not 
made the experiment, I take it he would not regard 
the result as beyond understanding. Yet it is on 
precisely the same footing as the relativity result. 
The facts that clocks at these two different places 
keep time, and that clooks in quick relative motion 
do not keep time, are equally elementary facts of 
conceivable observation. Why, then, * seek for a sign ’ 
in one case and not in the other ? I suggest that it 
is simply because the first confirms a preconception 
and is therefore credited, while the other violates 
a preconception and is therefore instinctively dis¬ 
credited. If Sir Archdall Reid really believed 
Einstein, why should he require an explanation from 
him and none from the Astronomer Royal ? 

H. D. 

The Universe and Irreversibility. 

On the assumptions that space-time is finite 
spatially but not temporally (apart from supernatural 
events suoh as creation), and that atoms ana radiation 
are mutually convertible. Sir James Jeans (Nature, 
122, p. 089 ; 1928) arrives at the conclusion that the 
universe is progressing towards a final state of 
maximum entropy from which no return is possible. 
While such a state has a maximum a priori probability, 
it does not follow that it is final. 

Supposing the state of maximum entropy to be 
reached, and all atoms capable of such a trans¬ 
formation to be dissolved into radiation, Sir James 
Jeans (Nature, 121, p. 674 ; 1928) calculates that 
the probability of existence of one ncm-permanent 

atom is of the order of In other words, 

during only of the reat of eternity vriU there 

be even one non-permanent atom. Now the minimum 
number of atoms in the present universe, according 
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to Rubble (A atrophysioal Journal , 64, p. 321 ; 1926), 
is about* 10® 1 . Then, as Sir James Jeans (Nature, 
121, p. 674 i 1928) points out, the probability of a 
universe with as little entropy as it possesses at 

io M 

present is of the order of (lO“ loll * # ) , or 10 10#a # , 
assuming that an appreciable fraction of the present 
atoms are non-permanent, and that most of the 
energy of the present universe is in the form of 
radiation of frequency too small to build atoms 
readily. This probability is very small, but finite, 
and remains finite however large the finite universe 
may be. Now in the course of eternity any event 
with a finite probability will occur. Hence if the 
present universe melts away into radiation, another 
equally improbable will develop in the course of about 

10 l ° l0 ° years. But the improbabilities involved are 
so vast that it is perhaps unlikely that even a single 
atom will be built up from radiation in intcr-galactic 
space during the ‘ life 4 of the present universe. 
Fluctuation can generally be neglected in practical 
life, but not m the contemplation of eternity. 

If the above argument is correct, there is no need 
to assume a break in the order of Nature to account 
for the beginning of the present universe. In this 
case the time taken by sucn events as the ‘ life * of a 
star is instantaneous in comparison with its re-creation; 
and eternity is, on the whole, dull. Indeed, all but 

of it is duller than the present moment. But 
during most of eternity there oan be no living creatures 
at all resembling ourselves to be bored. For since all 
organisms live by the utilisation of processes involving 
increase of entropy, they can presumably only exist 
during the aftermath of a very largo fluctuation. This 
is why we are witnesses of this excessively unusual 
occurrence. 

This letter is not intended to suggest that the 
above view of the universe is correct, but that it is 
consistent with Sir James Jeans’s premisses, even if 
the actual numbers involved are very different from 
those here assumed. J. B. S. Haldane. 

Sir William Dunti Institute, 

University, Cambridge. 

May a self-constituted Anubis of the scientific philo¬ 
sophy of ‘ the ancients * raise a plaint outside the door 
of the Temple of Modem Knowledge from which he 
hears the voice of its Secretary stating his opinion 
about their views ? (Supp. Nature, Nov. 3). The 
irreversibility of living energies was fundamental 
knowledge on which the ancient scientists of Aryavarta 
based their doctrines of evolution, human and cosmic ; 
and the ancients will be pleased to know that the 
modems have, in their turn, discovered this law of 
Nature. Everything in the universe, from atoms to 
stars, is subject to * birth * (manifestation) and ‘ death * 
(withdrawal into latency). Periodical cycles of 
appearance and disappearance of all forms of life is 
the method of the evolution of consciousness. The 
phoenix rises out of the dead ashes at the close of the 
dark half (Pralaya) of the cycle. The ancients would 
agree with the view expressed in the notes on p. 703 
referring to Sir James Jeans’ lecture “that a degrada¬ 
tion of the physical universe is not necessarily a 
degradation of the world of spirit.” To them a 
Manvantara is a cycle of a solar system: a Maha- 
tnanvantara that of the cosmos. These cyoles are 
“The days and nights of Brahma.” Oxford has 
published “The Sacred Books of the East” in many 
volumes, but Cambridge is advised to read the English 
translations of Indian scholars, who understand better, 
the technical language and scientific symbols of their 
ancestors. W. W. L. 
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An Attempt to Polarise Electron Waves by 
Reflection* 

An experiment has been made to tost whether or 
not oloctron waves are polarised by reflection from the 
face of a crystal. 

Tho experiment is similar in method to the double 
mirror experiment by which one demonstrates tho 
polarisation of light by reflection from glass. A 
homogeneous beam of electrons is reflected at 46° 
incidence from a {Ill}-faee of a nickel crystal, and 
the reflected beam proceeding from the first crystal is 
then reflected at the same angle of incidence from a 
second similar crystal. A double Faraday box is 
placed to receive electrons proceeding from the second 
crystal in the direction of regular reflection, but only 
such electrons are allowed to enter the collector as 
have retained all or nearly all of their initial energy 
through the two reflections. Electrons which have 
lost amounts of energy corresponding to more than 
two equivalent volts are excluded by an opposing 
potential. 

The second crystal and the collector are joined 
rigidly together, and the system comprising these 
parts may bo rotated about an axis which coincides 
with the axis of the beam proceeding from the first to 
the second crystal. It is possible, therefore, to vary 
the dihedral angle between the plane of incidence of 
the second reflection and that of the first. There are 
two positions of the moveable system for which these 
planes coincide, and for these * parallel 1 positions the 
current entering the collector should be a maximum 
rovided asymmetry is impressed upon the electron 
earn at reflection ; for the intermediate 4 transverse ’ 
positions the current should be a minimum. 

The observation is that, if such a doubly periodic 
variation of the current with angle exists, its amplitude 
is less than two one-hundredths of the total current, 
which corresponds to tho uncertainty of tho measure¬ 
ments. So far as our observations go, there is no 
polarisation of electron waves by reflection. 

The measurements have been mode at bombarding 
potentials in the range 10 to 150 volts. Within this 
range the intensity of the doubly reflected beam 
exhibits five maxima, occurring at bombarding potent¬ 
ials 20, 55, 77, 103, and 120 volts. Tho maxima corre¬ 
sponding to the highest three of these voltages were 
observed in our earlier experiments on electron reflec¬ 
tion (Proc. Nat. Acad. >SYt., 14, 624 (Fig. 3); 1928). The 
two at the lower voltages were outside the range of 
these previous observations. 

The beam at 120 volts is particularly strong, and 
with regard to this beam it may bo stated that the 
amplitude of tho variation duo to polarisation is less 
than one-hundredth of the total current. 

The current incident upon the first crystal is about 
2 x 10* 4 amp., and the current received in the collector 
ia of the order 5 x 10~ 1B amp. C. J. Davisson. 

L. H. Germer. 

Bell Telephone Laboratories, Inc., 

New York, N.Y., Oct. 19. 

Radio vision. 

In steering clear of tho hybrid * television ’ in a 
note in Nature of Nov. 3, p. 704, you lead to a con¬ 
fusion of terms which, unfortunately, is common. 

* Radiovision ’ is suitable for 1 television ' by radio, 
but * television ' can also be transmitted by telegraph 
or telephone line. 

Near the end of the note you refer to “ the radio 
pictures,” meaning ‘television.’ The broadcast of 
radio pictures—phototelegraphy—is now being done 
by the B.B.C., and is in a state much nearer prao-, 
ticability than ‘ television/ 
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In several countries there is great controversy over 
the use of terms in this new branch of applied science. 
It is almost certain that these words will remain : 
television, in English-speaking countries ; television 
in France ; and femsehen, in Germany. It would 
be well for the sake of preventing misunderstanding 
if the philological quibbles were dropped immedi¬ 
ately. William J. Brittain. 

Lake Drive, Hull. ___ 

Mr. Brittain raises the question of what is meant 
by radio vision and television. As a rule, we have to 
be guided largely not only hy the context but also 
by the nationality of the user. At one time it was 
thought that radio-telegraphy should replace wireless 
telegraphy, and many committee meetings were held 
by electrical engineers to consider this question. It 
was found that commercial interests, including patent 
rights, had to be considered, and bo as a compromise 
the British Engineering Standards Association agreed 
to sanction both. As a matter of fact it has become 
common practice to use both, and the question of the 
survival of the fittest may never arise. In America, 
1 radiovision ’ is largely used to denote the trans¬ 
mission of living pictures partly through the ether, 
and an attempt is made to restrict television to the 
transmission of living pictures through wires. Photo¬ 
telegraphy is another art altogether. It is the repro¬ 
duction of photographs, pictures, etc., by electric 
impulses sent through wires or through the ether. 
The Post Office and the Marconi Company make 
extensive commercial use of this method, and we 
have seen admirable reproductions of photograplis 
marie in a few minutes sent from Berlin to London. 
Perhaps it would he best to use the hybrid word 
4 television 1 to denote the art of sending practically 
instantaneous living pictures over long distances 
either by wire or by the ether and restrict the hybrid 
word 4 radiovision ’ to the latter method of trans¬ 
mission. The use of words like ‘ televisor,’ which 
is a trado word registered by the Baird Company, to 
denote a special kind of apparatus, is obviously ro- 
Btricted. —[Editor, Natuiie .] 

Stellar Spectra in the Far Ultra-Violet. 

Stellar sjwctra cannot be studied in the far ultra¬ 
violet spectral region, because the earth’s atmosphere 
has too strong an absorption beyond about 3000 A., 
due to the amount of ozone in the upper atmosphere. 
There is no doubt that this ozone is formed by the 
photochemical action of the sun’s radiation. Most of 
this ozone is at a height of 45-50 km,, although the 
measurements of Dobson and his co-workers show 
that perhaps about 30 per cent of this ozone diffuses 
to deeper layers, probably to 20 km. or lower. On 
the other hand, we can suppose that in the higher 
layers (100 km. and more) less ozone will be formed, 
corresponding to the lower pressure. 

If we consider that in the midwinter in a polar 
region of about 4000 km. diameter the sun’s radiation 
does not penetrate deeper than to a height of 50 km. 
at the edge of this eircio, and not deeper than to about 
700 km. over the north pole, we should expeot that 
at this time no ozone will be formed there. We should 
also expect that the ozone formed during the summer 
will be decomposed before midwinter. Then we 
should not find a strong absorption of ultra-violet 
light in this arctic region in the midwinter unless 
convection were to move ozone from southern regions 
to this polar zone. But under favourable conditions 
we can also expeot that a large amount of ozone will 
be decomposed before it reaches the place of ob- 
• servation. It is not probable that the endothermic 
ozone can be driven 4000 km. or more from the place 
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of photochemical formation to the place of observa¬ 
tion without any decomposition. 

Therefore at a place in the polar region near the 
edge of the arctic night we should find a better 
chance of observing shorter wave-lengths in stellar 
spectra than at any other time and any other place. 
With only a small percentage of the normal amount of 
ozone, we should find the whole spectrum to about 
2100 A., where the absorption of the oxygen molecule 
begins. What the real conditions are we do not 
know, but in any case we “can expeot with certainty 
from a study of stellar ultra-violet spectra in the 
arctic night just as important results for astrophysics 
as for meteorology and geophysics. 

This paper was communicated by Prof. H. N. Russell 
at the meeting of the International Astronomical 
Union in Leyden to Prof. 8. Rosseland and Prof. C. 
Stunner (Oslo). They expect to arrange experiments 
to study this problem at Tromsft. 

Gunther Oario. 

(Fellow of the International 
Education Board.) 

Palmer Physical Laboratory, 

Princeton, N.J. 


The Structure of the Benzene Ring. 

An X-ray examination of hexa-methyl benzene, 
C 6 (OH 8 ) e , recently completed, has led to certain de¬ 
finite and fundamental conclusions concerning the 
symmetry and form of the benzene ring. 

The crystals belong to the triclinio system and there 
is only one molecule in the unit cell. The maximum 
molecular symmetry is therefore a centre, in agree¬ 
ment with previous results on benzene and the fully 
halogenated benzene derivatives (E. Gordon Cox, 
Nature, 122, 401, and others). One of the possible 
minimum cells, however, has its o and b axes very 
nearly equal (9*010 A. and 8-926 A. respectively), 
while the angle between them is 119° 34', that is, 
nearly 2 jt/ 3. There is an excellent oleavage parallel 
to tho (001) plane, and the reflections from the various 
orders of this plane diminish in intensity in almost 
tho same proportion as those from the (001) cleavage 
plane of graphite. There is also a marked periodicity 
in the intensities of reflection from planes in the [001] 
zone. The reflections from (h k 0) p lanes correspond 
closely to thoso from (&~h + k 0) and (h+Tc h 0) planes. 
There is a similar, though less obvious, resemblance 
between (hkl) (k h + kl) and (h + k h l) planes. 

These intensity variations prove quite olearly the 
existence (hitherto assumed for crystallographic pur¬ 
poses) of pseudo-hexagonal or hexagonal symmetry 
m the benzene ring, and also that, in this compound 
at least, the benzene ring is almost if not quite fiat ; 
that is, it resembles the rings of six carbon atoms 
existing in graphite rather than those in diamond. 

A further analysis of the intensities shows that the 
only possible arrangement of carbon atoms is one in 
which the side of the benzene hexagon (distance be¬ 
tween oentres of neighbouring carbon atoms) is 1*42— 
1*48 A. The least C—C distance in graphite is 
1*42 A., while the side of the hexagon obtained by 
projecting Bragg’s ‘ puckered ’ benzene ring on to the 
mean plane of the ring is 1*45 A. The substitution, 
therefore, of a flat benzene ring for the puckered rings 
in naphthalene and anthracene would not affect the 
periodicity in the c direction, which is one of the most 
striking features of those crystals (W. H. Bragg, ZeiL 
/. 66 , 27). 

A more detailed account of this investigation is now 
being prepared and will be published elsewhere. 

K. Lonsdale (nie Yardlhjy). 
The University, Leeds. 
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The Palaeozoic Mountain Systems of Europe and America . 1 

By E. B. Bailey. 


T WO factors are involved in the geological 
classification of folded mountains, namely, date 
and position. One-half of the surfaoe of Europe has 
escaped mountain deformation since the dawn of the 
Cambrian, This area, which we may call Baltica, 
has its base on the Urals and its apex in South Wales. 

Two Palaeozoic mountain chains meet in South 
Wales about the western angle of Baltica. In 1887 
Suess named the older of them Caledonian, out of 
compliment to Scotland. It runs north-east and 
its folded, cleaved, and broken rocks appear at the 
surface in many parts of the British Isles, in most 
of Norway and along much of the Swedish frontier. 
They frequently include marine representatives of 
the Cambrian, Ordovician, and Silurian ; but the 
Devonian, where developed within the Caledonian 
belt of Britain and Scandinavia, and often in 
adjacent districts, is of continental or, in other 
words, of Old Red Sandstone facies ; and is later 
than the more violent of the mountain disturbances. 

Near Girvan we find, in addition to the post- 
Silurian unconformity, another of intra-Ordovician 
date, sufficiently important to bring Upper 
Liandeilo conglomerates on to Arenig plutonic 
intrusions. This earlier unconformity disappears 
with amazing rapidity towards the south-east; but 
north-westwards it increases in scope, while in the 
same direction the post-Silurian unconformity fails. 

The evidence for these propositions lies partly in 
the Southern Uplands and partly in exposures to 
the north-west. The interpretation of the Southern 
Uplands is one of the miracles of science. We owe 
it to Lapworth, an English schoolmaster attracted 
to Galashiels by the charm of Scott’s romances. 
During the seventies of last century Lapworth 
demonstrated that the hitherto despised graptolites 
furnish an extraordinarily sensitive time-scale for 
Ordovician and Silurian stratigraphy. This led 
him on to the discovery that many of the rook 
groups that pass with broken complication through 
the tightly compressed steep isoclinal folding of 
the district change profoundly in thickness and 
character from south-east to north-west. 

The total thickness of the Upper Liandeilo, 
Caradoc, and Llandovery at Moffat in the centre of 
the Southern Uplands is given by Peach and Horne 
as 220 feet, consisting of black graptolitic shale and 
unfossiliferous mudstone. At Girvan, which is 
only 25 miles to the north-west in cross-strike 
measurement, these same formations are reckoned 
as more than 4800 feet thick, and their constituents 
include conspicuous conglomerates, grits, Hags, grey 
shales, shelly beds, and one 00-foot limestone, in 
addition to subordinate intercalations of black 
graptolitic shales. The coarse deposits mark an 
approach to a coast line lying to the north-west, 
and tbeir material contains much recognisable 
debris of Arenig cherts, lavas, and intrusions that 
must have formed part of a land surfaoe in that 

, 1 From the prudential address to Section C (Geology) o t the British , 
Association, delivered at Glasgow on Sept. 10. 1 
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! direction. The great thickness of suoh shallow- 
water marine sediments indicates long-continued 
subsidence of the sea bottom, preparatory, as it 
were, to mountain upheaval. 

The most impressive geological phenomenon in 
Scandinavia is the marginal over-riding of Baltica 
by the Caledonian mountains. It is best displayed 
in the province of Jamtiand, where there are com¬ 
paratively wide exposures of fossiliferous Cambrian, 
Ordovician, and Silurian. These formations lie 
undisturbed in the south-eastern part of their out¬ 
crop. Gradually, north-westwards, tranquillity is 
replaced by isoclinal folding, small-scale thrusting, 
and intense distributed shearing. Above lies the 
great Scandinavian thrust-mass or ‘nappe/ the 
cause and origin of all the trouble. 

When, in 1888, TOrnebohm first propounded his 
overthrust theory of the Scandinavian Chain, he 
mentioned sixty miles as a minimum displacement, 
and compared this estimate with the half-mile of 
overthrusting previously described by himself from 
Dolsland and with Peach and Home’s ten miles 
from the North-west Highlands of Scotland. In 
1896, by which time he had received important help 
from Htigbom, he was able to demonstrate that the 
Scandinavian thrusting exceeds eighty miles. 

The North-west Highlands of Scotland show the 
opposite margin of the Calodonian Chain to that 
studied by Ttimebohm in Jamtiand. A British 
audience knows full well the history of discovery 
in this wonderful region. Peach and Homo’s lucid 
and beautifully illustrated descriptions, dating from 
1884, 1888, and 1907, have, in Suess’s words, 
“ rendered our northern mountains transparent.” 
The fossiliferous sediments of Durness, over which 
the Moine crystalline schists are thrust, are of 
Cambrian and probably Lower Ordovician age. 
They are essentially a quartzite-limestone (largely 
dolomite) succession, and in lithological character 
and fossil content they belong much more nearly 
to North America than to the rest of Britain. 

The Atlantic seaboard of North Amorioa, south¬ 
wards from Newfoundland, is constituted of 
Palaeozoic mountains, locally concealed beneath a 
coastal spread of Cretaceous and Tertiary rocks. 
American geologists call their ancient mountains 
the Appalachian System. To European eyes they 
appear as a complex of two systems, rather than as a 
single system ; but for the moment we may let this 
pass. Beyond the Appalachian Mountains lies an 
enormous interior region, the Laurentia of Suess, 
which, like Baltica, has remained unaffected by 
folding since late pre-Cambrian days. 

The age and relations of the portion of the 
Appalachian complex, which borders the St, 
Lawrence Lowlands of Laurentia, justifies our 
groupihg it with the Caledonian System. It was 
Marcel Bertrand who, in 1887, saw that the 
Appalachian Mountains, as a whole, oould be 
partitioned among the two great Palaeozoic systems 
that, on our side of the water, meet in South 
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Wales. In Newfoundland, Canada, and northern direction, oame to rest at its foot. The fossils of 
New England the Appalachian Mountains belong the two sets of deposits are as distinct os the 
to the Caledonian System, in the sense that their rooks themselves, and this has led certain dis- 
main movements were completed before the close tinguished palaeontologists to postulate continuous 
of the Devonian period. land barriers, or isthmuses, separating the two 

On Dec. 31, 1860, Logan addressed a long letter fields of accumulation. On the other hand, I think 
to Barrande, and told him how he had been forced it oan be established that the limestone of the one 
to recognise a zone, situated on the mountain front, field has repeatedly landslipped down upon the mud 
where older rooks are habitually overthrust upon of the other; in which case the division cannot have 
younger. He actually laid down the course of his been an isthmus, but merely a submarine slope, 
postulated thrust all along its Canadian outcrop My conception of the Logan Slope is a slight 
from Lake Champlain to the extremity of Gaap6. modification of Logan's original. Let us picture 
On this account the Champlain—St. Lawrence the slope, not as a rigid feature of pre-Cambrian 
thrust-zone is often spoken of as the Logan Line. date, eventually obliterated by Palaeozoic sedi- 
Logan was of course only applying a familiar mentation, but as tectonic in origin and inter- 



Fio. 3.—Tectonic map of Europe. The ornamented regions (Baltlca, Laurentia, etc.) have remained unaffected by mountain-folding since 

S re-Cambrian times. Their pre-Cambrian outcrops are shown by ticks, Cambrian and later by stipple. Contractions are used for 
lack Forest, Edinburgh, Glrvan, Jamtiand, Ll&ge, Stonehaven, Trondhjera, Valenciennes, Wicklow. 


principle ; for, in the Statos, thrusts had been de- mittently renewed by hinged subsidence. Earth - 
scribed by the brothers Rogers so early as 1842, and, quakes conneoted with the intermittent renewal 
in the Alps, by-Esoher in 1841. Still, there can be no were probably responsible for the landslips to 
question that Logan’s letter to Barrande furnishes which I have just alluded. It is well known 
ono of the main landmarks of tectonic science. that most of the major earthquakes of to-day 
Logan also recognised that the north-westward originate on submarine slopes, and that im- 
frontal thrusting of the Caledonian Mountains of portant submarine landslips preoipitated by such 
Canada followed a much older line of slope, lead- earthquakes have been described, for example, in 
ing down south-eastwards from the platform of connexion with the Tokyo disaster of 1923. Of 
Laurentia to the comparative depths of the Cale- late years Kendall has reawakened British students 
donian sea bottom. He gave his theoretical slope to the possibility of reoognising earthquake pheno- 
a double function. First of all it had to act as a mena m the records of the past. I believe that 
boundary to early sedimentation, and then as a guide a story of recurrent earthquakes is written in the 
to later thrusting and folding. There is, however, submarine landslip-deposits of Hie Logan Slope, 
another aspect of Logan’s Slope that has not, I If now we cast our minds back to the ohange of 
think, attracted sufficient attention. This slope, facies that Lapworth recognised in the Southern 
when completely submerged, seems to have fur- Uplands of Scotland, we find it on the whole of more 
nished a dividing lino between clear-water Ordo- gradual type than that characteristic of Canada, 
yioian limestones (American facies), that grew on In the Southern Upland sea, mechanical sediment 
north-west, and muds and sands travelled down a tectonic slope, and ohange of 
(Caledonian facies) that, creeping from the opposite faoies depended upon the arrest of coarse material 
No. 3082, Vol. 122] 
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by deep water. In the Canadian sea, mechanical 
sediment reached the foot of a tectonic slope up 
which it woe unable to climb. In both cases we 
notice subsidence preceding mountain elevation— 
an idea whioh had its beginnings in a publication 
of Hall’s on the Appalachians, dated 1859, and its 
subsequent development more especially in the 
writings of Dana and Haug. 

In 1887, the later of the two great Palasozoic 
chains that meet in South Wales received a double 
name from Suess. He distinguished along its 
course a couple of congruent mountain arcs with 
an inflectional junction of their fronts (syntaxis) 


northern front of the Hercynian Mountains has 
provided a favourite theme among tectonists from 
the days of Dumont and Rogers, 1832 and 1849. 
In 1877, Cornet and Briart, and in 1879, Gosselet, 
announced large-scale overthrusting, the first of 
the kind to be recognised in European Paleozoic 
chains. Of recent years, much the most delightful 
addition to our knowledge of the ground has been 
afforded by Fourmarier’s 1905 interpretation of 
the Window of Theux, south of Lidge. 

The preparatory hinged subsidence that we have 
met with in the history of the Caledonian Chain, in 
southern Scotland and again in Canada, reappears 



Flfl, 2.-—Tectonic map of North America. The ornamented region (Laurentin) haa remained unaffected by mountain-folding since pre- 
CambrUn times; its pre-Cambrian outcrops are shown by ticks, Cambrian and later by stipple. The western cordillera Is of Mesozoic 
and Tertiary date. 


near Valenciennes on the Franoo-Belgian border. 
The eastern arc he called Variscan, the western 
Armorioan. The names are based on the Latin 
for the Bavarian town of Hof, Curia Variscorum, 
and for the French province of Brittany, Armorica. 
The meeting of the two arcs near Valenciennes 
is closely comparable with the meeting of the 
Carpathians ana Alps near Vienna. 

The date of the Armorioan and Variscan folding 
varies somewhat according to locality, but lies 
either within, or at latest shortly after the close of, 
the Carboniferous. Bertrand, publishing the same 
year as Suess, classed these mountains on a purely 
age basis, as part of his Hercynian System (called 
after the Harz). Unfortunately, Bertrand’s name 
Heroyhiaii was preoccupied ; but I propose to use 
it in his sense in the present description. 

The Franco-Belgio-German coalfield at the 
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in the Hercynian record of western Europe. Broadly 
speaking, the Devonian of the Hercynian Foreland 
is continental (Old Red Sandstone), while that of the 
Hercynian Mountains is marine. Evidently the 
marine Devonian gathered on a tectonic slope that, 
descending southwards to the site of the future 
mountains, was constantly renewed by subsid¬ 
ence. 

The contrast between the foreland and the 
mountain region is particularly striking along the 
Franoo-Belgian front of the chain, even when we 
make allowance for exaggeration by overthrusting. 
The Lower Devonian and the lower part of the 
Middle Devonian of the thrust region sometimes 
total 17,000 feet, while both divisions are absent 
in the over-ridden foreland to the north. The line 
at which this great mass of sediment fails is known 
as the Condroz Crest. I prefer to speak of it, when 
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conoemed with its pre-thrust charaoter, as the 
Condroz Slope. 

During Lower Carboniferous times, marine trans¬ 
gression submerged the Hercynian Foreland far and 
wide. A northern continent persisted, but its 
waste was retained along adeltaic belt that stretched 
through southern Scotland and northern Ireland. 
Accordingly, clear shallow waters covered much 
of the foreland in Belgium, England, and Ireland, 
where it encouraged the growth of Carboniferous 
Limestone. At the same time, the interior Hercynian 
zone, lying to the south, showed signs of mountain 
development, and its uplifted portions furnished 
sand and mud to the contiguous sea. It is almost 
certain that the northward travel of the Hercynian 
mud was checked by a successor of the Condroz Slope 
leading down from the shallow waters of the sub¬ 
merged foreland to the foredeep of the growing chain. 

Without attempting to sketch this history even 
in outline, let us pass on to Millstone Grit times, 
when a slackening in the general subsidence of the 
foreland allowed deltas from the persistent northern 
continent to join with others from the growing 
southern mountains. They met upon the site of 
the erstwhile Carboniferous Limestone Sea and 
thereafter placed Scotland in frequent communica¬ 
tion with contemporary land regions in France and 
Germany. Just at this critical time, as Kidston 
and Traquair have shown, the land flora and 
estuarine fish fauna of Scotland underwent a 
remarkably sudden alteration ; whereas the fauna 
of the open sea showed no corresponding change. 

The new flora that all at once appeared in Scot¬ 
land, is one that has been demonstrated by Potoni^ 
and others to have arisen in a normal gradual 
fashion on the deltas fronting the nascent Hercynian 
Mountains ; and I attribute its abrupt introduction 
into Scotland to migration across the confluent 
southern and northern deltas of the Millstone Grit. 
The contemporaneous renovation of the estuarine 
fish fauna of Scotland can also be explained by the 
meeting of the deltas, since this event made Scottish 
rivers tributary to the general drainage system 
of western Europe. 

There is another aspect of the deltaic apron of the 
Hercynian Mountains which used to appoal insist¬ 
ently to the imagination of Marcel Bertrand. This 
deltaic accumulation gathered in the frontal 
depression of the growing Hercynian Chain, and 
to-day it furnishes the greatest belt of coalfields in 
the whole of Europe. We know it in Upper Silesia 
and again in tho Ruhr, Belgium, north-east France, 
Dover, Somerset, and South Wales. 

The phenomenon of mountain crossing receives 
two independent illustrations along the course of the 
Hercynian Mountains of western Europe. In Upper 
Silesia the front of tho Hercynian Chain emerges 
from beneath the Carpathians, while in the British 
Isles it obliterates for the time being the south- 
westward continuation of the Caledonian Chain. 
Where the Carpathians and Alps have trespassed 
upon the domain of the Hercynian Mountains the 
latter had already been buried beneath an un- 
conf ormable cover of Mesozoic and Tertiary marine 
sediments. Similarly, where the Hercynian front 

No. 3082, Vol. 122] 


crosses the Caledonian Chain in Iceland, the new 
mountains, at the present level of denudation, 
consist of Devonian and Carboniferous sediments. 

In America, from New York southwards, the 
north - west front of the Appalachian complex consists 
of folded and often overthrust Palaeozoic sediments 
that extend upwards into Coal Measures. This belt 
it was that gave the brothers Rogers material for 
their ever-famous address delivered in 1842 before 
the American Association of Geologists. The last 
great movement seems to have been in the early 
Permian. Accordingly, Marcel Bertrand, in 1887, 
placed this frontal Pennsylvanian belt of the 
Appalachian Complex in his Hercynian System. 

The most interesting peculiarity of the Hercynian 
System in America is its penetration to Laurentia, 
to the north-west foreland of the Caledonian 
System. The crossing of the chains, begun in the 
British Isles, is completed in New England. The 
actual front of the Hercynian Chain cannot be 
mapped with precision in the American part of the 
zone of crossing, because the critical district has 
been largely denuded of its Carboniferous rocks. 
At the same time, important Carboniferous outliers 
do occur in the southern States of New England 
and are strongly folded ; whereas the Carboni¬ 
ferous spreads of the maritime provinces of Canada 
are tolerably undisturbed. The best known of the 
New England outcrops crosses Rhode Island, and its 
prevailing rocks are conglomerate, arkose and slate. 
Though folded, cleaved, and cut by granite and 
pegmatite, the Rhode Island Carboniferous agrees 
with that of Canada in being unconformable to the 
Caledonian disturbances. 

Where at last the Hercynian Mountain front 
steps clear of its Caledonian predecessor, one 
encounters a sedimentary superposition of facies 
that is quite unknown in Europe. In Pennsylvania 
there is an immense concordant succession from 
Cambrian to Carboniferous. In the cores of 
anticlines we find our Durness (Beekmantown) 
Limestone, because we stand on the north-west 
foreland of the Caledonian Chain. In tho hearts of 
synclines we discover Upper Carboniferous Coal 
Measures (Pennsylvanian) derived from the waste 
of the growing Hercynian Mountains, and we 
follow Bertrand in our thoughts to South Wales, 
the Ruhr, and Upper Silesia. 

The study that we have made of mountain chains 
with their folds and their thrusts, which individually 
may be of the order of 100 miles, involves a recog¬ 
nition of some type of continental drift. Of late 
years Wegener has developed this idea on a par¬ 
ticularly grand scale. He has accounted for many 
recognised correspondences in the geology of the 
two sides of the Atlantic by supposing that the 
ocean has flowed in between the Ola World &n<i the 
New, as the two continental masses, with geological 
slowness, drifted asunder. One cannot help feeling 
that Wegener may perhaps be telling us the truth. 
The available evidence is crude ana ambiguous; 
but it is certainly startling to be confronted on the 
coasts of Britain and America with what read like 
complementary renderings of a single theme : the 
crossing of Caledonian Mountains by Hercynian. 
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Sir Joseph Banks, Bart. 

President of the Royal Society from 1778 until 1820. 


rpHE forthcoming anniversary meeting of the 
I. Royal Society is the hundred ana fiftieth 
anniversary of the election of Joseph Banks, the 
distinguished naturalist and companion of Captain 
Cook in his first voyage of discovery, as president of 
the Society. Banks was elected a fellow in 1766, 
chosen president in 1778, and served in that office 
for a period of forty-one years. Those who com¬ 
prised the pageant of science during his presidency, 
choosing names in a catholic sense and in order 
of years, included Count Rumford, Cavallo, 
Desaguliers, William Herschel (who communicated 
to Banks the name Oeorgium Sidus for the new 

E lanet), James Watt, Wollaston, Lavoisier, Volta, 
>avy, Cuvier. 

Beyond a wide knowledge of botany and of 
races of people, fully appreciated in his case, it is 
difficult to gauge accurately—and no attempt is 
made here—what Banks’s precise hold was on the 
men of his time that he should obtain practically 
undisputed pre-eminence in the official world of 
science. Certainly he was rich, extremely hospi¬ 
table, a sound friend, and devoid of petty accesses 
in language. Ho had the grand manner, the 
Georgian patriotic instinct, the love of Imperial 
expansion. He lived to witness the steps that were 
taken for the colonisation of Australia and New 
Zealand. 

Joseph Banks was a Londoner, bom on Feb. 2, 
1743 (O.S.), in Argyle Street, hard by what is now 
Oxford Circus. His family was of Yorkshire ex¬ 
traction. Sent to Harrow at an early age, at 
thirteen he was removed to Eton, on leaving there 
becoming a gentleman commoner at Christ Church, 
Oxford, Here it was that his love of natural 
history broadened and shaped his future career. 
Banks was created a baronet in 1781, a Knight 
of the Bath in 1785, and a Privy Councillor in 
1797. He died without lineal issue, at Spring 
Grove, Isleworth, on June 19, 1820, his wife sur¬ 
viving him. 

In the year of his election into the Royal Society 
(1766), Banks decided to visit Newfoundland and 
Labrador in quest of botanical specimens, and 
accepted an offer to accompany Lieut. Phipps, 
commanding H.M.S. Niger , a boat on govern¬ 
ment service. It was his first venture, his baptism 
of exploration, and those earlier studies at Oxford 
in botany and general natural history were now to 
undergo the test of enlarged opportunities on virgin 
territory. He kept a journal (ending Nov. 17, 
1776)—faithfully treasured at Adelaide, and he 
collected many plants. But a larger undertaking, 
which through its magnitude and momen tous scope 
appealed to Banks, was at hand, namely, Cook's 
projected voyage to the Pacific in the Endeavour . 
Approach was made to the council of the Royal 
Society requesting a place in the complement. It 
is reoorded that the oouncil “ very earnestly ” asked 
the Lords of the Admiralty that in regard to Mr. 
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Banks’s great personal merit, and for the advance¬ 
ment of useful knowledge, he also, together with his 
suite, and with their baggage, might be received on 
board of the ship in command of Captain Cook. 
Banks was then twenty-five years of ago, and he 
was the possessor of an ample fortune. The 
journal which he compiled during the voyage, or 
rather diary, is a classic. Sir Joseph Hooker, its 
latter-day editor, refers in eulogistic terms to 
Banks’s untiring activity, whether in observing or 
collecting animals and plants, investigating and 
recording native customs and languages, bartering 
for necessaries with the inhabitants, or preventing 
the pillaging to which the ship was frequently 
subjected. Surely a man of vision in advance of his 
years and period, and a worthy pioneer companion 
for Cook in strange seas and lands. 

There was an incident at Otahite relating to a 
stolen quadrant. Says Banks (April 2, 1769), 
“ This morning the astronomical quadrant which 
had been brought ashore yesterday, was missed.” 
To recover this Banks and his colleagues journeyed 
four miles from their base, only to learn that yet 
another three miles must be traversed to secure the 
instrument. But success came. ” We packed up 
all,” he writes, “ in grass, and proceeded home¬ 
wards. After walking about two miles we met 
Captain Cook with a party of marines coming 
after us.” 

On the completion of the Pacific voyage, Banks 
received from his almai mater , the University of 
Oxford, the D.C.L. degree. Soon his portrait was 
painted by Sir Joshua Reynolds. The metropolis 
welcomed him with affectionate fervour. So ardent 
a collector and naturalist could not, however, but 
seek fresh extension of his studies. In 1772 plans 
for Cook’s second voyage of circumnavigation were 
going forward, and it was the wish of Banks to 
accompany him. In regard to the resultant 
failure, Sir John Barrow, in retrospect, was at no 
pains to conceal his views. “ Such a system,” he 
wrote, “ was adopted by the Navy Board to thwart 
every step of his [Banks] proceeding, whereby his 
patience was worn out, anti his indignation so far 
excited as to cause him, though reluctantly, to 
abandon this enterprise altogether.” Instead, 
Banks directed his energies towards organising and 
equipping a scientific expedition to Iceland. He 
sailed on July 12,1772, and much valuable material 
accrued through his efforts and those of his coad¬ 
jutors. 

Most men of science know that numbers of 
Banksian letters and records were dispersed long 
ago through the medium of auction sales. In the 
case of Banks’s Iceland journal, fortunately, 
through certain favourable oircumstanoes arising 
after his death, a copy was made, and it is pleasing 
to direct attention to the issue, this year, by the 
Cornell University Library, of the work “ Sir 
Joseph Banks and Iceland.” The author and 
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annotator, Dr. Halld6r Hermannsson, prints the 
following significant paragraph; “ This manuscript, 
with other of Banks's papers, went to the family of 
his wife, and Lord Braboume, a relative [great 
nephew] of hers, finally sold them at a public auction 
in 1886, and its whereabouts (t.e. original MS.) is 
unknown, if it is still in existence,” It was Lot 21 
in the sale. 

After his Iceland tour, Banks established himself 
at a house in Soho Square, and thenceforward 
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devoted himself to the advancement of science in 
fulfilment of personal hopes and aspirations. On 
Mar. 16, 1829, Banks occupied the presidential 
chair at the Royal Society for the last time; for 
reasons of health he very shortly Intimated his wish 
to resign his charge. Upon solicitation he withdrew 
his resignation ; but in June following he died, and, 
like Newton, whilst in office. The Royal Society 
possesses a portrait of Banks, painted by Thomas 
Phillips, R.A. 


Obituary. 


Sir Hugh Anderson, F.R.S. 

QIR HUGH ANDERSON, who died on Nov. 2, 
O was one of the most influential and the best¬ 
loved men in Cambridge. Modest to a fault and 
ready to see merit in all but himself, he was never¬ 
theless a far-sighted and resolute administrator, and 
the driving force behind most of the recent changes 
in the University. But a man of science who is 
modest about his own work and is withal a capable 
man of affairs must be drawn almost inevitably to 
the administrative side. Anderson’s research work 
came to an end in 1905, when the calls on his time 
became more and more urgent. For many years 
he hoped to return to the laboratory to work at 
his unfinished problems ‘ when he had a moment 
to spare,’ but he never had that moment. In the 
end he used to say that he was out of it for good, 
and that all he could do was to encourage the 
younger men. But the truth is that he was never 
out of it, for everyone came to him for sympathy 
and advice, and his wise guidance has had 
an indirect effect on the scientific work of the 
University which it would be hard to over¬ 
estimate, 

Anderson’s own research work was mostly carried 
out in collaboration with Prof. Langley, and dealt 
with the then obscure problem of the nerve supply 
to the viscera. To Langley must belong the credit 
of producing the complete systematic account of 
the autonomic nervous system as we know it 
to-day, but the papers which he published with 
Anderson mark the most important phase of the 
whole work. The arrangement of the sympathetic 
system had been made fairly clear by GaskeU's 
morphological work and Langley’s brilliant applica¬ 
tion of the nicotine method, but there remained 
the more difficult problem of the cranial and sacral 
autonomic nerves, and in the course of twelve 
years—from 1892 to 1904—Langley and Anderson 
worked together, tracing out the innervation of 
the iris and of the pelvic viscera and arriving 
finally at a complete account of the parasympathetic 
system. In trieir final papers they rounded off 
their work by experiments on the union of different 
kinds of nerve fibres. 

In 1905, Anderson published two papers of his 
own, analysing the effect of drugs on the iris and 
clearing up various points which remained obscure 
in its nervous control, and then administrative 
work claimed him. But although his research 
work extended only from 1892 to 1905, it was 
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throughout of a very high order; it produoed results 
of the first importance, and it left him with a vivid 
interest in the physiology of the nervous system, 
and a power of illuminating suggestion and criticism 
which never seemed out-of-date. It left him, too, 
with an insight into the difficulties of the scientific 
worker which made his advice so much sought after 
by colleagues of all generations, and in the end 
we may hope that a partial realisation of the 
encouragement and help he gave to others may 
have consoled him a little for his own unfinished 
researches. 

Anderson’s work for the Royal Commission on 
Oxford and Cambridge, for the medical and bio¬ 
logical schools, and as Master of Caius, make an 
impressive record of service to learning; but no 
record can do full justice to the vivid and friendly 
personality of the small, active figure whose loss 
means so much to his University. 


We regret to announce the following deaths: 

Dr. H. M. Benedict, professor of botany in the 
University of Cincinnati, and a former president of 
the Ohio Academy of Science, who carried out work 
on senility in plants, on Oct. 17, aged fifty-four years. 

Mr. Douglas J. P. Borridge, for several years 
secretary and recorder of the Educational Science 
Section of the British Association, and for thirty-four 
years science master at Malvern College, on Nov. 11, 
at fifty-nine years of age. 

Prof. C. O. Esterly, professor of zoology at the 
Occidental College, Los Angeles, and zoologist at the 
Scrippe Institution of Oceanography, California, a 
distinguished worker on copepods who was president 
of the Amerioan Microscopical Society in 1925, on 
Aug. 10, aged forty-nine years. 

Dr. Josef Hepperger, former professor of astronomy 
in the University of Vienna and Director of the 
Observatory, on Sept, 13, aged seventy-three years. 

Mr. Alfred Smetham, a past president of the Society 
of Public Analysts and an original member of the 
Society of Industrial Chemistry, who had much 
experience of the agricultural side of chemistry, on 
Oct. 11, aged seventy-one years. 

Sir Nestor Tirard, emeritus professor of medicine 
at King’s College, London, and senior editor of the 
1914 edition of the " British Pharmacopoeia/* on 
Nov. 10, aged seventy-five years. 

Mr. Edmund White, president from 1918 until 1918 
of the Pharmaoeutical Society, who was intimately 
associated with the lOlLana 102$ editions of the 
British Pharmaceutical Codex, on Nov. 5, aged 
sixty-two years. . 
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News and Views. 


At the annual dmner of the Royal Society of 
Medicine, held on Nov. 15, Mr. Rudyard Kipling, who 
was one of the guests of honour, disappointed and 
mystified his audience by a discourse on Nicholas 
Culpeper, the astrologer physician who flourished in 
the first half of the seventeenth century and gained 
considerable notoriety by an unauthorised transla¬ 
tion of the Pharmacopoeia of the Royal College of 
Physicians and a work on herbal medicine which had 
an enormous vogue for nearly two centuries. His 
theory was that 11 this creation, though oompesed of 
contraries, is one united body of which man is the 
epitome, and that he, therefore, who would under¬ 
stand the mystery of healing must look as high as 
the stars.” This view, according to Mr. Kipling, was 
derived from the doctrine of the old Greek philosophers, 
that the universe is one in ultimate essence, which 
essence is sustained, embraced, and interpenetrated 
by the pneuma, a creative motion or inner heat. 
Mr. Kipling suggested that if Culpeper were to return 
to earth to-day, he would have no difficulty in ex¬ 
plaining the progress made in the art of healing since 
his time. It is true that he would find by a visit to 
Greenwich Observatory that the study of the heavens 
is not carried on with any relation to diseases or 
epidemics, but the therapeutic action of radium on 
morbid growths he would regard as an example of 
celestial influence. Mr. Kipling, who, like many other 
literary men throughout the ages, shows a sympathy 
for the quack as opposed to the orthodox medical 
practitioner, is inclined to think that Culpeper’s views 
were not really so absurd as they appear, and sug¬ 
gested that at some future time, when the bacterio¬ 
logist and physicist are at a standstill, they should 
lay their problem bofore the astronomer. We doubt 
veiy much whether such collaboration would be either 
probable or profitable. 

Sir Jambs Crichton Browne celebrates his eighty- 
eighth birthday on Wednesday next, Nov, 28, and 
most hearty congratulations are extended to this 
veteran member of the scientific world. Educated 
in the first instance at Dumfries Academy, after¬ 
wards at Trinity College, Glenalmond, he graduated 
in the medical faculty of the University of Edinburgh. 
An authority on mental and nervous diseases, Sir 
James was Lord Chancellor’s Visitor in Lunacy from 
1875 to 1922. For a long term of years, beginning in 
1889, he was treasurer of the Royal Institution. He 
was elected a fellow of the Royal Society in 1883, and 
is Hon. LL.D. of St. Andrews and Aberdeen, and Hon. 
D.So. of Leeds. Possessing in unusual measure the gift 
of graceful speech and apt verbal expression, Sir James 
has always commanded public interest. We recall a 
notable utterance within the Royal Institution on the 
occasion of the death of John Tyndall in 1893 : “ I 
think 1 may venture to say that it is good for us to be 
here this afternoon—to withdraw ourselves for a brief 
period from business pursuits or pleasures, to assemble 
together in a place hallowed by the life-work of a 
great man who has just passed from amongst us—to 
build an altar to his memory, to bum therein the 
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incense of our gratitude and admiration.’* While the 
demands of a busy professional life have not allowed 
Sir James to engage directly in the preparation of 
scientific papers, he is the author of some book 3 and 
of various essays and addresses indicative of versatility 
and judgment. Among the former may be instanced 
“Dreamy Mental States” (1898), and “Prevention 
of Senility” (1905); in the latter category, “Victorian 
Jottings” (1926) and “Stray Leaves from a 
Physician’s Portfolio ” (1927). 

We congratulate Sir Jagadis Bose, F.R.S., on the 
attainment of his seventieth birthday, which fails on 
Nov. 30. It is a satisfaction to know that the event will 
find him still actively engaged in the researches which, 
for thirty years, he has proseouted on the sensitivity and 
motility of plants, researches which have contributed 
so much to the knowledge and understanding of their 
organisation, and have made him so widely known. 
Bose approached the subject from the physical, not 
the physiological side, and to this much of his sucoess 
is attributable. Although as an undergraduate at 
Cambridge he attended the courses of physiology and 
of botany, his attention was chiefly devoted to physics, 
which he studied under the late Lord Rayleigh, at that 
time Cavendish professor of physios in the University, 
who formed a high opinion of his abilities and after¬ 
wards strongly supported his candidature for the 
fellowship of the Royal Society on account of the 
merit of his electrical researches. 

The observation of electric phenomena presented 
by metals led Bose to extend his experiments to living 
matter. The researches of du Bois-Reymond and 
other physiologists had shown that functional activity 
of animal tissue, whether muscle, nerve, or gland, is 
accompanied by an electric variation detectable by 
the galvanometer. Bose applied this method to 
plants, beginning with the motile leaves of the sensi¬ 
tive plant. Mimosa pudica, and found that their 
movement is accompanied by an electric variation like 
that of contracting muscle. Nor is this reaction con¬ 
fined to actively motile 1 sensitive * plants : for he 
observed it when any part of any living plant was 
stimulated, even although the responsive movement 
was almost imperceptible. Sensitivity and contrac¬ 
tility are then fundamental properties of the living 
protoplasm of which both plants and animals consist. 
Bose’s early physical training developed his natural 
gift for devising ingenious and highly sensitive ap¬ 
paratus, by means of which it was possible to record 
automatically the usually rather feeble response of the 
plant to stimulation, and to discover in the plant-body 
the channels along which ‘ nervous ’ excitation travels, 
and the sap is propelled by the rhythmic contraction of 
propulsive cells, which may be regarded as his crown¬ 
ing achievement. Naturally, such results as these have 
not escaped criticism, but no rebutting experimental 
evidence has been adduced. No good wish will be 
more welcome to him on this occasion than that he 
ipay live to see the Research Institute which he has 
founded at Calcutta developing into an active centre 
of fruitful investigation in all branches of biology. 
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In the Daily Mail for Nov. 14 there appears under 
headlines of the usual startling character a description 
of an invention which, it is alleged, will revolutionise 
all our present ideas about electricity. It is true that 
the article begins with “ if the claims made for the 
Harrison-Wood patent are substantiated/* but the 
impression produced is that it is quite possible that the 
manufacture and distribution of electric energy may 
become obsolete. We are told that the inventors 
claim that by attaching a small machine to an equally 
small accumulator an average sized villa can be 
illuminated for an indefinite period at a trifling cost. 
If the villa is already equipped for electric supply, all 
that is necessary is to put a plug in the socket of the 
nearest lampholder and the machine will reduce the 
annual cost to one-sixth its present- value. The Daily 
Mail says that “ it is stated ” that this has actually 
been done over a period of some months, and it is to 
be done again for the Government test. We wonder 
which particular department of the Government is 
seriously undertaking this test. We do not think 
that any useful purpose is served by a paper publishing 
preposterous claims under heavy type, especially whan 
it takes no responsibility for them and states nothing 
to justify thorn. Sudden outbursts like this—sensa¬ 
tional in presentation and unscientific in substance— 
can only do harm and are much to be deprecated. 

An exhibition, which suggested powsibilities for 
Nature preservation, was held in Edinburgh on Nov. 
14-16. It was the first Silver Fox Exliibition to be 
held in Scotland-- the third of its line in Britain. This 
show of some 150 silver foxes, the best individuals 
from the stocks of a score of fur-farms in Great 
Britain, demonstrated at once the success in quality 
which has attended the propagation in artificial 
conditions of a wild and shy animal, and the hold 
which the new industry has taken. The silver fox 
is a sport of the American red fox, but the name 
is unfortunate, since the ‘ silver ’ is confined to a 
slight- whiteness or ‘ frosting ’ on the tips of jet black 
hair. Indeed, the classification adopted by breeders 
grades the animals according to the amount of surface 
upon which 4 frosting ’ is developed, from three- 
quarter silver, half silver, quarter silver, to a pure 
black. The silver-fox sport occurs in Nature, and 
lias been known to turn up in litters with normally 
reddish young, but the strain seems now to be well 
established oh a domesticated race. The natural 
skins were always highly prized and fetched large 
prices at the fur auctions, but the fact that pelts of 
the t>est quality can now be bred is bound to affect 
the intensity of the slaughter of the wild stock, and 
so indirectly to act towards the preservation, or 
rather against the extermination, of the native ani¬ 
mals. In normal course it ought also to bring about 
a reduction in the price of the furs, for scarcity and 
high prices are generally closely correlated. But 
the intrinsic beauty of texture and colour of the pelts 
of the show animals exhibited in Edinburgh is suffi¬ 
cient guarantee that the skins will always be in great 
demand, so long as fur is in fashion. This is shown 

by the prices demanded for well-bred stock animals_ 

one important fur-farm near Edinburgh offering 
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oubs from selected Utters at prices ranging from £100 
to £300 eaoh. Such prices suggest that the competi¬ 
tion for good pelts is very keen, and perhaps also 
that silver-fox breeding is no child’s play. 

Pbof. Ponte’s predication, on Nov. 8 that the 
eruption of Etna would last at least another week 
has been fully justified, for the emission of lava 
appears to have continued up to the evening of Nov. 
10. From then the lava became increasingly viscous, 
and by Nov. 18 it had solidified, at least superficially, 
right up to the last of the active sources. Prof. 
Malladra, the Director of the Vesuvius Observatory, 
has spent several days investigating the nature of the 
eruption. He estimates the average daily output of 
lava at 46 million cubic yards, and states that the 
initial temperature was 1030° (\ It has also been 
recorded that from one of the craters the effervescent 
lava rose in a glowing fountain for 50 feet, and at 
night was “ the colour of molten gold.” The gases 
and vapours given off during the earlier stages of the 
eruption seem to have been unusually mild, water- 
vapour predominating. The close of the eruption, 
however, was marked by the appearance of sulphur¬ 
ous gases. Although the eruption has been a rela¬ 
tively minor one—that of 1892, for example, lasted 
six months and discharged an enormously greater 
flood of lava—the damage t-o property has unfortun¬ 
ately been more than usually severe. In addition 
to the destruction of villages and services, nearly 
2000 acres of vineyards, orange and lemon orchards, 
and chestnut groves have been totally destroyed, 
the loss amounting in all to the value of £2,000,000. 
Vesuvius began to display increased activity on Nov. 
14, but this is of a normal character. Thor© is no 
ground for the suggestion that Vesuvius is acting in 
sympathy with its more vigorous neighbour. The 
habits and lavas of the two volcanoes are of widely 
different types. 

According to the Revue QMrale dee Sciences of 
Oct. 15, the great electromagnet which M. Cotton 
has built for the Paris Academy of Sciences has now 
been completed and is installed at Bellevue at the 
national office for scientific research. Tho object in 
view in constructing this electromagnet was quite 
different from that which Kapitza had in constructing 
the Cambridge electromagnet. In the latter, magnetic 
fields having intensities of several hundreds of thou¬ 
sands of gausses are produced for periods of about 
the hundredth part of a second. They exist also 
only in the interior of little bobbins. The French 
electromagnet produces intense permanent fields of 
appreciable volume. The field produced by an 
electromagnet can be increased almost without limit 
by using polar points worked and centred with 
geometrical accuracy. The total weight of the new 
magnet is 120 tons, of which 105 are iron and 9 are 
copper. In a space bounded by two faces four 
centimetres in diameter and two centimetres apart, 
a magnetic field the intensity of which was 43,500 
gauss was obtained. By the use of ferro-cobalt pole 
pieces, this field can be increased by about 0 peer 
cent. 
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Many electrical undertakings in Great Britain will 
soon be converted from generating stations into supply 
stations, and this will ultimately be for the benefit of 
the consumers. It is advisable, therefore, that atten¬ 
tion should be devoted to the problems that are arising 
out of this national reorganisation of the electricity 
supply in order that justice be done to those who are 
affected by it. In particular the question of the 
displacement of the staff requires careful study. We 
are glad, therefore, that Mr. W. J. Bache discusses 
this question in his chairman's address on “ Problems 
of Electricity Supply” to the western centre of the 
Institution of Electrical Engineers. The engineers 
and workmen who have served undertakings effici¬ 
ently and loyally and now, through no action of their 
own and for the benefit of the nation, may lose their 
normal occupation, are entitled to generous treat¬ 
ment. The questions of the probable number of 
men to be affected and the possibility of many 
of them being still retained in their own under¬ 
takings should be considered. There are about 570 
undertakings in Britain and the total number of 
generating station engineers likely to be affected is 
a little more than a thousand. Mr. Bache thinks that 
if both sides show good will and a spirit of reasonable¬ 
ness, there' should not be much difficulty in provid¬ 
ing employment for the displaced technical men in 
their own undertakings. Ho points out, however, that 
the specialised knowledge and experience obtained 
by a generation engineer does not necessarily qualify 
him to be equally useful as a distributing engineer. 
It is necessary that ho obtain further knowledge. 
He must supplement his book knowledge by observa¬ 
tion of the prootical processes of the new work he 
will have to do. As the assistant engineer usually 
has an eight-hours' day, Mr. Bache thinks that he 
can devote a few extra hours every week to acquiring 
the necessary practical knowledge. For example, he 
allows his own assistants to aid in the work of the 
mains department, in laying cables, in managing 
substations, in testing meters, in inspecting installa¬ 
tions, and in office work dealing with consumers’ 
accounts. We hope that his example will be widely 
followed. 

The fate of Colonel Fawcett in the Brazilian forests 
seems to have been established beyond reasonable 
doubt by Commander Dyott's recent expedition, 
although no conclusive proof of the Indian reports 
was obtainable. The story is pieced together from 
Com. Dyott’s dispatches in the Geographical Journal 
for November. In April 1925, Col. Fawcett started 
into the very difficult country about the head-waters 
of the Paranatinga end Xingu Rivers, and no news 
has been received from him since a dispatch dated 
May 30 in that year from Dead Horse camp in lat. 
U° 48' 8., long. 54° 35' W, From the Cuyaba River, 
a tributary of the Paraguay, Com. Dyott reached the 
Kuluene River, one of the head streams of the Xingu, 
*nd there obtained news that Col. Fawoett had been 
killed by Indians five days after passing east of the 
Kuluene River, Com. Dyott followed some distance 
in the tracks of Col, Fawcett's party and obtained 
confirmation of this stozy. Eventually, however, 
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owing to the hostility of the Indians, he was forced 
to make a hurried retreat down the Xingu. Further 
details are awaited on the return of Com. Dyott. 

The improvement in typography during the last 
twenty or thirty years has been slow in making its 
influence felt in the lettering on maps. In a 4 cfcure 
before the Royal Geographical Society on Nov. 12, 
Capt. J, G. Withyeombe traced the development of 
cartographical lettering. Until the latter half of the 
eighteenth century the alphabets used were evolved 
from hand-written script in Roman lowercase and 
Italic typo. The Roman capitals were carefully 
drawn and often treated decoratively. The alphabets 
deteriorated when a commercial round hand or 
* copper-plate 1 took the place of the pointed Italian 
script. Hair lines were introduced and the proportions 
of the letters altered. The capitals were narrowed 
and the serifs so exaggerated that they concealed the 
distinctive form of the letters. The type lost in 
beauty and legibility. The Ordnance Survey has 
always been noted for the neatness of its lettering, 
but now that the holio process has entirely replaced 
the copper plate, improvements in typography are 
to be introduced in the revision of the 1-inch map 
that is to be begun shortly. In the Roman capitals 
the proportions of the letters have been restored and 
the serifs are not too obtrusivo. Violent contrasts 
between up and down strokes do not appear, and the 
white spaces within the letters are clean. The lower¬ 
case alphabet is based on pen strokes. The Italic 
alphabet is rounder and more legible, and there are 
no hair lines. Altogether, the new alphabets show 
considerable typographical improvement on the old. 

In his opening lecture at the Royal Academy of 
Arts, delivered on Nov. 14, Prof. A. P. Laurie dealt 
with the scientific examination of pictures. A micro- 
soopic examination gives valuable information as to 
repainting, and also makes it possible, in many cases, 
to identify the pigments used ; this examination 
having, in some cases, to bo supplemented by tiny 
samples taken with a fine hypodermic needle. As 
new pigments have come in from time to time in the 
history of painting, and others have disappeared from 
the artist’s palette, they form an invaluable guide for 
fixing the date of a picture, and, in addition, it is 
sometimes found that the palette of a given artist 
is peculiar to himself. The microscope also enables 
forged signatures to be detected. Another useful 
weapon is the X-ray photograph. By this means it 
is possible to dotoct whether one picture has been 
painted over anothor, and also whether the artist 
has made alterations—such alterations indicating that 
the picture is genuine, and is not a copy or a replica. 
The X-rays are also very useful in detecting repairs 
or, rather, in showing whether repainting covers 
extensive repairs and, therefore, cannot be safely 
removed. Magnified photographs of the brush-work 
are of great assistance in deciding whether a picture 
is by the master or by one of his school. Recent 
scientific research has also enabled Additional methods 
tp be discovered which are not yet sufficiently advanced 
for publication. Dealers and connoisseurs have been 
very slow to realise the valuable work that can be 
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done by means of scientific investigation, but, now 
that the public is beginning to realise the possibilities 
of scientific research in this direction, the time is 
coming when no important picture will be sojd without 
a scientific report, and a scientific laboratory will be 
considered part of the necessary equipment of the 
national galleries of Europe. 

Thk Research Association of British Rubber and 
Tyre Manufacturers can be congratulater! on the 
Library Catalogue, and the periodic Summary of 
Current Literature issued to its subscribing members. 
They give evidence of the most careful attention to 
type and lay-out—matters which are too often over¬ 
looked—and they are printed on excellent paper. 
Some idea of the growing perplexity of the problems 
confronting any particular industry can be gathered 
from the fact that this special library, which owes 
much to the enthusiasm of Dr. S. 8. Pickles, chairman 
of the Library and Information Bureau Committee, 
now contains nearly two thousand volumes of books 
and British and foreign periodicals, and a larger 
collection of pamphlets. The Summary of Current 
Literature contains abstracts of papers under the 
following headings : planting, latex, raw-rubber (its 
preparation and properties, treatment and applica¬ 
tions), gutta-percha, compounding ingredients, fibres 
and textiles, vulcanised rubber (including its various 
uses), general works processes and materials, machin¬ 
ery and appliances, organisation, commerce and 
statistics, chemistry and physics, English patents. 
Obviously the indexing, cataloguing, and abstracting 
of this varied material is a task of considerable magni¬ 
tude, demanding for its proper performance special 
acquaintance with the needs of the industry, a know¬ 
ledge of foreign languages, and a thorough grasp of the 
trend of modern research work. It is a costly under¬ 
taking, and beyond the resources of most individual 
firms. For this reason alone industrial research 
associations are an imperative necessity, particularly 
to small concerns, which unfortunately are usually 
the last to appreciate the worth of co-operative 
research activities. 

The third triennial Empire Mining and Metal¬ 
lurgical Congress is to be held in South Africa in 1930, 
at the invitation of the Union Government. An 
executive committee has been appointed by the 
South African constituent institutions, and an 
attractive programme is in course of preparation. 
The Congress will commence in Cape Town on Monday, 
Mar. 24. A tentative itinerary has been arranged, 
which comprises visits to all the principal mining 
centres in the Union and Rhodesia, as well as places 
of scenic interest. There will be opportunities of 
visiting the diamond mines at Kimberley, the gold 
mines and works of the Witwatersrand, the gold, 
diamond, platinum, coal, asbestos, and oopper mining 
districts in the Transvaal, and the Sabie Game Re¬ 
serve. The Rhodesian tour will include the Victoria 
Falls, gold, copper, zinc, lead, asbestos, and ooal mines, 
and the Zimbabwe Ruins. Members will also be 
enabled to visit the coalfields of Natal, as well as some 
of the beauty spots of that Province and the Port of 
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Durban, returning to Cape Town by a oircuitous route 
which will take in Bloemfontein, Port Elizabeth, 
Oudtshoora (Congo Caves), and the Knysna Forest. 
Opportunities will also be afforded of visiting some of 
the more important industrial developments through¬ 
out the country. Sessions will probably be held in 
Cape Town, Kimberley, Johannesburg, Bulawayo, and 
Durban. The itinerary, as planned provisionally, 
will occupy 47 days, the whole distance being a little 
more than 7000 miles ; special trains will be provided 
by the South African Railway Administration. It 
is hoped that the total inclusive cost of the tour in 
South Africa will not exceed £140. The secretary of 
the Congress is H. A. G. Jeffreys, 100 Fox Street, 
Johannesburg, Transvaal. 

At University College, London, on Nov. 16, Dr. 
W, Perrett gave a very interesting demonstration in 
support of his theory of the 4 tierce-tone scale,’ so 
called because each tone is divided into three parts. 
The apparatus used for the demonstration consisted 
of a set of tuning-forks, oarefully timed to the ordinary 
diatonic scale, supplemented by a second set of forks, 
also forming a diatonic scale, but a Greek semitone 
abovo the first set, the interval of the Greek semitone 
being 20/21. There were further five supplementary 
forks, introduced to give the scale of C minor. With 
this battery, Dr. Perrett showed that it is possible to 
form a harmonically* correct common chord on any 
note of the scale, there being of course no tempering 
in the scale. The acceptability of the scale to the 
modem ear is a matter which can only be decided by 
experiment, but there is no doubt that to the ear of 
ancient Greece such intervals as 6 to 7, and 7 to 10, 
taken exactly, were grateful. Dr. Perrett announced 
that a keyboard instrument, which will enable com¬ 
positions to be played with his scale, is now in course 
of manufacture. When completed it will obviously 
enable more satisfactory tests to be made than are 
possible with a tuning-fork battery. A further in¬ 
terest of the tierce-tone soale is that it may form a 
link between the music of the East and of the West, 
since intervals less than a semitone are generally used 
in the non-harmonic music of the East. 

The Rochdale Literary and Scientific Society cele¬ 
brated its jubilee on Friday, Nov. 9. The Society 
was founded on Nov. 9, 1878, and has grown to be 
an important local institution for the promotion of 
scientific investigation. It was among the first to 
investigate, if not discover, the flint implements used 
by pre-historic man on the Pennines, and has con¬ 
tributed several fossils new to science to the British 
Museum. It first issued Herr Stolpe’s English trans¬ 
lation of " Ornamental Art of Savage People,” which 
has just been reissued by the Swedish Academy 
Aktiebolagen Familijeboken. The Society has also 
made an exhaustive investigation of the Roman Road 
on Blacks tone Edge, which the authorities have 
recently decided to schedule as a National Monument. 
Prior to the j ubilee celebrations, the Society presented 
to Dr. J. R. Ashworth, his portrait in oils, painted by 
the Hon. John Collier, in recognition of his forty* 
three years' honorary secretaryship of the Society, 
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Thb Technological Museum of the Department of 
Public Instruction, New South Wales, is largely con¬ 
cerned with problems of economic importance to the 
State, in the departments of chemistry, zoology, and 
botany. The Annual Report for 1927, prepared by the 
recently appointed Curator, Mr. A. R. Penfold, shows 
that the scientific staff investigated, on the chemical 
side, essential oils and poisonous properties of Aus¬ 
tralian plants, dugong oil, and oil from the livers of 
sharks, as well as various substances fondly believed 
by the finders to be ambergris. The zoologist con¬ 
tinued his work on the life-history of the king prawn, 
and on the sex-ratio of New South Wales commercial 
oysters (Ostirea cucttllala ), while the botanist carried out 
mechanical tests upon many timber samples, and 
Studied the tanning properties of bark, particularly in 
connexion with wattle bark. The occupation of the 
staff in such scientific activities would appear to leave 
little opportunity for museum exhibition work, for 
apart from the rearrangement of certain of the art 
collections no reference is made to the public galleries, 
which were visited by 65,000 persons during the year. 

Thb council of the Geological Society of London 
announces the receipt of a generous gift of 10,000 
dollars of Dominion of Canada 4£ per cent Bonds 
from Mr. J. B. Tyrrell, the well-known Canadian 
mining geologist, for the foundation of a fund, to be 
known as the J. B. Tyrrell Fund, the interest of which 
is to be devoted to the furtherance of knowledge of 
the geology of the Dominion of Canada among the 
geologists of Great Britain and Ireland. The first 
award from this fund will be made in February next, 
and applications are invited from British and Irish 
geologists who desire to visit the Dominion of Canada 
for the purpose of study or research, and require 
assistance in the payment of the necessary travelling 
and living expenses. The amount of the fund available 
for the award is £100. Details of the conditions 
governing the disbursement of the fund, and of the 
form of application required, can be obtained from the 
secretaries, Geological Society of London, Burlington 
House, Piccadilly, London, W. 

Thb issue of the Physikalische Zeitschrift for Sept. 1 
oontains a description by Dr. W. Meissner of the new 
low-temperature laboratory at the Reiohsanstalt and 
its equipment. With the exception of a portion of 
the equipment provided by tho Notgemeinschaft, 
the funds were provided by the German government. 
The ground floor plan is 100 ft. by 40 ft,, the centre 
half being occupied by the machinery for liquefying 
gases, and the two ends by the machine Bhop and 
tho laboratories respectively. Below part of the 
machinery room is a basement, and over the ground 
floor laboratories are laboratories on the first floor. 
The gas liquefaction plant is capable of producing 
20 litres of liquid nitrogen, 10 litres of liquid hydrogen, 
and a small quantity of liquid helium per hour. With 
the help of the latter, observations at temperatures 
in the neighbourhood Of 1*2* absolute have been made. 
Oreat precautions have been taken to avoid escape 
of hydnogen and sparking of electrical machinery, but 
ih case of an explosion the doors are arranged to move 
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bodily outwards and the roof to lift in one piece. 
Details are given of the liquefying plant, and it is 
stated that use of the facilities of the laboratory will 
be open under certain conditions to workers not on 
the laboratory staff. 

A notkwobthy commemoration of the tenia anni¬ 
versary of the foundation of the Czechoslovak State, 
celebrated on Oct. 28, was the gift of Dr. Josef J. 
FriS’s Zalov Observatory to the Charles' University 
of Prague. The observatory is at £alov, near Ondfejov, 
36 km. south-east of Prague. Two enthusiastic 
astronomers, Joseph and Jan Fri5, established their 
own workshop in 1883 in Prague to enable them to 
build the observatory. After the premature death 
of the brother Jan in 1897, Joseph FriiS alone under¬ 
took the great task of fitting up the observatory from 
his workshop, which has since developed into the 
well-known factory for the manufacture of surveying, 
astronomical, and polarising instruments. In memory 
of his deceased brother, Joseph FriS called the Observa¬ 
tory Hill ‘ £alov 1 (the place of sorrow). The build¬ 
ings consist of a studio, two domes, and four smaller 
observing houses situated in a beautiful park on the 
top of the hill among deep forests, in a country free 
from industrial works. It is equipped with an 8-inch 
Alvan Clark Refractor and other modern instruments, 
and contains a fine astronomical library with reoent 
and ancient prints. This property, worth more than 
3,000,000 K5. (about £20,000), has been presented to 
the Faculty of Sciences of the Charles’ University, to 
promote advanced research in astronomy. 

Of the articles in the October number of the Natural 
History Magazine , the most outstanding is Dr. John 
Parkinson’s account of the work of tho British Museum 
East Africa Expedition, under the title “Tho Dinosaurs 
of Tendaguru.” Other interesting, though less 
original articles, deal with the Bactrian camel, showers 
of fish, the fluorescence of minerals, and the control of 
locusts. The lost paper deals more with the life 
history of these posts than with control proper, no 
mention, for example, being made of the elaborate 
systems of ditches, corrals, and traps recommended 
by the Agriculture Department of the Argentine 
Government, but it points out that ultimate effective 
control must have a biological sanction, and must be 
concentrated rather upon the breeding-grounds than 
upon actual migratory flights. The present number, 
the eighth in the series, concludes the first volume of 
the magazine, and a full index shows how varied has 
been the fare provided by the staff of the Natural 
History branch of the British Museum. 

The first part of a new publication, the Bulletin of 
the Raffles Museum (No. 1, Sept. 1928), Singapore, 
Straits Settlements, has come to hand. Hitherto this 
museum has had no journal of its own, and papers 
written by the staff and others on its collections have 
had to seek publication in the journals of various 
societies and institutions. The Bulletin will be issued 
as material becomes available, each part being 
complete in itself, and when Sufficient parts are 
published they will form a volume. This first part 
is devoted to a paper by Dr. R. Hanitsch, dealing 
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with the Blattidtc of the Mcntawi Islands : fifty-three 
species are enumerated, of which nineteen are new, 
together with one new genus. The paper consists of 
44 pages, with two plates, and the part is sold at 
60 cents, or 1$. 6d., by the Museum. 

Sib Arthur Keith will deliver the Huxley 
Memorial Lecture of the Royal Anthropological 
Society in the lecture room of the Royal Society on 
Nov. 27 at 8.30 p.m., taking as his subject “ The 
Evolution of the Human Races.” 

Prof. W. E. Gibbs, the newly appointed Ramsay 
professor of chemical engineering in the University of 
London, University College, will deliver a public 
inaugural lecture on Dec. 3, at 5.16 p.m., taking as his 
subject, 44 Chemical Engineering Education and 
Research in Great Britain.” 

Mr. B. D. H. Watters, of the Physics Dejuirtment, 
Middlesex Hospital, has been appointed science editor 
of the British Journal of Actinotherapy , recently 
vacated by Dr. L. T. M. Gray through pressure of 
business. Mr. Watters is associated with Prof. Sidney 
Russ at the Middlesex Hospital, and has contributed 
to the advance of actinotherapy and actinology in 
various directions. 

By direction of the Minister of Health, the Com¬ 
mittee on Maternal Mortality has drawn up an inquiry 
form for the investigation of maternal deaths due to 
pregnancy or childbirth, to be used in such inquiries 
by medical officers of health, so that the data may be 
collected in a generally uniform manner. The form is 
now being issued, together with an explanatory note 
and a covering letter from the Ministry (Circular 934). 

In a notice of Mr. J. B. Scrivenor’s volume, “ The 
Geology of Malayan Ore-Deposits ” (Nature, Nov. 
17, p. 767), it was remarked that some of the funda¬ 
mental facts of Malayan geology are left in uncertainty. 
Such questions will no doubt be discussed in a volume 
on the general geology of Malaya which, we are in¬ 
formed, is being prepared by Mr. Scrivenor. 

In reviewing Burton’s “ The Water Supply of Towns 
and the Construction of Waterworks ” (Nature, Nov. 
10, p. 721), reference was made to inclusion at the 
end of each volume of trade advertisements of firms 
specialising in water supply appliances. Mr. Durable- 
ton, editor of the new edition of the work, informs us 
that all negotiations in respect of advertisements were 
conducted entirely by the publishers. In the preface 
it is stated that where special products of individual 
manufacturers are mentioned, these are quoted as 
representing a type and are not recommended as 
preferable to any other similar products. Mr. 
Dumbleton says that, so far as he is concerned, this 
applies equally to advertisements. 

A paragraph referring to the movement to estab¬ 
lish a central museum in Twickenham was published 
in Nature of Nov. 17, p. 781. Mr. C. Carus-Wilson, 
whose election as mayor of the borough will give much 
satisfaction to his many scientific friends, writes to 
correct one or two misapprehensions which may have 
been conveyed by our note. It appears that the 
meeting mentioned was not public, but a meeting 
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of supporters of the scheme only, convened for 
the purpose of forming a committee to develop the 
museum pending its formal transference to the 
Corporation on completion. From the drat, Mr, 
Carus-Wilson has only advocated the preservation of 
objects of local interest, and his experience of museums 
and museum work of many kinds should ensure that 
a collection of real scientific and educational value will 
eventually be established at Twickenham. 

We have received an interesting and well-illustrated 
little book of 26 pages, which gives many technical 
details concerning Imperial plates for proocss work 
(Iihperial Dry Plate Co., Ltd., Cricklewood, N.W.2). 
Photomicrographs of half - tone dots show the 
superiority of these plates without any after-treat¬ 
ment even to wet collodion plates after the usual 
4 cutting ’ and intensification. The issue is freo but 
the edition is strictly limited. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in agricultural biology at the Seale-Hayne Agri¬ 
cultural College—The Principal, Seale-Hayne Agri¬ 
cultural College, Newton Abbot (Doc. 1). A director 
of the laboratory for clinical investigations at the 
Manchester Royal Infirmary — The Registrar, The 
University, Manchester (Dec. 3), An assistant 
pathologist in the Pathological Department of the 
London School of Clinical Medicine, at the Dread¬ 
nought Hospital—The Secretary, Seamen’s Hospital, 
Greenwich, S.E.10 (Dec. 4). An electrical engineer 
and a mechanical engineer as technical assistants at 
the Royal Arsenal, Woolwich—The Chief Super¬ 
intendent of Ordnance Factories, Royal Arsenal, 
Woolwich, S.E.18 (Dec. 8). An agricultural engineer 
in the Burma Agricultural Department—The Secre¬ 
tary to the High Commissioner for India, General 
Department, 42 Grosvenor Gardens, S.W.I (Dec. 14). 
A lecturer in physiology as applied to hygiene, at the 
London School of Hygiene and Tropical Medicine—- 
The Secretary, London School of Hygiene and Tropical 
Medicine, Malet Street, W.C.l (Deo. 20). A Geoffrey 
Duveen travelling studentship in oto-rhino-laryngo- 
logy in the University of London (open to graduates 
of the University of London in medioine and surgery) 
—The Academic Registrar, University of London, 
South Kensington, S.W.7 (Dec. 31). A research 
officer in the Civil Veterinary department of the 
Government of India for research in connexion with 
the diseases of elephants, draught buffaloes and other 
domestic animals in Burma—The Secretary to the 
High Commissioner for India, General Department, 
42 Grosvenor Gardens, S.W.I (Jan. 31, 1929). A 
pathologist and bacteriologist at the Cumberland 
Infirmary, Carlisle. — The Secretary, Cumberland 
Infirmary, Carlisle. A oytologist in the genetics 
department of the Research Station at Trinidad of 
the Empire Cotton Growing Corporation—The Secre¬ 
tary, Empire Cotton Growing Corporation, Millbank 
House, 2 Wood Street, S.W.L Two junior assistants 
under the directorate of ballistics research, Research 
Department, Woolwich —The Chief Superintendent, 
Research Department, Woolwich, S.E.I8. 
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Research Items. 


Roman Britain. —The Ordnance Survey has pub* 
lished a second edition of the map of Roman Bntain 
(Southampton: Ordnance Survey. Price 4 a.), which 
contains a number of additions and differs in other 
respects from the first. Land between 60 and 100 feet 
is now indicated by a layer-colour, and submarine con¬ 
tours and hypsometric colouring are added. Regions 
of natural woodland have been restored on a geological 
basis. The area shown has also been enlarged. This 
has made it possible to show the Roman Wall in Scot¬ 
land and the military remains of Strathmore. In ad¬ 
dition to the towns and military camps, the map 
shows ‘ villas * and other large houses, villages, per¬ 
manent settlements, as indicated by finds, and in¬ 
habited caves. An introductory note discusses the 
character and distribution of villas and their relation 
to native villages, which appear to be complementary 
to villas. They cluster, for example, on Salisbury 
Plain, where villas are almost entirely absent. Almost 
entirely agricultural, they are found among the Celtic 
fields revealed by air survey. The relative distribu¬ 
tion of chalk downs and clay as shown, the latter being 
covered with woods, brings out the control of settle¬ 
ment by vegetation and the preference shown for the 
chalk in the distribution of villas along the North and 
South Downs, converging to the most extensive group 
on the Hampshire uplands. A comparison of the two 
editions of the map affords an index to the progress of 
research discovery in Roman Britain, especially to be 
marked in several important additions to our know¬ 
ledge of the road system, the most noteworthy being 
the western road into Scotland from Carlisle by Birrens, 
Bumswark, and Annandale towards Clydesdale and 
the western end of the Scottish Wall. 

A South Indian Game. —In Man for November, 
Mrs. H. G. Durai describes a game known in Tamil 
as paUanguli or * many holes.’ It is played on a 
board which is sometimes beautifully carved, and 
in whieh are two parallel rows of holes, varying in 
number, but here taken as seven. The game is played 
with tamarind stones, pebbles, or cowrie shells as 
pieces. Two players take part, one sitting on each 
side of the board. Six pieces are placet! in each hole. 
The player on one side takes up six pieces from one 
hole on his side and begins to play by placing one 
piece in each hole, proceeding round the board counter¬ 
clockwise. When all six pieces have been deposited, 
he picks up the pieces from the next hole and proceeds 
as before until he ends next to an empty hole. Then 
he captures all the pieces in the hole next the empty 
one, fcnd his move ends. If he deposits his last piece 
in a hole next to two empty holes he captures nothing, 
The move then passes to the opponent. The round 
ends when all the pieces have been oaptured in the 
manner described, and the next begins by the players 
replacing their oaptured pieces in the holes, each on 
his side of the board, six at a time. If either player 
has not enough pieces to fill any one or more of the 
holes, a leaf or piece of rubbish is placed on this 
4 rubbish * hole, which may, however, be filled again 
at a later stage of the game by recaptured pieces. 
When in the course of play empty holes are refilled 
and the number of pieces reach the number four, this 
is known as post*, a cow, and the pieces are taken by 
the player on whose side is the hole. The game ends 
when one of the players has not enough pieces to fill 
even one hole at the commencement of a round. In 
South India this ia principally a women's game, but 
it is played by men for gambling .purposes. It bears 
a close resemblance to games played m Africa. Mrs. 
Durai** note is illustrated by reproductions of pollan- 
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auli boards from both India and Ceylon, the Indian 
board of ivory, those from Ceylon of wood carved, 
one of them in the form of a fish. 

Duty and Interest. —The inaugural lecture re¬ 
cently delivered at Oxford by Prof. H. A. Prichard in 
connexion with the White’s chair of moral philo¬ 
sophy, and now published by the Clarendon Press, 
deals with the subject of ‘ duty and interest.' A care¬ 
ful analysis is made of the way in which philosophers 
have treated the question of whether we perform an 
act of duty for the sake of advantage, either our own 
or the community’s, or for some other reason. The 
attitudes of Plato and Butler are followed by that of 
Green, who found himself confronted by those who 
were influenced by the growth of physical science, and 
contended that for a theory of ethics there should be 
substituted a science of ethics. In pointing out the 
line that Green should have taken against his oppo¬ 
nents, Prof. Prichard maintains that our moral con¬ 
victions imply for their explanation the prior existence 
of the corresponding capacity on our part, which only 
becomes actualised given the appropriate stimulus. 

Mortality Amongst House-Sparrows. —In view 
of the importance of the house-sparrow as a pest in 
com-fiolds and in gardens, any factor that makes for 
its increase or decrease is of economic interest. The 
extraordinary disappearance of ,this species in Fair 
Isle, and in the Shetlands, has been described by Rear- 
Admiral J. H. Stenhouse in a recent issue of the Scottish 
Naturalist (p. 162). Formerly, about eight hundred 
sparrows lived on Fair Isle, a small islet between the 
Orkney and Shetland Islands, made famous by the 
bird migration observations of Dr. Eagle Clarke and 
the author of this paper. In September 1926 the 
number had decreased to forty, by May 1927 it had 
fallen to ton breeding pairs, and in April 1928 only four 
pairs were to be seen. From the mainland of Shetland 
comes the same tale of disappearance. From Sum- 
burgh in the extreme south, from Bressay and Mid 
Yell, in all of which sparrows were formerly abundant, 
reports have been received of the gradual or total ex¬ 
tirpation of the species. The reports indicate that the 
mortality is due to some disease which is manifested 
in swollen heads and bulging eyes, but, so far, attempts 
to obtain specimens for pathological examination have 
been unsuccessful. 

Investigation or Mutilud Wasps. —No. 143 of 
the Bulletin of the United States National Museum 
(1928) is a bulky publication of more than 350 pages 
with 6 plates, and its author, Mr. Clarence E. Miokel, 
of the University of Minnesota, has produced a mono¬ 
graph which should prove of great value to all students 
of the family. It is estimated that 3500-4000 
species of these insects have now been described and 
they are included in about a hundred genera, but 
their true classification is still very obscure, and this 
is largely due to lack of knowledge of their biology. 
Part I of this Bulletin is devoted to a discussion of 
what is known concerning the habits of Mutillidse. 
All the species are believed to be parasites, but the 
hosts of only 39 of them have so far been discovered. 
The most usual hosts are various bees and wasps, but 
in a few cases beetles of the genus Glythra or tsetse 
flies (Olossina) are utilised. The host appears to be 
attacked in the prepupal or pupal stage: the female 
Mutillid penetrates the cocoon or puparium, as the 
case may be, with its ovipositor and deposits an egg 
either on the host or on the inner wall of the cocoon. 
The young larva devours the host, becoming fully 
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grown in a few days, when it spins its cocoon within 
that of the host. Part 2 of the Bulletin consists of 
a reference catalogue of type species of the genera of 
Mutillid®, and Part 3 f which forms the greater bulk 
of this publication, is a revision of the North American 
species of the genus Daaymutilla. At the end there 
is a very complete bibliography of the whole family, 
including about six hundred references. 

Alimentary and Respiratory Systems of Gala - 
MOwiiTHYS .—Mr. G. Leslie Purser (Trans. R. Soc. 
Edin. t vol. 56, pt. 1, No. 4; 1928) concludes his account 
of the alimentary and respiratory systems of the 
Ganoid Calam oichthys *calabaricue. He remarks on 
the lack of unanimity with regard to the exact appli¬ 
cation of the names applied to the parts of the ali¬ 
mentary canal posterior to the pharynx, and suggests 
definitions of the main divisions of the canal as % 
contribution to a clearer and more exact nomen¬ 
clature. The so-called stomach of Calamoichthya is 
only partially lined by a typical gastric mucosa, the 
remainder having a lining resembling that of the 
oesophagus. For a composite organ of this kind, 
partly oesophageal and partly gastric, he suggests 
the term cesogaster. In the same way the post¬ 
pyloric portion of the alimentary canal is termed 
simply the intestine, there being no histological 
differentiation into large and small intestines as in 
the tetrapod vertebrates. The author describes four 
types of cell in the intestinal lining, and comparisons 
with other lower vertebrates moke it apj>ear that 
Calamoichthya has a more complex mucosa than any 
of the others. This difference is attributed to the 
refinements of modem technique rather than to the 
absence of one or other of the cellular elements in 
other types, it being probable that these elements are 
present, but earlier workers, lacking modem facilities, 
nave failed to recognise them. The musculature of 
the wall of the alimentary canal is less developed than 
in any other described lower vertebrate. 

Control of Canada Thistle. —Canada thistle 
(Ciraium orvenae) is reported as being effectively 
reduced by means of chlorates, under conditions in 
which other herbicides failed 4o effect a clearance 
(Aslander, Jour. Agric. Rea. t 36 ; 1928). The under¬ 
ground parts of the weed were killed by the applica¬ 
tion of 200 kgm. per hectare of sodium chlorate, or 
250 kgm, potassium chlorate, used as dry salt on the 
ground during the winter. This dressing had no 
injurious effect on the oats sown during the next 
season. Spring applications were, however, less 
efficient in killing the thistles. The effectiveness of 
chlorates is duo to their rapid penetration through 
soil and their slow rate of decomposition, especially 
at low temperatures. Other herbicides fail because 
they do not comply with one or both of these two 
conditions. Sodium thiocyanate decomposes too 
rapidly, sodium cyanide does not seem to penetrate 
the soil under field conditions, while sodium arsenite 
penetrates very slowly. The rate of penetration of 
the herbicides was determined by a specially con¬ 
structed apparatus. Autumn applications of herbi¬ 
cides had no influence on the ammonification and 
nitrification processes in the soil during the following 
spring. 

Unusual Features in the Cytology of Pollen. 
—From the description given by K. Piech (Bull, Inter¬ 
nal. de VAcad. Polonaise des Sciences et des Lettree. Ser. 
B, Sciences Nat. (Bot.) Jan. 1928) the development 
and gametogenesis in the pollen grain of Scirpua pre¬ 
sents several unusual features. In the pollen mother 
close of the reduction and succeeding nuolear 
divisions, the usual four nuclei are present, but only 
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one pollen grain is formed, and three of these nuclei 
degenerate and remain encOpsuled in a ‘ callose-like ' 
accumulation in the thickened wall. The generative, 
nuclei develop in the pollen grain, and the first division 
to form the generative oell shows peculiar features in 
that in the anapliaee, the phragmoplast, that char¬ 
acteristic appearance between the re-forming daughter 
nuclei which preoedes the deposition of the new cell 
wall, becomes curved around the generative nucleus as 
a sort of spherical phragmoplast or * phragmosphere.’ 
In this way a generative cell is separated off unthin the 
cytoplasm of the pollen grain, and this remains separ¬ 
ated from the rest of the pollen cell in later develop¬ 
mental stages by a special plasma layer. The genera¬ 
tive cell also divides within the pollen grain to give rise 
either to two sperm cells (Scirpua polustria L.) or to 
two naked sperm nuclei ( S . lacuatria L.). 

Geology of the Highland Border. —The rocks 
and structures along the Highland Boundary Fault, 
the northern limit of the Central Valley of Scotland, 
have given rise to some of the most fascinating 
problems of British geology. During the last few 
years Dr. D. A. Allan has been working the belt 
from Tayside to Noranside, and his results, beautifully 
illustrated and accompanied by a one-inch map of 
more than 130 square miles, are now published in 
the Trans. Roy. Soc. Edin vol. 51, Pt. 1, No. 3, 1928. 
A new exposure of the Highland Border Series has 
been mapped, and, though no fossils wore dotected, 
the rocks closely resemble lithologically the Jasper 
and Chert Series which elsewhere are known to be 
about Upper Cambrian. A careful re-investigation 
of the serpentine belt shows that visible junctions 
against the Lower Old Red Sandstone are every¬ 
where fault planes. The serpentine intrusions clearly 
date from pre-Lower Old Red Sandstone times. The 
Lintrathen porphyry, previously thought to be an 
intrusion, is now found to be a lava-flow of typical 
dacite. On account of its widespread extension it is 
a valuable key horizon in mapping the Lower Old 
Red Sandstone. In subdividing the latter it has been 
found possible to employ the units of the classifica¬ 
tion adopted by Dr. R. Campbell in his work on the 
Old Reel Sandstone in Kincardineshire. The High¬ 
land Boundary Fault is shown to be a steeply in¬ 
clined reversed fault. It probably began as a mono- 
clinal flexure slightly overfolded from the north¬ 
west ; fracture took place along the more or less 
vertical limb of the fold, and the rocks to the north 
overrode those to the south, thus concealing part of 
the succession. 

Erosive Action of Flood Water. —The bursting 
of the dams in the Porth-Llwyd valley, North Wales, 
in November 1925, gave opportunities for studying the 
effect on the topography of the erosive action of flood 
waters of a known volume. Prof. W. G. Feamsides 
and Mr. W. H. Wilcockson deal with this subject in 
a paper in the Geographical Journal for November. 
A report on the subject was also presented to the 
British Association in 1927 by a committee appointed 
for the purpose. The flooding between the Llyn 
Eigiau reservoir and the Coed-ty dam was done by a 
maximum flow of 20 million oubio feet of water per 
hour in a channel never more than 5000 sq. ft. in 
sectional area. On slopes of less than 1 in 20 there 
was no appreciable erosion. On a slope of l in 15 the 
river entrenched its bed 10 or 12 ft. deeper into 
boulder clay, and trundled down its bed thousands of 
tons of boulders tip to five tons in weight. Below 
Coed-ty dam the flow was for a time reinforced by 
12 million cubic feet an hour, and the rate of flow 
increased to a maximum erf 30 million cubic feet an 
hour* As the slope steepened to l in 8 and 1 in 6, the 
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only blocks which survived within the track were 
blocks larger than ten-foot cubeB. On a slope of 
1 in 4 to 1 in 2, every projecting block not in situ was 
rooted out and swept away. 

Time Lao in the Photoelectric Effect.— 
According to an investigation described by E. (). 
Lawrence and J. W. Beams in the September number 
of the Physical Review, photoeleotrons start to leave 
a potassium hydride surface less than 3 x 10~* sec. 
after light starts to fall upon it. The delicate time 
control that was needed to establish this result was 
obtained by operating the different parts of an 
apparatus by means of electric pulses travelling away 
from a spark gap along wires, the disturbance reach¬ 
ing two successive places with a time interval equal 
to the difference in the wire paths to them, divided by 
the velocity of light. In this case, two of the wires 
passed to compensated electro-optic Kerr cells which 
were set up between crossed Niool prisms, which 
served to produce a transitory flash of light lasting 
for about 10“ B sec., whilst a third lead controlled the 
potential of the active surface of tho photoelectric 
cell which was exposed to the flash. It is a curious 
fact that the greatest source of trouble in these ex¬ 
periments was again the occurrence of liigh frequency 
oscillations, both in the photoelectric cell, which 
was a three-electrode device, and elsewhere. This 
investigation has incidentally demonstrated directly 
for the first time the extraordinary steepness of the 
front of.the potential wave which is initiated by a 
spark, only about 5 x 10"* sec. being taken for half 
of it to go past a point six metres along the wire. 

A Thermal Property of Matter. —In the Rendu 
conti della Reale Accademia delle Scienze delT Institute) \ 
di Bologna for 1920 (recently received), Prof. Major ana 
describes experiments which, made with the object of 
obtaining evidence supporting his hypo thesis of gravi¬ 
tational absorption, have revealed a curious thermal 
property of matter. Certain substancos, in particular 
lead and iron, are found to be capable of exhibiting, 
in relation to the surrounding medium, thermal super¬ 
elevations which depend on the previous treatment of 
the substance and are not in accord with the well- 
known laws of the progressive cooling of bodios. Use 
was made of a highly efficient thermostatic arrange¬ 
ment which admitted of the temperature being main¬ 
tained constant to within about one-thousandth of a 
degree for a month or more. In a typical experiment, 
two pieces of lead, one of which had been fused just 
prior to the commencement of the experiment, whereas 
the other had not been melted for a considerable 
period, were cooled for an hour in the same running 
water and then introduced into two similar small 
cylindrical Dewar vessels. These were inserted in the 
thermostat, and the temperatures of the metals ob¬ 
served by means of sensitive constantan-copper or 
constantan-iron thermoelectric couples. A tempera¬ 
ture difference between the two pieces of metal was 
revealed immediately, this beooming constant after 
two or three days, when the block recently fused had 
a temperature higher by 0*02° or 0*03° than that of 
the other. The difference in temperature gradually 
diminished in amount and, after the lapse of ten days 
or more, vanished completely. This phenomenon is 
regarded as due to a progressive emission of thermal 
energy by matter after being heated to any marked 
degree. 

, ,N»w Zeiss Epidiascope. —The increasing use of 
projection screen illustrations in class teaching and 
lecturing has been encouraged by the production of 
easily portable and moderately priced epidiascopes. 
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These may be usod not only for the projection of tho 
ordinary lantern slide but also for illuminating and 
projecting upon the screen the image of an ojiaque 
object, and thus the necessity for making lantern slides 
is in many cases obviated. Several novel features 
which modem practice in the use and manufacture of 
projection apparatus has shown to bo desirable are 
embodied in a new model, the Zeiss Ikon epidiascope. 
The silver-surfaced reversing mirror necessary for 
episoopic projection is totally enclosed in the lamp 
house, ana is therefore protected from dust, and tho 
possibility of its being damaged is diminished. The 
illumination is obtained from a specially designed 500- 
watt lamp. The size of the illuminated aperture is 
64-in. square, and the stage, which is adjustable^ per¬ 
mits of the accommodation of objeots up to 3-in. thick. 
In order to obtain an image of sufficient brilliance upon 
the screen, a lens of a largo working aperture is neces¬ 
sary, and the Zeiss Ikon instrument is fitted with an 
anastigmat of aperture F/3-7 and focal Length 14J in. 
The position of the lamp and the condenser lens can be 
instantly changed, and the instrument used for lantern 
slide projection. A useful attachment, embodying a 
microscope objective of about IJ-in. focus fitted with 
a heat-absorbing screen, may be fitted into the tube in 
place of the usual lantern objective. By its means 
microscopic slides can easily be projected, the slide 
being held in position by a pair of spring clips which 
form part of the attachment. The London distri¬ 
butors of Zeiss Ikon epidiascopes aro Messrs. tSands, 
Hunter and Co., Ltd., 37 Bedford Street, Strand, 
W.C.2. 

Heat of Solution of finely ground Sodium 
Chloride. —It was recently found by Lipsett, J ohnson, 
and Maass, that finely divided sodium chloride had 
a heat of solution different from that of the coarsely 
ground salt. The finely divided salt was prepared 
by sublimation, and the difference in the heat of 
solution was attributed to tho energy bound up in its 
surface. The results were used to calculate the sur¬ 
face energy of solid sodium chloride. In a further 
paper in the Journal of the American Chemical Society 
for October, the same authors describe the determina¬ 
tion of the heat of solution of pure salt finely ground 
in an agate mortar. The results resemble those 
obtained with the sublimed product, and tho finely 
ground material lias a heat of solution smaller in 
magnitude by about 25 oal. per mole than that of 
coarsely ground sodium chloride. 

Photochemical Ozonisation. — In tho Journal 
of the Afnerican Chemical Society for October the 
relation of photochemical ozonisation to the question 
of the polymerisation of oxygen is discussed by 
O. R. Wulf. Tho formation of ozone from oxygen 
under pressure by radiation of wave-lengths 2070 A. 
and 2530 A. has been studied quantitatively by 
Warburg, who concluded that the primary photo¬ 
chemical process is the dissociation of the O d molecule. 
A consideration of electronic levels indicates that 
radiation of either of these wave-lengths is probably 
incapable of effecting the dissociation of the O 
molecule, and hence the resulting ozonisation appears 
to indicate the existence of another molecular species 
in the gas. The absorption of light by oxygen under 
high pressure and in the liquid state, and the work 
of G, N. Lewis on the magnetic susceptibility of 
oxygen under these conditions, indicate the presence 
Of 0 4 molecules to a considerable extent. It is there¬ 
fore suggested that, at the wave-lengths used by 
^Warburg, the absorbing molecule is 0 4 * which dis¬ 
sociates into O t and O, and his results are discussed 
from the point of view of this theory. 
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Records of Oceanographic Work in Japan. 


TTNDER this title the National Research Council 
^ of Japan has commenced the publication of a 
journal dealing with physical and chemioal oceano¬ 
graphy, fundamental marine biology, and fisheries tech¬ 
nology. In the first number—-March 1928—an account 
is given of the work done by the Imperial Marine 
Observatory and the Imperial Fisheries Institute, 
with well-equipped research vessels of 125 and 200 
tons respectively, and of the new Marine Biological 
Station at Asamushi. 

This station was completed in July 1924, with the 
aid of a government grant, os a marine station of 
TAhoku University. It is now becoming a centre 
for the promotion of biological science in Japan. 

Research workers and post-graduate students from 
other institritions are welcomed and provided with 
laboratory facilities to prosecute their own researches. 
In addition, living accommodation is obtainable 
either in a hoarding house or in one of several resi¬ 
dences attached to the station, the visiting investigator 
having only to defray the cost of meals. The list of 
papers which have already been published shows that 
the opportunities afforded have attracted workers on 
varied biological problems. 

The buddings consist of an aquarium room with 
a number of tanks, a range of laboratories, including 
rooms equipped for physiological and biochemical 
research, while an additional large biochemical 
laboratory is now under construction. A unique 
feature of the station is a building half submerged 
in the sea at the shore line, the floor being about 6 
feet below sea-level. Three aquaria along one wall 
are supplied with natural sea water, wliich is con¬ 
tinuously being changed with the ebb and flow of 
the tide. Since the temperature and other conditions 
are quite similar to that of the open sea, animals 
can live under practically normal conditions. 

The Japanese government is far-sighted in fostering 
biological research by providing these facilities in 


one of the most delightful summer resorts, so that 
the staff of their universities and other institutions 
may continue their researches during the summer vaca¬ 
tions under pleasant conditions and without expense. 

Investigations concerning the principles controlling 
life, such as are prosecuted every summer by visiting 
workers at marine biological stations, as Woods Hole 
in the United States, Plymouth in Great Britain, 
and elsewhere, are yielding results of widening 
interest. Hius the attention of physiologists is 
turning to the possibility of attacking many funda¬ 
mental problems by experiments upon the tissues 
of simple marine animals—a method of attack which 
is leading towardft the interpretation of the results 
of investigations which have hitherto been chiefly 
limited to land vertebrates. The great advances 
in knowledge which have increased the amenities 
of life during the past century, have usually 
arisen from such investigations of purely academic 
interest. To attract those relatively few individuals, 
usually engaged in teaching at the universities, who 
are capable and willing to carry out such original 
research during their vacations, is a worthy turn for 
any government, for thereby the community as a 
whole is likely to benefit—as it has benefit ted already 
from the fruits of ‘ purely academic ’ research. 
Furthermore, it is economy, in the true sense of a 
much-used term, to utilise fully the resources of a 
country’s scientific learning. 

A list of papers and reports hearing on oceano¬ 
graphy and published during 1927 shows that this 
subject is now receiving considerable attention in 
Japan, which is actively participating in the Inter¬ 
national Committee for the Oceanography of the 
Pacific, founded to carry out similar liaison work 
to the International Council in the North-Western 
Atlantic. Other countries taking part are the United 
States and Australia, where the building of a marine 
biological station is under consideration. 


Surface 

I. FINCH and J. C. Stimson.—T he electrical 
v * condition of hot surfaces during the adsorption 
of gases. Part 2. When a nickel sheet- is heated 
in vacuo or in contact with a gas it becomes 
electrically charged. The magnitude of the charge 
depends upon the temperature of the metal and 
its previous history of heating. At 860° C. the 
charge duo to G a , 2CO + 0 ? , 2 H a + 9 ,,, CO a , H a O, H„ 
A and N a could be removed within 45 minutes by 
evacuation to less than 10 ' 6 mm. On the other hand, 
the carbonic oxide charge could only be removed by 
‘ burning off * with oxygen. The charge on nickel 
oxide in vacuo is the same as that on rcaucod nickel. 
Oxygen or hydrogen is far more active in charging 
the surface than either argon or nitrogen. 

It is concluded, inter alia , that (a) the charge on a 
hot metal surface in contact with a gets is due to an 
activation of adsorbed gas molecules ; ( 6 ) there are 
at least five different kinds of adsorption of a gas on 
a hot surface, ranging from a purely physical, elec¬ 
trically neutral adsorption or condensation to a 
definite stable chemical compound formation which 
is likewise electrically neutral. 

P. C. Allien and C. N. Hinshblwood. — The 
catalytic decomposition of gaseous acetaldehyde at 
the surface of various metals. Experiments have 
previously been made to compare the kinetics of 

1 Abstracts of papers read before the Royal Society on Nov. X. 
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Actions. 1 

simple homogeneous reactions, such as the decom¬ 
position of nitrous oxide, with the corresponding 
catalysed reactions. In continuation, the catalytic 
decomposition of a more complex substance, acet¬ 
aldehyde, the homogeneous decomposition of which 
is bimolecular, has been investigated. Electrically 
heated wires of gold, platinum, platinum-rhodium 
alloy and tungsten were used as catalysts. 

The reaction at the surface of each of these metals 
involves two molecules of acetaldehyde, but for initial 
pressures of more than 150 mm. tends to appear 
uni molecular owing to the saturation of the surface 
with adsorbed molecules. The mechanism suggested 
for the reaction is that molecules from the gas phase 
react with moleoules adsorbed on the surface, whan 
these latter molecules acquire the necessary energy of 
activation from the metal atoms. 

A remarkable and unusual similarity is found 
between the different metals in respect of (a) relation 
between reaction rate and pressure, (6) heat of activa¬ 
tion, and (c) absolute rate of reaction. This would 
have suggested that the reaction really occurred ill a 
zone of heated gao, were it not for the evidence that 
surface saturation controls the rate of reaction. The 
aldehyde adsorption is evidently of a loose, non* 
specific kind. The hot wire does not appreciably 
modify the stability of the adsorbed aldehyde mole¬ 
cules (the heat of activation being nearly the same 
, as for the homogeneous reaction), but merely acts as 
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a source of energy. Examination of the molecular 
statistics of the reaction indioates tliat collisions 
between molecules from the gas and adsorbed mole* 
eules are inelastic, with a duration of 10“ 4 to 10“ 8 sec. 

jt, Chaplin. —The sorption of carbon tetrachloride 
at low pressures by activated charcoals. A detailed 
description is given of the apparatus and experimental 
technique by means of which the low-pressure sorption 
isothermals of pure carbon tetrachloride vapour on 
charcoal, in the absence of foreign gases, wore deter¬ 
mined. The pressures were moasured by means of a 
Firani hot-wire gauge ; the quantities sorbed were 
determined by direct weighing. Various difficulties 
were encountered, due to the presence of traces of 
foreign gases and vapours in the charcoals and in the 
apparatus. Six charcoals of varying origin were 
employed. The pressure limits worked between were 
2*3 x 10“ l and 1 x 10' 4 mm. of mercury. Most work 
was done at 25° C., but several series of isosteres wore 
also obtained, which permitted of the indirect deter¬ 
mination of ieothermals at higher temperatures. 


Stream-flow . 1 


H IEVY and A. G. Forsdyke,— The steady 
• motion and stability of a helical vortex. 
The characteristics of a right helical vortex are in¬ 
vestigated as regards steady motion and stability. The 
steady forward motion along, and uniform rotation 
about, the axis is calculated for various angles of 
pitch ; a oritioal pitch exists, at which this rotation 
vanishes. An examination of the possible fundamental 
modes of vibration of the filament suggests further 
that this critical pitch marks the division between 
stable and unstable helices. The results are of im¬ 
portance in connexion with the extension of the 
K&rmdn vortex street to three-dimensional motion. 

R. J. Cobnish. —Flow in a pipe of rectangular 
cross-eeotion. The paper contains the results of an 
investigation into the flow of water in a pipe of rect¬ 
angular cross-section 1-192 cm. by 0-402 cm. 

In the region of laminar motion the flow corre¬ 
sponded closely with that expected by calculation. 
The effect of the distance l>etween the entrance to the 


pipe and the point at which pressures are measured 
is shown, ana later in the paper is a note on the 
conclusions of Messrs. Davies and White (Proc. Roy. 
&QC; May 1928) from their observations of this effect. 
The critical value of mSjv (where m ~ hydraulic mean 
depth, & — average velocity, v = kinematic viscosity) is 
about the same for the rectangular section as for a 
circular section ; the effect of the proportions of the 
channel on the critical value is deduced. In the 
region of turbulent flow the curve obtained by 
plotting R/pS* (where R - resistance per unit area, 
-density) against mS/v is approximately the same 
as that obtained by other workers on pipes of various 
sections. 


Appendix 1 gives the actual numerical results of 
the experiments, and appendix 2 contains an outline 
of the mathematical solution of laminar flow in a pipe 
of rectangular section. 

Jii T. Doqdson. —The analysis and prediction of 
tidal currents from observations of times of slack water. 
Hie problem of obtaining harmonic constants for the 
principal tidal constituents representing the current 
flow, from a knowledge of the times of slack water 
only, has been solved. The solution is not one of great 
exactness, but resulting predictions have been con¬ 
sidered sufficiently accurate to be included in standard 
tide .tables. The times of maximum current can be 
predicted, but the velocities of maximum currents can 
only be stated on an arbitrary soafe unless a few values 
of maximum currents have been observed. 


1 Abfttttct* of paper* Mad before the Royal Society on Not. 1. 
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The method can be applied to obtain fairly good 
approximations to the tidal elevation at a place, for 
the times of high and low water, or for the times of 
half-tide. Two variations of the method are given, 
one being suitable for the discussion of observations of 
all slack water times during a month and the other 
being suitablo for the analysis of observation^ taken 
during daylight for a whole year. 


University and Educational Intelligence. 

Cambridge.— Prof. Dean, Trinity Hall, Mr. J. F. 
Cameron, Gonville and Caius College, and Mr. H. 
Thirkill, Clare College, are among the newly elected 
members of the Council of the Senate. Mr. T, R. 
Parrington, Sidney Sussex College, has been appointed 
Strickland Curator in the Museum of Zoology. 

The Gedge Prize for research in physiology has been 
awarded to Dr, W. A. H. Rush ton, Pembroke College. 
Mr. F. H. Woodward has been elected to a fellowship 
at Selwyn College. A grant of £50 has been made 
from the Balfour Fund to Dr. S. M. Manton, Girton 
College, for research on the biology and development 
of the Syncarida. 

Mr. F. J. M. Stratton, fellow and senior tutor of 
Gonville and Caius College, has been elected to suc¬ 
ceed Prof. H. F. Newall in December next as professor 
of astrophysics. 


The following free public lectures in connexion with 
the Armourers and Brasiers’ Company are announced : 
44 Certain Aspects of the Solidification of Metals and 
Alloys,” by Dr. S. W. Smith, at the Sir John Cass 
Technical Institute, on Nov. 28, Dec. 5 and 12, at 
8.15 ; and “ The Manufacture of Tinplate,” by Dr. 
C. A. Edwards, at the Borough Polytechnic Institute, 
on Nov. 29, Dec. 7 and 14, at 5.30. No tickets will be 
required. 

Education in India in 1925-26 is dealt with very 
briefly in a report issued by the Educational Com¬ 
missioner with the Government of India last May, 
The report shows that the percentage of males under 
instruction in recognised institutions, although still 
small (6-5) increased rapidly during the ten years 
following 1916, when it was only 4-7. During the 
same period the percentage of females under instruc¬ 
tion increased even more rapidly, namely, from 0*9 to 
1-3. The cost of education is rising fast, the expendi¬ 
ture in 1925-26 having been 10 per cent higher than 
in the preceding year. Under the heading of higher 
education, universities show a slight decrease in the 
number of students, arts colleges an increase of 8 per 
cent, and professional colleges an increase of 3 per cent. 
There was a falling off in the numbers of medical, 
veterinary, forest, and commercial college students 
and of men students in teacher-training institutions. 
The scheme for founding a university in Rajputana 
was abandoned owing to the lack of support from the 
Native States. The report refers to the constitution 
of a new affiliating university at Agra, and another (the 
Andhra or Telugu) at Bezwada, and a project for 
establishing a Tamil university. Statistics of uni¬ 
versity students show a total of 96,158 in 16 univer¬ 
sities. Calcutta, with 31,496 students, must be al¬ 
most. if not quite, the largest, in point of numbers, in 
the world. Seventy-five per oenjb of the total number 
of students enrolled belonged to the four universities 
of Calcutta, Madras, the Punjab, and Bombay. An 
article on Indian students in Great Britain shows a not¬ 
able decrease from 583 in 1925 to 399 in 1926 in the num¬ 
ber of Indians studying in the Inns of Court. Nearly 
200 were preparing for degrees or diplomas in engineer¬ 
ing, and more than 100 were studying medicine ; 147 
(including 21 women) were government scholars. 
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Calendar of Customs and Festivals. 

November 2 $. 

St. Katharine: saint and martyr, next to the 
Virgin Mary the most celebrated of female figures in 
Christian hagiology. She was martyred at Alexandria 
under Maximius after this emperor had commanded 
a company of the ablest of heathen philosophers to 
dispute with her. These she converted, and they too 
suffered martyrdom. She was bound upon an in¬ 
geniously contrived engine of four wheels set with 
spikes intended to tear her to pieces when they moved, 
but the cords were broken asunder by the power of 
an angel. Hence St. Catherine’s wheel and her 
patronage of those who use the wheel for spinning, 
rope spinners, and spinsters. She is also the patroness 
of Christian philosophers. 

Though tho cult was introduced late into England 
—in the twelfth or thirteenth century, it is thought 
by the Crusaders—in a short time it became widely 
popular. On 8t. Katharine’s eve, Strype reoords, 
“ The 24th (1556), ... at six of the clock at night 
St. Katharine went about the battlements of St. 
Paul’s Church accompanied with fine singing and 
great lights ; this was St. Katharine’s procession.” 

St. Katharine was especially the patroness of 
spinsters, hence the proverbial expression of caiffer 
Ste . Catharine to express the state of an ‘ old maid.’ 
It was customary for young women to gather together 
for merrymaking On this day, the special form of 
entertainmont being divination of their future state 
hi regard to wedlock. This custom was known as 
* Kathar’ning.’ One charm consisted in a number of 
young women, not exceeding seven nor less than 
three, assembling in a room at eloven o’clock at night. 
A sprig of myrtle wliich had been borne in the bosom 
all day wap wrapped in paper, and then each girl 
burnt nine hairs from her head, the parings of toe 
and finger nails, with myrrh and frankincense on a 
brazier of charcoal. The myrtle was fumigated over 
the charcoal and then placed under the head of the 
inquirer as she went to bed on the clock striking 
twelve. She dreamed of her future husband. In 
Ireland women used to fast all the ^year round on 
Wednesday and Saturday and on St. Katharine’s day. 
This got them good husbands or, if they were married, 
a bettor one. 

For the survival of the custom of * Catfceming ’ 
among children in the Midlands, see under St. Clement 
(Nov. 23). At Worcester Cathedral the chapter pre¬ 
pared a rich bowl of wine and spices, called the 
Cathern bowl,’ for the inhabitants of the college and 
precincts. At Peterborough the tallest of the female 
children in the workhouse was selected as queen and 
adorned with crown and sceptre. Then all the chil¬ 
dren, dressed in white with scarlet ribbons, went in 
procession around the city, stopping at the principal 
residences and reciting verses in honour of St. 
Katharine. 

St. Katharine was specially honoured by the lace- 
makers in Northamptonshire and Bedfordshire, In 
Buckinghamshire on ‘ Cattem Day,’ the lace-makers 
held merrymakings, at which cakes called ‘ wigs ’— 
a kind of light gingerbread* with curled edges—and 
ale were consumed. Tho rope-makers of Woolwich 
Arsenal had a procession very similar to that of the 
smiths on St. Clement’s two days previously, in which 
a female represented ‘ Her Majesty,’ dressed in white, 
with sceptre and crown and Roman banner. The 
carpenters of Chatteris in Cambridgeshire held a feast 
on 8t. Katharine’s day, while the carters of the Isle 
of Thanet used to places small figure on a wheel on 
the front of their cart sheds on this day. 

The importance of nuts, and more particularly of 
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apples, as articles of diet in earlier days may be 
gauged from their prominence in the survivals of the 
customs of Hallowmas, St, Clement, and St. Katharine, 
and also in oertain municipal customs. A feature of 
the * Lawless Hour ’ at Kidderminster (see Oot. 1) was 
the showering of apples on the bailiff from each house 
he visited. At Newcastle-under-Lyme the election of 
Mayor on the Tuesday after Michaelmas Day (later 
moved to the Tuesday after Nov. 9) was accompanied 
by the custom of 1 clouting out,’ when boys visited 
the tradespeople in the expectation of receiving nuts 
and apples, for which they scrambled. The apples 
collected at 1 souling ’ on Nov. 1 or Nov. 2 were used 
in various forms of divination and for games. They 
wore also required for the making of ‘ lamh’s-wool,’ a 
bowl of hot spiced ale and roasted apples. The custom 
of hanging apples on strings or placing them in bowls 
of water and catching them with the teeth—* bobbing r 
—a game played on all these festival days—was 
responsible for tho name Bob Apple Day or Bite 
Apple Day applied in Staffordshire to St. Clement’s 
Day. Sometimes they were roasted on a string before 
the fire, stuck thickly over with cloves and allowed to 
fall into a vessel beneath, while set verses in honour of 
“ Catt’n and Clement ” were sung. Another method 
of preparation was to use oats instead of cloves, after¬ 
wards spitting the apples on a wooden skewer and 
dredging them over with flour, 

November 30 . 

St. Andrew, tho Apostle martyred a.d. 69 at 
Patrse in. Achaia on a cross in the form known as 
decussate, i.e. X, which hence became hie emblem. 
Relics of the saint were brought to Scotland in 309 
and deposited at the spot where St. Andrews now 
stands. The saint became the patron of Scotland 
and of the Knights of the Golden Fleece, as well as 
titular saint of Russia. 

The close relation of St. Andrew’s Day to the 
beginning of Advent, a period in the Church of fast 
and solemn observance, marks it as a time appropriate 
for divination. Martin Luther refers to the custom 
in his country of young maidens stripping themselves 
naked and reciting a prayer addressed to St, Andrew 
in order to learn what kind of husbands they should 
have, and from other references the custom appears 
to have been widespread. The injunction of nudity 
as part of the ritual points to an early stratum of 
belief, as it is often an essential element in magic 
rites of a very primitive character. 

It is recorded that singed sheep’s heads used to be 
borne in procession before Scots in London on St. 
Andrew’s Day—a custom which may be connected 
with the Martinmas sacrifice and slaughter of cattle 
and sheep. In the “ Statistical Account of Scotland,” 
it is stated that citizens of Edinburgh used to resort 
to Duddingston, near that city, to feast on singed 
sheep’s heads, which were thus disposed of after the 
Bheep from the neighbouring hills had been slaughtered 
and the carcases sent to market. Though a summer 
custom without reference to Martinmas, that feast 
may possibly have been the origin of the practice. 

Although St. Katharine as the patron of spinners 
was honoured by the laoe-makers of Northampton¬ 
shire, they specially regarded St, Andrew and cele¬ 
brated him in a festival to which the name ‘ Tandrew * 
or ‘Tender’ was given. The connexion has been 
conjectured to be due to the forms assumed by threads 
in the making of pillow-laoe. The day was given up 
to drinking and merrymaking, and in the schools 
* barring out * the master. In the evening men 
paraded in women's clothes and the women in those 
of men. Visits were paid from cottage to cottage to 
drink ‘ eldera wine,' and mumming followed. 
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Societies and Academies. 

London. 

Royal Society, Nov. 15.—S. W. J. Smith, A. A. Dee, 
and J. Young : The mode of formation of Neumann 
bands. (1) The mechanism of twinning in the body- 
centred cubic lattice. A discussion of atomic move¬ 
ment# which can occur, under the influence of 
transient shearing stress, in a single crystal possessing 
a body-centred cubic lattice. (2) The evidence that 
the bands are twins, The orientat ion of these lamella? 
with respect to the matrix is determined quantita¬ 
tively by means of etch-figures. (3) The movement 
from whioh the twinning results. A study of the 
henomena which accompany the crossing of one 
and by another shows that the movement is of the 
kind indicated as most likely in (1).—C. F. Elam : An 
investigation of some banded structures in metal. 
With an appendix by G. I. Taylor. Crystals showing 
a banded structure similar to twins of the spinel type 
were found in aluminium and silver. The crystallo¬ 
graphic relationship has been studied. F. H. Rolt 
ana H. Harrell: The differemee between the mechanical 
and optical lengths of a steel end-gauge. A set of 
block gauges is optically measured by an interference 
method. By comparing the sum of the optical lengths 
with the optical length of a wrung combination of the 
same gauges, the average difference between mechani¬ 
cal and optical length of a gauge may bo derived. It 
may be calculated for all wave-lengths greater than 
0*56*4, by the formula (M - 0) —pX +// where p -0 -27, 
t' =0*005m, and X is in microns. For light of wave¬ 
length 0*62/i, (M - 0) is 6-JSxlO 6 inch.--D. A. 
Jackson : Hyperfine structure in the arc spectrum 
of caesium and nuclear rotation. The most satis¬ 
factory method of excitation is by external electrodes, 
using a very high-frequency alternating current, on 
a tube filled with helium at about 2 mm. pressure 
containing a small quantity of caesium. Lines belong¬ 
ing to principal series are very close doublets with 
nearly constant frequency differences ; their origin 
can be explained by assuming a nuclear spin of one- 
half quantum.—A. Fowler and E. W. H. Selwyn : 
Further investigations of the spectrum of singly 
ionised carbon (C II).—O. W. Richardson and F. C. 
Chalklin: The soft X-ray levels of iron, cobalt, nickel, 
and copper. All the well-established soft X-ray 
inflections for iron above 48 volts, as well as two below, 
have been accounted for. A similar scheme applies 
about equally well to cobalt and nickel, and possibly, 
but not eo well, to copier.—H. Jeffreys : On aerofoils 
of email thickness. Existing methods of determining 
tlie flow around an aerofoil of infinitesimal thickness 
and the forces on such an aerofoil have been extended 
to cover the general case where the thickness and 
camber are both small but neither of them negligible. 
— G* L Taylor and C. F. Sharman : A mechanical 
method for solving problems of flow in compressible 
fluids. An analogy between the irrotational flow in 
two dimensions of a fluid of variable density and the 
flow of electricity in a conducting sheet of variable 
thickness is developed. A shallow tank with a 
bottom of paraffin wax holds a shallow layer of copper 
sulphate solution serving as a conducting sheet. Any 
given distribution of thickness could be obtained by 
cutting the wax bottom, Applying the method to the 
flow of air past a circular cylinder, it appears that when 
the speed of the cylinder is asmuoh as half that of round, 
the now past it cannot be irrotational.—A. S. Edding¬ 
ton : A symmetrical treatment of the wave equation. 
Dirac's linear wave equation represents one special 
choice of matrices. Much of the general theory is 
obtained more simply and symmetrically by employ¬ 
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ing only commutative and other general properties 
of a ‘ perpendicular ’ set. An apparently more funda¬ 
mental way of reaching the wave equation is to take 
the observed invariance of proper-mass of electron. 
This new wave equation corresponds to two electrons 
with opposite spin.—T. H, Havelock : The wave 
pattern of a doublet in a stream.—A. T, P*ice : A 
mathematical discussion on the structure of wood in 
relation to its elastic properties. The observed elastic 
anisotropy of wood can be explained in detail by the 
fact that wood is built up of long hollow cylinders, 
of which the majority are arranged parallel to the 
grain and the remainder are grouped into bundles 
extending radially. The annual layers appear to have 
little influence on this elastic anisotropy. The non¬ 
elastic slipping at stresses much lower than those 
usually associated with clastic failure, observed in 
tests involving longitudinal shearing, possibly occurs 
between thick-walled cells and between medullary 
rays and adjacent cells, and also as gross slip in the 
layers of weak spring-wood tissue.--E. J. Williams, 
J. M. Nuttall, and H. 5. Barlow: The special distribu¬ 
tion of photoelectrons produced by X-rays. The 
photoelectron emission from oxygen and nitrogen 
due to absorption of X-rays of wave-length 0-54, 0*61, 
and 0-71 A, respectively, as observed by the Wilson 
cloud-expansion method, shows: (1) Spread or dis¬ 
persion of the photoelectrons may be satisfactorily 
represented by the cos 2 law, and (2) longitudinal 
asymmetry, if distribution corresponds to an average 
forward momentum of photoelectrons, about 40 per 
cent greater than that of an absorbed quantum.— 
L. W. Nordheim : The effect of the image force on the 
emission and reflection of electrons by metals. In 
thermionic emission the average reflection amounts 
only to a few per cent. For the intense field emission 
the image force reduces the value of the field strength 
calculated by Fowler and Nordheim by a factor about 
0*8.—W. G. Kannuluik ami T. H. Laby : The thermal 
and electrical conductivity of copper crystals at 
various temperatures. thermal conductivity of 
copper is 0*989 cal. cm. sec. deg. at 19*4° O., 1-054 
at - 73 *7° C\, and 1 *131 at -174*8° 0. At 19*4 U 0. 
it is about 4 per cent greater than that of poly crystal 
copper, while at the lower temperatures it is consider¬ 
ably less. Electrical conductivity of single crystal is 
the same as that for ordinary poly crystal.—H. D. H. 
Drane : Elastic constants of fused quartz. Change 
of Young’s modulus with temperature. The modulus 
increases continuously with rise in temperature be¬ 
tween - 183° and 700° (■., showing no minimum value 
which would correspond to the minimum volume 
exhibited by fused quartz at - 8(T C. For a given 
increment of temperature the increase in modulus is 
more rapid at lower temperatures. Differing samples 
of quartz show slight variations in behaviour, and 
semi-permanent changes in the modulus at room 
temj>erature have been observed after beating above 
400° C., duo to fact that fused quartz is not ordinarily 
a single phase of silica. 

(To be continued.) 

Linnean Society, Nov. 1.—V. S. Summerhayes: 
Revision of the Australian species of Frankenia , 
Among the most important characters for taxonomic 
purposes are the arrangement and number of ovules, 
and the nature of the leaves. Niedenzu divided the 
genus into two subgenera— A fra and Oceania—and 
the latter, containing the Australian species, into the 
sections Toichogonia and Ba*igonia t but a series of 
ovular arrangements leading insensibly from Toicho¬ 
gonia to Basigonia has been found. The genus 
Frankenia actually seems to be composed of a number 
of parallel evolutionary series progressing from the 
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1 toichogonial * to tho ‘ basigonial * stage. The 
genuB seems to bo an ancient one, which in Australia 
has found favourable conditions, producing many 
species there. Western Australia appears to be the 
original home of the genus in the continent.—Helene 
E. Bargmann : Morphology of the central nervous 
system in the Gastropoda Pulmonata. There are 
eight types into which the Pulmonate nervous system 
can be dividod, according to the degree and mod© of 
concentration of the visceral ganglia. Variation in 
the type of nervous system takes place within families 
and within genera, but variation within species is 
slight and not enough to affoct the combination of the 
ganglia as a whole. Grouping based on the nervous 
system, compared with groupings based on systematic 
classification, shows that affinities are by no means 
well understood.—T. L. Prankerd r Specificity irx 
gravipercoption. Upwards of 2000 experiments have 
been made on the fronds of seven species of ferns in 
order to determine quantitatively their reaction to 
gravity at different stages in their ontogeny. The 
results are expressed as curves, termed graviscripta, 
which naturally fall into two groups corresponding to 
tho two genera— Asplenium and Osmunda —into which 
these species have long been grouped on morpho¬ 
logical grounds. Response to stimulus thus affords 
criteria of taxonomic value. Osmunda cinnamomea, 
which will under certain conditions respond to a 
stimulus lasting only twenty seconds, is tho most 
sensitive plant to the force of gravity known. 

Society of Public Analysts, Nov. 7.—Julius Grant; 
The determination of small quantities of antimony in 
the form of stibine. An improved form of apparatus 
of the electrolytic Marsh type is described, by the use 
of which antimony is completely and rapidly removed 
from its solution in 0-5 N hydrochloric acid, in the 
form of stibine, by means of a swift stream of hydro¬ 
gen bubbles impinging on the point of an inverted 
cone lead cathode. Small quantities of antimony (10 
to 0*001 mgm.) have thus been determined in alloys, 
ores, rubber, etc., in the presence of other metals.— 
E. Lester Smith ; The determination of unsaponifiable 
matter in oils and fats. In most methods the extrac¬ 
tion of unsaponifiable matter is incomplete (80 to 98 
per cent), and hydrolysis of dissolved soap while 
washing tho ethereal extract may result in fatty acid 
being weighed with the unsaponifiable matter. Two 
methods in which these errors are avoided are de¬ 
scribed.—Paul Arup : The composition of Irish butter. 
There is no marked tendency for the volatile acids to 
be associated with oleic groups in preference to the 
stearic and palmitic groups; the acid groups seem to 
be impartially distributed among the different glycer¬ 
ides.—H. B. Dunnicliff: The volumeric determination 
of mercury. The method is based on the reduction of 
mercuric chloride solution by means of stannous chloride 
in the presence of sodium tartrate in an atmosphere 
of carbon dioxide. 

Pams. 

Academy of Sciences, Oct. I.—G. Bigourdan: The co¬ 
ordinates of the Observatory of the rue de Paradis. 
Deduced from data in notes by Delambre.—G, Charpy 
and P. Pingault: The conditions of formation of 
cementite. Tho carburation of solid iron by 
potassium cyanide or by hydrocarbons tends to form 
cementite, at least for temperatures up to 1000° C.— 
Georges Claude : The production of power by steam 
passing between two masses of water.—Serge Bern¬ 
stein : The growth of polynomials.—E. Huguenard, 
A. Mag nan, and A. Sainte-LaguC : An experimental 
determination of the polar of an aeroplane and of a 
bird in flight.—Lion and Eugine Bloch : The spark 
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spectra of selenium and tellurium : The use of the 

spark lines of the first ordw^Fsu^hT^ and selenium 
from those of higher order. The same method has also 
been applied to tellurium.—Andrd Job and Jean 
Rouvillois ; The preparation of a tungsten carbonyl 
through the intermediary of an organo-magnesium 
compound. Carbon monoxide is absorbed by a mix¬ 
ture of tungsten hexachloride and phenyl magnesium 
bromide. Crystals of tungsten carbonyl, of the com*' 
position W(CO) s , can be isolated from the products of 
the reaction,—Mile. L. Remy : The influence of the 
fertilised ovule on the tissues of the fruit.—A. 
Guichard : The origin, direction, and torsion of the 
inverse fibro-vascular bundles of Claudiutn Mariscus. 
—Rodolphe DostAl; The reproductive organs of 
Caulerpa prolifera. —A. Guillaumin ; The storage of 
seeds in a medium deprived of oxygen as a means 
of prolonging their germinating faculty. It has been 
proved in a previous communication that seeds kept 
in a good vacuum retain their germinating power 
longer than when exposed to the air. It is now shown 
that an atmosphere free from oxygen has a similar 
effect in prolonging the vitality of seeds.—WUnachen- 
dorff and Ch. Kilian : Observations on the meta¬ 
bolism of Ustulina vulgaris . The cultures oontain 
ammonia, amino-acids, urea, and croatinine, but neither 
indol, aldehydes, nor acetone. In the presence of 
carbohydrates, acids (oxalic, lactic, citric, malic) are 
formed.—J. Bordas and P. H. Joesse : The reducing 
action exercised by fungi of the genera Fusarium and 
Verticillium , parasites of the wood vessels. 

Leningrad. 

Academy of Sciences. Comptes rendu *, Nos. 20- 
21.—F. Loewinson-Lessing: What is dunite ? Two 
types of dunite must be distinguished: dunites, 
strictly speaking, which are olivines, or olivine- 
serpentines with chromite ; and enstatitic dunites, 
in which there is more than 5 and up to 25 per 
cent of enstatite. — G. Vereschagin ; Preliminary 
consideration on the origin of the Baikal fauna. 
Up to 1925 there were recorded from Lake Baikal 
725 species of plants and animals, but recent expedi¬ 
tions of the Academy added more than 600 forms, 
including more than 300 belonging to new species, 
genera, and even families. Geological evidence 
tends to show that the greatest depths of the lake 
developed probably only in the Quaternary period, 
and this is corroborated by the fact that all deep¬ 
water animals of the lake are closely allied to those 
living nearer the surface and are Little specialised. 
Faunistio elements in the lake are as follows : widely 
distributed Siberian forms ; ancient fresh-water forms 
dating back probably to the Tertiary period ; marine 
forms, which must be regarded as relics of the former 
connexion with the ocean ; and forms of uncertain 
origin. —N. T. Fedorov : An adjustment of Qian's 
spectrophotometer for investigations in physiological 
optics. —V. Emelin and G. Zeiss: The control of 
trypanosome infection in camels in Russia. The 
trypanosomiasis of camels is widely distributed in 
Russia, and two species of trypanosomes have been 
recorded in connexion with it, namely, TVytwmosoma 
nince Kohl-Jakimova and T. su-attru Rovajski. 
Bayer’s preparation 207 proved to be effective against 
all species of trypanosomes. Blood-sucking 'flies 
( Tabanus, Chryaopa, and Hcmnalopota) are considered 
as mechanical carriers of the trypanosomes. — 
M. Serebretmikov : A synopsis of Russian squirrels. 
There are ten subspecies or Sciuru* t ndgaris h, and 
one subspecies of 8 . anomedu* Gm. in tibe Rumen 
fauna. Short diagnoses and the distributions of ell of 
them are given.-—N, M. Kulagin r Contribution to 
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the study of moulting in the White Sea seal ( Histrio - 
phoea grwnlcmdica Lepechin). Histological study of 
haim and the epidermis of moulting seals.—N. Kus- 
nacov i OlfgomaUtes martynovi f gen. et sp. n., a 
fossil Amatid Lepidopteron from the Oligooene beds 
of Central Asia. Re -examination of original descrip¬ 
tions of all reputed fossil Noctuids leads to the 
conclusion that they euro all based on very doubtful 
examples ; thus, the insect described in the present 
paper is the first unquestionable fossil Noctuid 
known, and also one of the very few incontestable 
fossils of the order Lepidoptera. The first authentic 
Lepidoptera are found not earlier than in the lower 
Tertiarv, and the representative of the family 
Am&tidfia described also belongs to that epoch, 
although the family is unanimously recognised as 
one of the most specialised ones. — A. Vasiliiev : 
The accuracy of triangulations in the Spitsbergen 
meridian measurements.—2. Nemova : Determina¬ 
tion of minerals in the volkanic- tchemozem of the 
voloanic lava fields in Armenia. Mineralogical 
analysis of volcanic black soils of Armenia.—M. 
Neibourg : The materials collected by the Ashutas 
expedition of the Geological Museum of the Academy. 
The expedition to the Ashutas Mountains at the 
Mongolian border brought back more than seventy 
species of fossil plants, 14 species of fossil insects 
and other palaeontological material.—A. Formozov : 
The desert elements in the fauna of South-Eastern 
Europe. Many species of animals belonging to the 
Aralo-Cagpiari desert fauna aro distributed westwards 
from the Volga and reach northern Caucasus, while 
many of them extend even farther westwards. 
Numerous examples are given, and it is suggested 
that detailed studies of the fauna of xerothermic 
habitats in South-West Russia will increase their 
number. 
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Diary of Societies. 

FRIDA F, Novbmbmr 28. 

Ahhociatiov of Ecosomu' Bioixxuhts (in Botanical Lecture Thitfttro, 
Imperial Collogo of Science and Technology), at 2.90.—R. H. Stoughton : 
Tlio Relation of Environmental Conditions to Angular Leaf Spot 
Disease of Cotton. —Dr. W. F. Bewley: The Effect of Environmental 
Factors on Diseases under Glass. —T. Small: Temperature and Humidity 
in Relation to Clvuloapuriwtifnlvuvi. 

Anatomic an 8 <kuktv of Ghsat Britain and Ireland (Annual Meeting) 
(in Anatomy Department, King's College), at ft.-—J. H. Mulligan: 
Complete Absence of Corpus Callosum in Human Brain.—Prof. 0. J, 
Patten: The Mechanism involved in the Technique of Bird Utterances. 
—Dr. A. B. Appleton: An Example of the M. Cervlco-coato-hunwralia 
(Gruber).—C. P. G. Wakoley: A Note on the Architecture of the Ilium. 
—Dr. R. J. Gladstone : The Origin of the Vena Aaygos Major.—Dr. V. K. 
Negua: The Function of the Cartilage of Santorini. —Dr. F. W. R. 
Brambell: Hlatology of the Gonads of an Hermaphrodite Pig.—Dr. 
D, M. Blair: Note on Submaxillary Lymph Glands. 

Royal Society or MmuorNB (Disease in Children Section), at ft,—Dr. 
* H. M. M, Mackey : Nutritional Anaemia in Infancy—Some Observations 
on a Common Deficiency Disease. 

Physical Sooikty (at Imperial College of SclenceX at 6.— Dr. G. Temple : 
The Physical Interpretation of Wave Mechanics.—A. Monk house: The 
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Effect of Btiperiinpowd Magnetic Fields on Dielectric Ixwses and 

' Electric Breakdown Strength.—A, Campbell : A New AO. Potentiometer 
of Larson Type. — Prof. K. F. Herroun and Prof. E, Wilson : Ferro* 
magnetic Ferric Oxide. — Demonstration by K. H. Humphry of 
Emulsions showing Chromatic Effects. 

Institution ok Eucctiucai, Engineers (London Students’ Section), at 
6.1 A. —Lt.-Col. C. H. 8. Evans ; Searchlights and their Applications. 

Institution of Electrical Engineer* (North-Western Centre) (Jointly 
with Manchester Association of Engineers) (at Manchester), at 7.— 
K. Brooks : Electric Traction on Railways. 

West of Scotland Ikon and Htkel Institute (at Royal Technical College, 
Glasgow), at 7.—Tornblnd and Mitehull; Hartmann Spiral Bricks. 

Junior Institution oy Engineers, at 7. — 0. F. Moore: A Survey of 
Cadmium. 

Manchester Association of Enoinekrb (at Engineers' Club, Manchester), 
at 7.1ft.—R. Brooks : Electric Traction on Railways. 

Association of Engineering and Shipbuilding Draumhthmbn (Birming¬ 
ham Area) (nt Chamber of Commerce, Birmingluuu), at 7.80.—K. H, 
Boden: Bearings. 

Rdvai. Society ok Medicine (Epidemiology Section), at 8.—Dr. H. 
Newaholine : Individuality and Epidemic Disease. 

Oxford Univerhtty Junior Scientific Club. 

SATURDAY , November 24. 

Royal Institution ok Great Britain, at 3.—Dr. W. C. Whittaker : North 
Country Folk Music (11,). 

British Psychological Society (at Royal Anthropological Institute), at 
8.30.—I>r. M. Oulpin and Miss May Smith : The Nervous Temperament; 
its Incidence, Measurement, and Expression. 

AWN DA Y , November 2(5. 

Cambridge Phii.ohofhical Hocimty (in Botany School, Cambridge), ul 

t 4.80.—Work in Progress at, or In Connexion with, the Low Temperature 
Research Htation :—8ir W. B. llaixly : Introductory Remarks.—F. Kidd 
and C. WeHt: A Mass Experiment, with Apples. — Dr. T. Moran,.). R. 
Vickery, and E. C. 8mltn: (a) The Freezing of Gels ; ( b ) Critical 
Temperatures; Jr) Muscle Proteins. — l>r. A. .). Smith; Trans|)orL 
Problems; the East Mailing Station, Its Design and Equipment.—Dr. 
J. Barker: The Co vent Garden Market Survey.—R. G. Tomkins: The 
Effect of Temperature and Humidity on Spore Germination. 

Institute ok Actuaries, nt ft,— R. Thodey : Life Insurance In Australia. 

Institution of Electrical Knoinf.erh (Informal Meeting), at 7.—E. S. 
Hitter and others : Discussion on Picture Telegraphy. 

Institution ok Electrical Engineers (North-Eastern Centre) (at Arm¬ 
strong Collage, Newcastle-upon-Tyne), at 7. — Informal Dismission on 
Automatic Network Voltage-Regulating Equipments. 

Royal Society of Akin, at 8.—Dr. F. Kidd : Biology ami Refrigeration 
(Cantor lectures)(III.). 

Royal Society ok Medicine (Odontology Section), ut 8.—l)r, E. W. Fish : 
Dead TmctH in Dentine.—Sir Frank Oolyer ; Irregularities of the Teeth 
in Kvythrocpbus (Patas Monkey). 


TUESDAY, November 27. 


Royal Society of Arts (Dominions and Colonies Meeting), at 4,30.— 
Col. H. L, Crosthwait.: Air Survey and Empire Development. 

Royal Society ok Medicine (Medicine Section) (Clinical Meeting at 
University College Hospital), at ft. 

Royal Institution of Great Britain, at ft.lft.— Sir William Bragg: 
Diamonds (II.). 

Institution of Electrical Engineers (North Midland Centra) (at Hotel 
Mutropole, Leeds), at 7. —Informal Discussion. 

Institute of Metals (Birmingham Local Section) (at Engineers* Club, 
Birmingham), at 7.—D. F. Camptadl: Electric Furnace Developments. 
Royal Photographic Society of Great Britain (Scientific and Technical 
Group), at .7.--8. E. Sheppard and E. P. Wightman: The Effect of 
Environment on Photographic Sensitivity. Part I.—S. E. Sheppard : 
Anti-fogging and Anti-sensitising Effects. 

Institution of Automobile Engineers (London Graduates’ Section) (at 
Watergate House), at 7.2ft, —S. Mlall: Petrol-electric Transmission. 
Sheffield Mftalutugh al Association (at 1U8 West Htraet, Sheffield). 

at 7.30.—T II. Turner: Fighting Corrosion. 

Royal Anthkofoumgcal Institute (at Royal Society), at 8.30.— Sir 
Arthur Keith : The Evolution of the Human Races (Huxley Memorial 
Lecture). 

Royal Aeronautical Society (Leeds Branch).—Flight Lieut. B. C. H. 

Cross: Home Practical Ashots of Flying Boat Developments. 
Institution of Mkchanical Enoinekrs (Swansea Branch—Graduates’ 
Meeting). 

WEDNESDAY, November 28. 


Royal Society or Medicine (Comparative Medicine Section), at 5.—Di 
W G. Savage. Unsolved Prublema of Salmonella Food-poisoning. 

iNNrrruTioN of Automobile Engineers (Manchester Centre) (at Engineer! 
(juh, Manchester), at 7.-Dr. E. C. Wadlow: The Comparative Merit 
of Road and Dynamometer Testing for Motor Vehicles. 

A Ad^ras'T' SocIBTY <in Unlv, * rMit > r ' Glasgow), at 7.80.-A. D. Kent 

Royal Society of Arts, at 8.-J. H. Estill: The Port of London. 

l»™'*TRY (Lun<ion Section) (at Chemical Society 
at H.—film by J. M. Leonard of the Recent Canadian American Tour. 

<)r,A8(H>w PiuuwfiFHicAL flociirrY (at 207 Bath Street, Glasgow), at 8.- 
Dr. K. G. Fenelon: Modem Industrial Tendencies. * * 

^Street wY^ssn^Tn?^ tion ) ( at 11 Chandc 
nSmw 1 ' 80 '"" 1 °* 0roddwik: *\vehlu Treatment of Organ 1 


THU USD A Y, November 29 , 

Imperial College Chemical Society (in Olwmlcal Technology Der«T 
inent), at ft.—Dr. D. M. Newltt: High Pressure Syntheses. * 

Linnean Socutty, at 5.—T. A. Sprague and E. Nelmee : The Herbal 
Leonhard Fuchs.—Edith L< Stephens i Exhibition of Lantern stm 
0» l ^ t Tjwf.^ OIM A ' pe0t " of «** History of th. Country 
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Royal Institution of Great Britain, at B. D. Adrian: The 

Mechanism of the Nerves (II.). 

Biochemical Society—University of Birminoham (at Birm in g ham ), at 
ft,S0.—Dr. F. W. M. Lamb : Some Anomalies in the Metabolism of Heavy 
Metals, with particular referwioe to Iron and Lead, 

Chemical Bocihty (at Institution Of Mechanical Engineers), at ft.80.— 
Prof. F. G. Donnan : Physical Chemistry in the /service of Biology 
(Llversldge Lecture). . 

Royal Aeronautical Society (at Royal Society of Arta), at 8.80.—F. 
Sigrist: Production Problems. 

Burnley Textile Society (at Meehan ice’ Institute, Burnley), at 7.1ft<— 
Lecture on Calico Printing. 

Institution of Automobile Engineera (Graduates’ Meeting) (at Royal 
Hotel, Luton), ut 7.30.—K. C. Thompson : Pnrohaslng. 

Institution of Civil Knoinkeks (Yorkuhlrc Association) (at Hotel Metro- 
pole, InmhIh), at 7.80.—J. Gilchrist: Some Experiments in Measuring the 
strain in the Reinforcing Bara of Concrete Steel Beams, 

Royal Society of Medicine, at 9.1ft.— Sir William Bragg : Faraday's Diary 
(Lloyd Roberta Ijectura). 

Textile Institute (Irish Becti<m)(at Belfast).—F. Scholefleld : Some Cases 
of Light Action in the Dyeing and Bleaching of Textiles. 

Institution of Mechanical Engineers (Manchester Branch). — Dr. H. W. 
Swift: Power Transmission by Belts : an investigation of Fundamentals. 

Fill DA r, November 80. 

Textile Institute (Manchester), at L.lft.—E. E. Canney: Rational De¬ 
velopment In the Organisation of the Cotton Industry. 

Royal Society (Anniversary Meeting), at 4, 

Institution of Mechanical Engineers, at 8.—Prof, W. E. Dalby: The 
Possible Vibration of a Ship s Hull under the Action of an Unbalanced 
Engine (Thomas Lowe Gray Lecture) 

North-East Coant Institution of Engineers and Shipbuilders (at 
Mining Institute, Newcastle-upon-Tyne),at9.—Dr. E. V. IWfer: Frictional 
Resistance and Ship HeHistance Similarity. 

Textile Institute (Jointly with Leigh Municipal Collage Textile Section) 
(at Leigh), at 7.1ft.—W. Bailey ; Various Methods of Winding Artificial 
Silk Yarns. 

Junior Inhtitution ok Enoinkehh (Informal Meeting), at 7.80.—C. W. 
Harvey : The Manufacture of Decorative Metal Work. 

Institution of Automobile Engineers (Scottish Graduates* Branch) (ut 
ftl West Regent Street, Glasgow), at8.—W. P. Kirkwood : Brakes. 

Royal Aeronautical Society (Yeovil Branch).—W. Lind-Jack son: Napier 
Aero Engines. 

SATURDA K, Df.( emhkr. 1. 

Royal Institution of Great Britain, at 3.—Dr. W. C. Whittaker: The 
Violin Sonatas of William Young (17th Century). 


PUBLIC LCCTURB*. 

Fh'll>A Y , Novkmukk 23. 

King's Colleok, at ft.30.— O. J. Gudd : Assyrian Studies in the fcast. 

SATURDAY, November 24. 

Hohniman Museum (Forest Hill), at 3.30.—Miss M. A. Murray: Ancient 
Kgyptmn Mummies. 

MONDAY, November 2(J. 

University of Leeds, at ft.lft.—C. N. Hinshelwood : The Laws of Chemical 
Change. 

University Colleok, at ft.80.—Prof. C. B. Fawcett: Some Problems of 
Geography. 

East Anglian Institute of Agriculture (Chelmsford), at 7.—Dr. A. G. 
Ruston : The Pros and Cons of Grass and Arable Fanning. 

University College of the South-West, Exeter, at 7.80.—Dr. P. B. 
Ballard : Open-Air Schools (Chadwick Lecture). 

WKDNESDA V, November 28. 

Royal Institute or Public Health, at 4.—Dr. H. M. Vernon: The 
Fatigue of Heavv Industrial Work, and its Influence on Health and on 
the Duration of Working Life. 

Goldsmiths’ Hall, E.C., at 4.80, —Prof. J. Arthur Thomson: The Culture 
Value of Natural History (Norman Lockyer Lecture of British Science 
Guild). 

Kino'n College, at 6.SO.—Prof. Doris L. Macklnnon; The Indebtedness 
of Industry to Pure Science: The Practical Applications of Zoology. 

Sir John Cash Technical Institute, at 8.1ft—Dr. 8. W. Smith: Certain 
Aspects of the Solidification of Metals and Alloys (Armourers and 
Brasiera’ Company Lectures). (Succeeding Lectures on Dec. ft and 1ft.) 

THURSDAY, November 29. 

Borough Polytechnic Institute, at ft.80.—Dr. C. A. BdwanU: The 
Manufacture of Tinplate (Armourers and Braalera’ Company Lectures) 
(Succeeding Lectures on Dec. 7 and 14.) 

SATURDAY, December 1. 

Hornimak Museum (Forest H1U\ at 3.80.—M. A. Plillllpa: Bird Life. 

CONFKRENC1 

On Recent Changes in Systems of Husbandey in Great Britain. 

Tuesday, November 27. 

Rothamstbd Experimental Station, Harpenden, at 11.80 A,M. 

C. S, Orwln: The Eelatlve Advantages of Intensifloatiou and Xxtebsi- 
ftcation of Farming. 

H. W. Drewitt: Recent Breaks from the Old Rotation* In ttw 
Chichester District. 

Col. G. H. Long; The Entry of Sugar Beet Into the Ifantomy of the 
Farm. 

H. V. Taylor: Fruit and Vegetables as Adjuncts to the Firm. 
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Science and the Public. 

T HE occasion for another article on a familiar sub¬ 
ject is the Prime Minister’s inaugural address 
to the University College of Wales, AberyBtwyth, 
on the contributions of science and statesmanship 
to the problems of civilisation. Mr. Stanley Baldwin 
makes no claim to the title of ‘ man of science.* 
One hopes that he possesses what in political 
circles are known as the ‘ best brains.* If he does, 
he would be the last to proclaim the fact. But he 
does possess in a high degree that Greek quality 
which Matthew Arnold translated as “sweetness and 
light/* and that Roman virtue extolled by the dying 
Antoninus Pius, aequanimitas. Apart from his 
official position, anything he says on the relations 
of science to the public will be heard with respect. 

Learning, Mr. Baldwin told the Aberystwyth 
students, is less aggressive than it was fifty years ago, 
because scientific men realise more the limitation of 
their own work. The world of knowledge, like a 
particle of radium, is in a state of rapid dissolution. 
Mr. Baldwin admits that with hie “ slow working 
mind’* he no sooner begins to understand an accepted 
explanation than it is obsolete. This fills him with 
discouragement. His mind is not nourished by the 
debris of discredited theories, which is spoon-fed 
to the public. There is no finality. “ We cannot 
catch up with knowledge,” Mr. Baldwin says. Life 
is like a greyhound race, without a dog’s chance of 
catching the electric hare, running in a groove which 
we call “ the laws of science,” and controlled by 
another intelligence, remote, inscrutable. 

When Mr. Baldwin turns from knowledge to those 
possessing knowledge, what does he find ? Experts 
differ. He goes to economists for advice on safe¬ 
guarding and finds that no two agree. If he seeks 
advice on the gold standard, the experts reply with 
different voices, Generalisations or ghostly ab¬ 
stractions are offered to him instead of practical 
advioe. But, as he says, politicians have to deal with 
men, swayed by good or bad passions, by ignoranoe, 
and ignorance played upon, not with figments of 
the imagination such as “ the economic man.” 

This is a well-worn theme on which happy 
warriors have contended in innumerable college 
common rooms and other places where they argue. 
Happily, as George Eliot observed, the blessed work 
of helping the world forward does not wait to be 
done by perfect men—or by perfect scientific or 
economic theories. Men of science will agree with 
the Prime Minister that the methods of the physical 
laboratory are not the methods to be applied in 
dealing with human nature. But they ask—and 
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this Mr. Baldwin seems disposed to confcede—for 
“ some preparation of the human mind,” for the 
new world which science is creating, not so much 
a concrete knowledge of science as a scientific out¬ 
look, a scientific habit of thought, or, at the worst, 
a conviotion that there is such a subject, like the 
Eton boy’s conviction about Latin. 

On the day following Mr. Baldwin’s address, Mr. 
J. B. S. Haldane lectured to the Fabian Society on 
“ Science in Western Civilisation,” his thesis being 
that western civilisation is based on applied science 
and the future depends on how science is applied 
to human life. At present, the policy of most 
States is framed by politicians, carried out by civil 
servants and interpreted by journalists, all equally 
ignorant of science. Here is a counter-indictment 
by a distinguished man of science to the Prime 
Minister’s charges. Mr. Haldane makes no high 
demands. He would be satisfied if the Cabinet con¬ 
tained one member with a knowledge of science 
equivalent to a second class in the Natural Science 
Tripos, Part 1, at Cambridge ! Mr. Haldane gave 
some examples of official ignorance of science during 
the War. Could not the Prime Minister, without 
excluding from our civil departments the fine flower 
of the “ grand old fortifying classical curriculum,” 
take steps to ensure that every Government office 
contains men of scientific training and attainment ? 

Mr. Baldwin, with curious prescience, observed 
in his address that professors of biology apparently 
think they are the elect of the earth. Not less than 
50,000 original contributions on that subject are 
published every year, he said. Biology is an en¬ 
trancing subject and Mr. Haldane is doing a good 
service, “ one stroke of faithful work,” in emerging 
from his lat>oratory and discontinuing for a space 
his vivisection experiments—on himself—in order 
to make suggestions on scientific lines for curing the 
world’s evils. Incidentally he gave an illustration 
in support of the Prime Minister’s argument that 
men of science are not always in agreement among 
themselves. Eugenists, after some years of dis¬ 
cussion, were able to convince the Government that 
it was wise to promote “good births” by income 
tax adjustments. Successive Chancellors of the 
Exchequer, including Mr. Winston Churchill, have 
endorsed the principle. But on this question Mr. 
Haldane draws opposite conclusions to Major 
Darwin and Dean Inge. If the restriction of 
families is due to a desire on the part of the parents 
to leave their children a modest competence and 
to ensure their efficient education, why not, he asks, 
abolish hereditary wealth and provide first-rate 
schools for all children ? That suggestion, addressed 
No. 3083, Vol. 122] 
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to an audience of socialists, may have been a sop 
for Cerberus. We shall not expeot Mr. Haldane to 
perform an experiment on himself to establish this 
thesis, in a university the life-blood of which is pro¬ 
vided by hereditary wealth. Mr. Haldane’s main 
argument remains—that if western civilisation is to 
survive, the ruling class must be scientifically edu¬ 
cated. The election of Mr. Hoover as president of 
the United States, calling to this high offioe for the 
first time a man of scientific training and outlook, is 
a world-portent more significant, perhaps, than the 
Russian large-scale experiment inscientifioeduoation 
for which Mr. Haldane shows some predilection. 

One final observation. Would it not be possible 
to encourage a more active appreciation on the part 
of the public of the benefits which science is daily 
conferring on the community—in the reduction of 
labour, in the cure of diseases, in transportation, 
and a hundred other aspects of human life ? Con¬ 
sider broadcasting, for example. The British Broad¬ 
casting Corporation, by a broadcast appeal, could 
secure within a few hours sufficient funds for some 
worthy memorial, expressing the people’s gratitude 
for the lives and labours of those men of science who 
have made broadcasting possible—Faraday, Clerk 
Maxwell, Hughes, Marconi, Lodge, Fleming, and 
others. The Prime Minister said that he often felt 
that there is a real danger of the abundance of 
new knowledge impeding progress, that the ap¬ 
paratus accumulated by the scholar will be so great 
that he will not be able to move. Men of science 
will not endorse that view. Science is the golden 
girdle binding the world together. With every in¬ 
crease of the world’s gold, as Sir William Jenner 
said, the metal loses something of its value ; but 
every addition to the store of scientific truth adds 
to its value, serving as a stepping stone to further 
discoveries. 

Who loves not knowledgo 7 Who shall rail 
Against her beauty ? Who shall fix 
Her pillars 7 

T. Ll. H. 

Fossils and Stratigraphy. 

Stratigraphical Palaeontology: a Manual for Students 
and Field Geologists. By Dr. £. Neaverson. Pp. 
xiii + 525. (London: Macmillan and Co., Ltd., 
1928.) 18*. net. 

UBING the past thirty years many deep bor¬ 
ings have been carried out in Great Britain. 
Some of these have been put down to tap deep- 
seated water-bearing formations ; others have been 
made in searoh of hidden coalfields, particularly 
in the east and south-east of England. Since the 
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formations to be sought for lie buried under a 
thick cover of later beds, usually presenting a 
different lithological facies underground from that 
along the outcrops, the identification of strati - 
graphical horizons in these rocks by moans of 
fossils becomes a matter of great practical im¬ 
portance, and in this direction the studies carried 
out by the Geological Survey have proved of 
immense value to the mining engineer in Kent and 
in the Yorkshire-Nottingham coalfield. 

We have been led to make these remarks by the 
appearance of Dr. E. Neaverson’B volume, in which 
he sets forth an aocount of the zonal methods 
employed by the stratigraphical palaeontologist. 
This is an excellent book, and one that fills what 
has hitherto been a distinct gap in British geological 
literature. The author divides the volume into 
two parts : in the first portion he discusses at 
length the morphological features of the chief 
fossil groups, the preservation and occurrence of 
fossils, the relation of fauna to habitat and the 
geographical distribution and migration of plants 
and animals. He devotes an excellent chapter to 
the consideration of fossils as indices of horizon. 
In this the author shows that the use of fo&sils in 
stratigraphy is based upon the fact that organisms 
show progressive change as their history is trailed 
upwards through successive series of strata. In 
other words, the observed facts of evolution and 
faunal succession form the basis of zonal strati¬ 
graphy. Thus, where the evolution of plants and 
animals has taken a definite direction, and after 
the different stages of morphological development 
have been worked out in detail through successive 
stratigraphical horizons in one area, they can be 
used to correlate the sequences of sedimentary 
rooks in another district. Here, in other words, 
is the dictum of William Smith, amplified and rein¬ 
forced by the conceptions of the evolutionist. The 
author fully illustrates these views in dealing with 
the graptolites and ammonites. 

The second portion of the volume is devoted to a 
description of the floras and faunas of the geo¬ 
logical systems, beginning with the Cambrian; 
and these are lucidly described and with a wealth 
of detail. Here and there, however, one finds 
oneself ifot in complete agreement with the author. 
For example, the usefulness of the chapter on 
Carboniferous faunas, otherwise excellent, is 
diminished by the somewhat curt dismissal of the 
faunas of the marine bands which occur at various 
horizons in the Coal Measures, on the ground that 
u they have not yet been sufficiently investigated 
and no generalisation can be made in respeot of 
Ko, 3083, Vol. 122] 


them.** There is probably no better or more 
widely known stratigraphical horizon in the British 
coalfields than the Mansfield Marine Band. It, or 
its equivalent stratum, is recognised in nearly every 
coalfield in England or Wales, and even in Scotland 
it probably has its counterpart in the well-known 
Skipseys Marine Band. In this connexion another 
regrettable omission is the absence of any reference 
to Lietracanthua , a notable genus of fish confined to 
this horizon. 

In a volume of this scope and character it is 
scarcely surprising to find minor errors creep in. 
There are several, and no doubt they will be 
rectified in a future edition of the work. One or 
two only need be pointed out. On p. 368, Ostrea 
discoidm Kitchin is said to be on Fig. 55. It should 
read Fig. 53, but in this the authorship of the 
trivial name is ascribed to Seeley. Again, on p. 
373, Saccocoma is said to be associated with A llovir- 
gatites, whereas on the table on p. 374 it is shown 
(correctly) as being confined to the Pectinatites 
Zone, the horizon of the Kimmeridge Oil-shales. 

On p. 382 the author states that “ in these Mid¬ 
land counties there is a thick clay series, extending 
through the Callovian, Hivesian, Argovian, and 
Kimmeridgian stages, whose differentiation is almost 
impossible on lithological characters and is not 
always easy by palaeontological methods.’* Surely 
no difficulty has ever been experienced whenevor 
fossil material was available. Again, on the same 
page, it is stated that tk it has only recently 
been recognised, by the application of palaeonto¬ 
logical methods, that the upper Kimmeridge Clay 
(Bononian Stage) is nowhere present north of 
Buckingham shire,” whereas in Norfolk and Lin¬ 
colnshire borings have revealed a complete sequence 
from the Pectinatites Zone downwards through the 
formation. This zone is also exposed in the cliffs 
at Speeton in Yorkshire. 

The volume is well illustrated and contains about 
500 excellent figures of fossils, mostly of zonal value. 
Nearly every chapter is followed by a selected list 
of books of reference which should prove of the 
utmost value to the student. One is in full agree¬ 
ment with the author’s injunction that every 
student should know the history of his science. 
He certainly will be impressed by the achieve¬ 
ments of the early writers, and will soon per¬ 
ceive that many additions to knowledge “ attributed 
to later workers could have been credited to the 
pioneers had the information been originally ex¬ 
pressed appositely.” 

We heartily commend this volume to the student 
and to the general reader. J. P. 
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Newton and his Work. 

Sir Isaac Newton , 1727-1927: a Bicentenary Evalu¬ 
ation of his Work. A Series of Papers prepared 
under the Auspices of The History of Soienoe 
Society, in collaboration with the American 
Astronomical Society, the American Mathe¬ 
matical Society, the American Physical Society, 
the Mathematical Association of America, and 
various other Organisations. Pp. ix + 351. 
(London: Baillifcre, Tindall and Cox, 1928.) 
22$. 6d. net, 

“ TT is with the belief that the publication of 
J- these papers will lead to a better compre¬ 
hension of [Newton] . . . and to a more rational 
appreciation of his achievements, that the History 
of Science Society has arranged for the publication 
of this volume/* With these words the president 
of that Society, Prof. David Eugene Smith, intro¬ 
duces the collection of papers read at the gathering 
held in New York on Nov. 25-26, 1927, to mark 
the bicentenary of the death of Sir Isaac Newton. 

The contributions of the twelve authors are 
meant to appeal to the general reader rather than 
to those who are already familiar with one or more 
of the many fields in which the creative activity 
of Newton made its mark. The aim has been 
kept steadily in view, but at the same time there is 
much between the covers of the book that is of 
interest to the trained student, and one paper, 
dealing with the earliest disciple of Newton in 
America, contains much that is fresh to English 
readers. 

Prof. D. 0. Miller deals with the discoveries of 
Newton in optics. He makes it clear that the 
corpuscular structure of light rays ultimately 
formed part of Newton's theory, but is of opinion 
that the time has not yet come to assert that either 
a corpuscular or an ether theory, or both combined, 
will prevail when the tercentenary approaches. 
“ The temptation to draw analogies between 
Newton's corpuscles and Planck’s quanta, between 
‘ fits of easy transmission * and waves, is confronted 
by difficulties so far insuperable, unless the new 
mechanics of Heisenberg and Schrddinger pro¬ 
vides the necessary reconciliation." The author 
clearly sums up the specific contributions Newton 
made to optics, and adds references to what he did 
not do and to phenomena which he might have 
detected. 

Prof. G. D. Birkhoff gives a clear explanation of 
Newton's ‘ philosophy of gravitation/ and briefly 
indicates how the accumulation of results in ex¬ 
perimental physics led to a modified view of the 
No. 3083, Vol. 122] 


physical universe and to modem relativity ideas. 
Prof. W. W. Campbell follows with a most inter¬ 
esting paper on Newton’s influence upon the 
development of astrophysics. Newton's " views 
as to the nature of light seem to have much in 
common with those held by physicists in the last 
two or three years—by De Broglie, Bchrodinger, 
and others. ... To me it is clear that Sir Isaac 
Newton was uniquely the great pioneer of astro¬ 
physics/’ Prof. M. I. Pupin takes Newton’s 
dynamics as his subject, and gives reasons for the 
hope “ that a new dynamioal science will soon be 
bom, and that, like Maxwell's dynamics, it will be 
another daughter of Newton’s dynamics." Prtrf. 
E. W. Brown's contribution is entitled “ Develop¬ 
ments following from Newton's Work," and its gist 
is summed up in his final words : “ Newton’s name 
runs no danger of being forgotten when his work 
is subjected to the acid test for all scientific work, 
namely, its capacity for further development." 

Prof. Florian Cajori adds to his reputation by 
a valuable piece of research into the causes of 
Newton’s delay of two-score years in announcing 
his law of gravitation. He opens with a careful 
study of what was known in England about the 
size of the earth, before the days of Picard's 
measurements, and gives tables of his results in a 
form suitable for rapid reference. Finally, having 
shown clear reasons for rejecting the attribution of 
the delay to any great error in the value for the 
size of the earth used in 1666, he finds the cause in 
“ theoretical difficulties involved in the earth-moon 
test," thus ending with a decision in favour of the 
Adams and Glaisher explanation in 1887. Prof. 
Cajori follows this paper with a few pages on the 
moot question: Did Newton perform partial 
differentiation and deal with partial differential 
equations ? 

Prof. P. R. Heyl pays a tribute to Newton's ex¬ 
perimental skill, and Prof. L. C. Newell dwells upon 
the aim Newton had in view when he applied the 
talents he had acquired to the problems of the 
chemistry of his day. In whatever field Newton 
laboured he remained “ a philosopher, searching 
experimentally for a fundamental interpretation 
of broad relations in natural phenomena." For 
example, in the " De Natura Acidorum" he 
speculates on the operation of the force of residual 
affinity, and on that subject we still await a Newton 
“ to order our knowledge with a philosophy." In 
his speculations on the nature of fire he went as 
far as was possible before the discovery of oxygen. 

Mr. G. E. Roberts, a former Director of the 
United States Mint, contributes ah interesting 
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sketch of Newton's work at the Mint. His offioe of 
warden says Maoaulay, “ had become a mere sine¬ 
cure, and had been filled by a succession of fine 
gentlemen who were well known at the hazard 
table of Whitehall, but who never condescended to 
come near the Tower.” In the opinion of this 
modem financial expert, Newton proved himself 
to be “ a financier of foresight, and one with a firm 
grasp of a large problem.” 

Finally, we have an attractive paper by Mr. F. E, 
Brasch, the Librarian of Congress, on John Win- 
throp, Newton's first critical disciple in the Ameri¬ 
can oolonies. John Winthrop, at the age of twenty- 
four years, was made professor of mathematics and 
natural philosophy at Harvard, and was the first 
to make fluxions a subject in the college course. 
He was the direct descendant of two Winthrops 
who were elected fellows of the Royal Society in 
1663 and 1734 respectively. For his own work on 
transits of Mercury and Venus, amongst other 
things, he was himself elected fellow in 1766, His 
last communication to the Royal Society was in 
defence of Newton against a statement made by 
Castillon in his “ Life of Newton.” 

It is interesting to learn that at the exhibition 
of Newtoniana held in connexion with the celebra¬ 
tions were shown two volumes presented by 
Newton himself to the Library of Yale College— 
the “Principift” (1713), and the Latin edition of 
the “ Optics ” (1706), for the preparation of which 
Dr. Samuel Clarke received £600 from the author. 


Polar Geography. 

(1) Problems of Polar Research: a Series of Papers 
by Thirty-orw Authors . (American Geographical 
Society Special Publication, No. 7.) Pp. v +479, 
(New York : American Geographical Society, 
1928.) 5 dollars. 

(2) The Geography of the Polar Regions, Consisting 
of A General Characterisation of Polar Nature, by 
Otto Nordenskjold; and A Regional Geography 
of the Arotic and the Antarctic, by Ludwig 
Meoking. (American Geographical Society 
Special Publication, No. 8,) Pp. viii + 369. (New 
York: American Geographical Society, 1928.) 
4 dollars. 



an expert in some branch of research, have con¬ 
tributed to the first of these volumes. The result is 


a collection of papers of the highest value, which 
reflects great credit on the enterprise of the Ameri¬ 
can Geographical Society, There must obviously be 
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a certain overlap among several of the papers, just 
as certain topics are overlooked, but this does not 
detract from the value of the collection. 

The first paper is suitably by Dr. F. Nansen and 
contains a summary of bis views on Arctic oceano¬ 
graphy based largely on papers previously published 
in Norwegian and German. This paper contains 
a coloured map of North Polar regions. Other 
notable papers are by Sir Douglas Mawson on the 
unsolved problems ctf Antarctic exploration, Dr. 
E. von Drygalski on Antarctic oceanography. Dr. 
K. Rasmussen on future research in Eskimo prob¬ 
lems, and Mr. V. Stefansson on the utilisation of 
Arctic resources. There are also several papers by 
Russian authors based on the work of the Russian 
icebreakers north of Siberia, expeditions the results 
of which have so far been little accessible to English 
students. 

Biological problems are also treated at some 
length, and there are articles on polar flying by 
Comdr. R. E. Byrd, Mr. L. Ellsworth, Sir G. H. 
Wilkins, and General U. Nobile. Sketch maps are 
numerous and bibliographical notes are copious. 

The volume is one of the few available, outside 
purely technical results, that treats polar research 
from the point of view of the problems to be solved 
with no attention whatever to heroic endeavour or 
sensational achievement. 

(2) The second volume consists of two trans¬ 
lations, Dr. O. Nordenskjold's “ Polarnaturen,” a 
Swedish work published in 1918, and Dr. L. 
Mecking's “ Die Polarlander,” published in German 
in 1926. Dr. Nordenskjold's book has been partly 
revised in translation and is based on a aeries of 
lectures. It is a valuable sketoh of the main 
features of polar physical geography, including 
climate and natural history, based on the author's 
own wide experience in north and south. 

Dr. Nordenskjold does not attempt a full explana¬ 
tion of the Antarctic blizzards, but he contrasts the 
southerly winds on the edge of Antarctica with the 
outflowing winds from Greenland. The latter he 
describes as typical fohns, but finds that similar 
effects are lacking on the border of the southern 
continent, and suggests that the fundamental 
explanation of the lack of a maritime climate in the 
Antarctic coastal belt is due to the vastness of the 
ioe-sheet and its dominating effect on the climate. 
Yet f6hn effect, or winds with those characteristics, 
have been noted in Victoria and Wilhelm Lands, 
where the descent is abrupt. In the chapter on 
land-forms a theory of the formation of the strand 
flat as due to frost weathering along the edge of a 
shelf-ice or ioe-foot is indicated but not elaborated. 

Yl 
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In fact, Dr. Norden&kjold's course of lectures is too 
short for all the valuable ideas it contains. 

Dr. Mecking’s book occupies the greater part of 
this volume. Beyond a few general chapters it is 
occupied with regional descriptions. It is a useful 
storehouse of facts enhanced by good photographs 
and a bibliography which is serviceable but not 
complete. Many minor matters would bear correc¬ 
tions, but complete accuracy is perhaps unobtain¬ 
able in a book covering so’ wide an area. The 
statement that the polar landscape is “the quintes¬ 
sence of monotony in form and colour M could not 
have been written by anyone with a wide experience 
of polar regions. R. N. R. B. 


History of Medicine. 

A Short History of Medicine. ; introducing Medical 

Principles to Students and Non-Medical Readers . 

By Dr. Charles Singer. Pp. xxiv + 308. (Oxford: 

Clarendon Press ; London : Oxford University 

Press, 1928.) Is. Or/, net. 
rpHE numerous readers of Nature, medical and 
JL otherwise, who are familiar with Dr. Singer’s 
valuable contributions to the history of medicine, 
will welcome the appearance of this volume in 
which he has admirably succeeded in his attempt 
to trace the history of medicine as “ a Rational 
Discipline involving many and perhaps all the 
sciences.’’ 

The work is divided into six chapters of unequal 
length, devoted respectively to Greek medicine 
down to the year 300 b.c., the Heirs of Greece, 
including the Alexandrian School and medicine in 
the Roman Empire, with special reference to Galen; 
the Middle Ages from about a.d. 200 to about 
a.d. 1500; the rebirth of science from about 1500 
to about .1700; the period of consolidation from 
1700 to 1825; and the period of subdivisions from 
1825 down to the present day. 

Although the author lays stress on the fact that 
the narration of the earlier times is so condensed 
that more than half the book is devoted to modern 
medicine, ample justice is done to the earlier 
workers. Not only is the debt of medicine to the 
Greeks and their contemporaries recognised, but 
also the important part played by the Romans in 
the organisation of medical science is emphasised, 
especially in departments relating to public health. 

The chapter on the Middle Ages contains a 
description of the period of depression from about 
a.d. 400 to about 1200 during which ail theoretical 
knowledge was allowed to lapse, superstitious 
practices crept in and, apart from the School of 
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Salerno, medicine surrounded by sacred associations 
deteriorated into a collection of formulae. Then 
follows an account of Arabian medicine and the 
medieval awakening, in which the universities, 
especially Bologna, where public dissections were 
first performed, played a prominent part. In the 
revival of learning which took place in the fifteenth 
century and involved anatomy, physiology, and 
internal medicine as well as other branches of 
science, an important place is assigned to the 
anatomist Vesalius, whose masterpiece, “ The 
Fabric of the Human Body,” is regarded by the 
author not only as the foundation of modern 
medicine as a science, but also as the first great 
achievement of science itself in modem times, 
ranking with the treatise of Copernicus on “ The 
Revolutions of the Celestial Spheres,” which was 
published in the same year, 1543. The influence 
exercised on medicine in the seventeenth century 
by natural philosophers who were not medical men, 
such as Galileo, Boyle, and Newton, is illustrated 
by the work of Sanotorius, whose experiments laid 
the foundation of the modern study of meta¬ 
bolism, the microscopical investigators Malpighi 
and Leeuwenhoek, and others. 

The first half of the eighteenth century was 
mainly occupied by two great medical figures, 
Hermann Boorhaave, who is described as the 
greatest physician of modern times and the pioneer 
of medical instruction in Europe, and Albrecht von 
Haller, one of the most voluminous of scientific 
writers, who won special distinction as a physiologist. 

The last chapter, which occupies nearly half the 
book, deals with the development of preventive 
medicine, in which Great Britain was the leader 
from the first—embryology, chemical and experi¬ 
mental physiology, cellular pathology, the germ 
origin of disease, anaesthesia, modern surgical 
advances, bacteriology, the study of immunity, 
the conquest of the tropics, treatment of insanity, 
revolution in nursing, and medical statistics. 

In the epilogue Dr. Singer deplores the lack of 
literary expression characteristic of a large pro¬ 
portion of modern scientific writers, due to the in¬ 
creasing neglect of the humanities in the adolescent 
stage of mental development. 

The book is well printed, lavishly illustrated, and 
provided with a full index, the value of which is 
enhanced by the dates being fixed to the names 
of all persons mentioned in the text. The many 
readers who derive profit and pleasure from the 
present work will be glad to learn from the preface 
that Dr. Singer is engaged in a history of the bio¬ 
logical sciences treated on sbmewhat similar lines. 
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Our Bookshelf. 

The Geology of Venezuela and Trinidad. By R. A. 

Liddle. Pp. xxxix + 552 + 85 plates. (Fort 

Wjorfch, Texas: J. P. MacGowan; London: 

Thomas Murby and Co., 1928.) 33$. 6d. net. 
Venezuela is a country now of special interest 
both in economic and academic geology. In this 
volume Mr. R. A. Liddle states the facts collected 
in that country and Trinidad during five years’ 
field work for an American oil company in 1920-25. 
The book is useful from its mass of facta, which are 
systematically stated and tabulated. It is illus¬ 
trated by numerous sketch maps and illustrations. 
The author shows that the country consists of a 
basis of metamorphic rocks, which are covered by 
rare Silurian or Ordovician beds, and some Devon¬ 
ian. An extensive series, which he calls the Old 
Red Series, from its apparent age, would be more 
appropriately called the New Red Series. There 
are no marine Jurassic; rocks, but a varied series of 
Cretaceous, which are covered unconformably by 
a succession of Eocene. After another uncon¬ 
formity and some Oligocene rocks follows the 
Miocene, which is described as the characteristic 
formation of Venezuela. It was followed by great 
earth movements and uplifts. The Pliocene was 
a period of erosion, while the Pleistocene in the 
southern part of the country is a vast tract of 
alluvium with broad sheets of outwash gravel from 
the Andes. The author’s view that some of the 
gametiferous schists are of Cretaceous age is based 
on evidence that appears quite inadequate. The 
account of the tectonic structures is not very clear. 
The bibliography is irregular and inaccurate. Mis¬ 
prints are aggravatingly numerous, but perhaps 
the author was unable to see proofs. There is no 
reference to the work of some other geologists who 
were engaged in Venezuela and Trinidad at the 
same time. 

Geometrische Optik. Von Dr. H. Boegehold. (Samm- 

lung Borntraeger, Band 11.) Pp. 375. (Berlin : 

Gebriider Borntraeger, 1927.) 13-50 gold marks. 

So many books have been devoted to the subject 
of geometrical optics—the principles of which are 
already well denned—it is often difficult to find 
much variation in the presentation of the material 
or justification for its republication ; the illustra¬ 
tions have often a too familiar appearance. No 
charge of this kind can be brought against the 
4< Geometrische Optik ” of Dr. Boegehold. If 
some of the illustrations seem familiar, it is beoause 
they have been reproduced from the original works 
of the pioneers or optics, to whom the elucidation 
of the principles discussed is originally due. The 
author nas invested a subject which usually involves 
laborious study with a historical interest, which 
makes the perusal of the descriptive portions a 
pleasure. 

The mathematical treatment does not require 
any very special equipment. To some extent this 
is due to the extensive use of the simple trigono¬ 
metrical system commonly used by manufacturers. 
As stated by the author, it is only in the last 
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chapter that some difficulty may be experienced, 
owing to the omission of intermediate Steps in the 
development of the formulae. Students will find 
the practical examples of trigonometrical computa¬ 
tion particularly instructive. 

A feature of the work is the association with each 
diagram and illustration of & clear and coficise 
description. There is provided a list of reference 
works, both historical and modern, together with 
a satisfactory subject index. J. W. F. 

Manuel du relieur. Par J. Lemale. (Biblioth&que 
Professionnelle.) Pp. 350. (Paris : J. B. Bail- 
li&re et fils, 1927.) 22 francs. 

This is a clearly written book by a high authority 
on practical bookbinding, suitable for amateur or 
professional. It does not enter into either mass 
binding or casing for the trade, or the refinements 
of finishing dear to the high-class amateur. The 
attempt to illustrate the various manual processes 
by photography might perhaps have been more 
successful had the photographs been better repro¬ 
duced in the printing ; as they are, they are less 
clear than the line drawings in Mr. Cockerell’s well- 
known book. 

For English readers, who presumably would be 
either bookbinders or bibliographers, the most use¬ 
ful parts of the book are likely to be the glossary of 
technical terms, and the French names for the 
various sizes of paper and the measurements of the 
corresponding formats. The diagram explaining 
the terms applied to the various regions of a bound 
book is good and clear. 

Flandem. Von Prof. Dr. Wilfried von Seidlitz. 
(Die Kriegsschauplatze, 1914-1918, geologisch 
dargestellt, in 14 Heften, herausgegeben von 
Prof. Dr. J. Wileer, Heft 8.) Pp. viii -f- 82. 
(Berlin: Gebriider Borntraeger, 1928.) 10*40 

gold marks. 

The exorbitant charge of 10*40 gold marks for this 
paper-bound pamphlet of 82 pages, with a dozen 
crude figures in the text, is probably due to some 
sale being assured as part of a series which contains 
some important works. Tho book is a useful 
summary of the geology of Flanders, and includes 
an instructive table (pp. 14-15) of the Belgian 
Kainozoic deposits. The book refers to the military 
engineering m the War, and to the victory at 
Messines having been achieved by the British 
mining having, unnoticed and unheard, deposited 
a million kilograms of explosive 20 metres below 
the lowest German counterworks. 

Criminology. By Horace Wyndham. (Benn’s Six¬ 
penny Library, No. 27.) Pp. 79. (London : 
Ernest Benn, Ltd., 1928.) 6 d. 

This small book on criminology is a very interesting 
and well-composed aocount of the history of crime 
mainly in Great Britain. The conditions described 
even so recently as a hundred years ago will make 
many people’s hair stand on end, and show how 
urgently penal reform was needed, and, for that 
matter, still is needed. The author, like many 
people of the present day, considers that capital 
punishment should be abolished. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Natuhe. No notice is taken 
of anonymous communications.] 

The Tidal Bore in the Trent. 

The accompanying photograph (Fig. 1 ) which was 
taken by me on Aug. 18 last at Khaith, five miles 
above Gainsborough, conveys an idea of the appear' 
ance of the tidal bore in the River Trent. Gains¬ 
borough is the most convenient stopping place for the 
visitor who desires to witness one of the most striking 
phenomena in the natural scenery of Great Britain. 
It is a sight which never palls, and at each high 
spring tide a group of residents gather on the bank 
at Gainsborough and at every village for twelve miles 
down the river. Visitors from distant parts of the 
country are, however, scarce, and this, I think, is 
largely owing to want of guidance as to dates when 
the display can be reckoned on with certainty. 


Sufficient information can be gleaned from the 
table of the time of high water at certain ports which 
appears on the fourth page for each month in 
“ Whitaker’s Almanack.” Days when very high tides 
are expected at London Bridge are marked with an 
asterisk, and on these days ‘ a good eagre ’ is expected 
in the Trent. The hour of high water at Hull is given 
on the same page, and this is the time when the 
visitor should take station on the riverside path 
below the end of Bowling Green Road, Gainsborough. 
It must be remembered that the time given in 
“ Whitaker’s Almanack ” is G.M.T., so that one hour 
must be added for the months when Summer Time 
is in operation. The earliest and latest hours are 
approximately 6 a.m, and 9 p.m. G.M.T. From April 
to September inclusive there is enough light to see 
both morning and evening eagre. March and October 
are 8 0O( i f° r height of tide, but light is failing in the 
evening, and from November to February, both in¬ 
clusive, conditions are unfavourable for the spectacle. 
On the occasion of my latest visit to the Trent I 
arrived at Gainsborough on Aug. 16, the day after 
new moon, and saw the eagre on this and three 
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following days. Morning and evening I met the eagre 
some miles below Gainsborough, and as soon as it 
hod passed I motored to a point higher up the river 
and met it again, and so on as far as Torksey, ten 
miles above Gainsborough. The near view is splendid, 
from the fury of the waves lashing the bank, and the 
foaming 4 whelps 4 which rear their crests above the 
shallows. _ The distant view, loss easy to obtain in 
this flat country, is almost equally striking in a 
different way, the whole disturbance merging in one 
broad bright band extending from bank to hank 
which sweeps majestically up the river. The length of 
course run by the eagre is fully five-and-thirty miles 
from its beginning near the outfall into the Humber 
estuary, and all the way the coming of the tide is 
heralded by the warning cry ‘ ware eagre.’ 

Vaughan Coknish, 

Inglewood, 

Camberley, Surrey. 


Absolute Magnitude Effects In Stellar Spectra. 

It is known from the fundamental work of Adams 
and Kohlsch utter and their followers that certain 
pairs of lines in stellar spectra change in relative 
intensity with absolute luminosity, 
and this has formed the basis 
of the method of * spectroscopic 
parallaxes.' The method has been 
hitherto empirical, stars of known 
luminosity being used as a basis to 
determine the luminosities of other 
stars from calibration curves. Saha’s 
researches on high-teirqie rat ure ion¬ 
isation, whilst not removing the 
empirical basis, afforded a general 
qualitative explanation of many of 
the results observed. They showed 
that the lowered value of surface 
gravity g in giant stars os compared 
with dwarfs must cause reduced 
pressures in the atmospheres of 
giants with consequent increased 
ionisation and hence increased in¬ 
tensity of enhanced lines (Panne - 
koek, B.A.N., 19). 

Certain anomalies, however, re¬ 
mained. The Balmer lines, for 
example, have been long known to 
increase in intensity in giant stars, 
whilst, originating as they do from 
neutral atoms, they should on the 
simple theory decrease. Again, the 
lines of Sr f always increase in intensity with increas¬ 
ing luminosity, whilst on the simple theory they 
should decrease at temperatures above the tempera¬ 
ture-maximum in the stellar sequence. Lastly, Miss 
Payne (Harvard Bulletin , No. 307, 1927) has found 
that the lines of all neutral atoms increase in intensity 
with increasing luminosity, in opposition to the pie- 
dictions of the simple theory. 

In a paper recently communicated to the Royal 
Astronomical Society, I have developed a method for 
treating stellar absorption lines taking account of the 
optical depth at which they originate—more precisely, 
of the optical thickness r u of the layer in which they 
originate. It is found possible to define a depth 
T = r o such that the behaviour of the N atoms between 
T ” 0 and t«t 0 determines the behaviour of the 
corresponding speotral line. The value of r 0 depends 
on the part of the line-contour concerned. Doing 
greater in the wings than in the centre, but it is quite 
determinate. The method lends itself to the dis¬ 
cussion of absolute magnitude effects, and it is found 
possible to calculate duvat oonstant temperature, 
keeping r e constant. 



Fig. 1.—Tidal bore in the Kiver Trent at Knaith. 
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If dN/dg is negative, the line should increase in 
intensity as g decreases, that is, from dwarfs to giants; 
and vice versa if dN/dg is positive. In calculating 
dN/dg two alternative assumptions may be made : 
either we may take *, the coefficient of general ab¬ 
sorption of the stellar atmosphere, to be constant, 
or we may attribute opacity to photoelectric pro¬ 
cesses and put k s= a PKkT)*! 1 according to the calcula¬ 
tions of Kramers and Eddington, a being a universal 
constant, T the temperature, and P the electron 
pressure. 

If if is taken as constant, the sign of dN/dg is found 
in every case to be in accordance with the qualitative 
predictions of the simple Saha theory ; for neutral 
atoms we find dN/dg>O t which is, however, in contra¬ 
diction with observation. But if we take k - aP(tcT ) 9 /*, 
dN/dg is found to be negative. This is in agreement 
with observation. Thus observation decides against 
the assumption k »constant and in favour of the 
physically acceptable law k — aPj(kT) 9 The origin of 
this marked difference resides in the differing be¬ 
haviour of P 0 , the partial electron pressure at the 
constant optical depth r p , on the two assumptions. 

The strontium anomaly is similarly removed when 
we take * = a Pf(kT) % ( % . Whether the observations con¬ 
firm the values of dN/dg in amount as well as in sign 
cannot be stated until more detailed spectro-photo¬ 
metric determinations of line-contours are available 
for sequences of stars of constant T but differing g . 
The theory predicts, however, that the Balmer lines 
should be much more sensitive to g in stars of low 
effective temperature than in the earlier types, as 
appears to be the case. 

The new formulas, if confirmed by observation on 
stars of known will afford a method of comparing 
the ^-values of any two stars of the same temperature, 
and so ultimately give a rational basis to the determina¬ 
tion of spectroscopic parallaxes. The possibility of 
thus determining <7-values from line-intensities was 
pointed out some years ago by Pannekoek. 

Full details will be communicated to the Royal 
Astronomical Society. 

E. A. Milne. 

The University, Manchester, 

Nov. 16. 


Vortices on the Monsoon Front, 

The south-west monsoon advances in most years 
from the south-east Arabian Sea first towards 
Malabar and then gradually northwards along the 
west coast of the Indian Peninsula with a dear dis¬ 
continuous boundary, the monsoon air being relatively 
cool, moist, and highly unstable, and the air on the 
other side hot, dry, and less unstable. It has been 
known to move northwards in some years with a well- 
marked ‘ depression * in front, a few hundred miles in 
diameter, and cause a burst of the monsoon on the 
west coast, but it was never recognised that innumer¬ 
able little whirls, 20-30 miles in diameter, formed 
on the discontinuous boundaries, and passed unde¬ 
tected, except those which left their traces in the 
Colaba autographic records. Even at Colaba they 
were unknown until two very typical vortioes passed 
through Bombay on June 17, 1927, and forced atten¬ 
tion to their existence. A search was made of the past 
reoords, and several others were discovered to have 
passed through Bombay in previous years. They 
were looked for during the burst of this year’s mon¬ 
soon, and a feeble one was noticed passing through 
Bombay shortly after midnight on June 11. 

The monsoon fronts undoubtedly represent typical 
discontinuities in the tropics analogous, though not 
quite similar, to the polar fronts in the extra-tropical 
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region, the theory of which has been so elaborately 
developed by the Norwegian meteorologists. The 
vortices formed on the monsoon fronts are therefore 
of peculiar interest; for, when the detailed synoptical 
investigations of the fronts are available, they will 
eventually be found to be waves as well as vortices 
like those on the polar fronts (V. Bjerknes, Qeofyiiske 
PubUkationer> vol. 2, No. 4), and thus throw con¬ 
siderable light on the nature of the transition layer 
between the different air masses. 

Assuming that the vortex, which passed through 
Bombay between 7 and 8.30 a.m. on June 17, 1927, 
had travelled with the velocity of the mean wind 
which prevailed before and after its passage, it would 
appear that it had a diameter of about 22 miles. The 
sharp rise in wind velocity from 15 to 67 miles per 
hour, followed by a sharp fall to 12 miles and another 
sharp rise to 48 miles, and then a quick return to 
normal condition, all occurring within an hour and a 
half, during which the direction changed from south 
to north through west, and pressure dropped by 
0173 inch of mercury, suggest that the centre of the 
vortex must have passed within 2 or 3 miles of the 
Observatory. The velocity distribution in this vortex 
can be very approximately represented by that of a 
Rankine’s combined vortex. A velocity of 60 miles 
per hour in its ring of maximum velocity will thus 
account for a central barometric depression of 0*19 
inch of mercury. In a similar manner the observed 
barometric depression in the other vortices which 
passed through Bombay could be explained by work¬ 
ing out a theoretical vortex having approximately 
the observed distribution of velocity. There can 
thus be very little doubt that all of them had the 
structure of an atmospheric vortex. 

The air temperature near the ground during the 
passage of the vortex of June 17, 1927, dropped from 
79-6° F. to 77-3° F. This vortex was followed by 
another after about 14 hours, and the temperature 
again dropped, from 79-7° F, to 76*6° F. The suc¬ 
cession of vortices, some well defined and others not 
so well defined, which passed through or near Bombay 
in this year, and also in some previous years, during 
the northward movement of the monsoon fronts along 
the west coast, lends strong support to the view that 
they are also waves on surfaces of discontinuity. A 
detailed account of these vortices will be published 
in due course. S. K. Bankrji. 

The Observatory, Bombay, 

Oct. 17. 


The interesting letter of Dr. S. K. Banerji on the 
appearances of vortices at Bombay before the arrival 
of the monsoon is based for its theory on a fairly strict 
acceptance of V. Bjerknes’ view that a cyclone is a 
product merely of dynamical instability of Helmholtz 
waves on a widely extended front between cold and 
warm air. But many still aooept the earlier view, 
due to Dove, Helmholtz, Margules, Bigelow, Exner, 
and others, that a cyclone merely requires the juxta¬ 
position of two air-masses at different temperatures, 
the latent heat of condensation providing energy in 
addition to that from the descent of the centre of 
gravity of the system when the cold air flows under 
the warm. The conventional statement regarding 
the area in front of the onooming monsoon when 
disturbed was that it is one * of squally weather in 
which a storm may be forming ' ; and the correspond¬ 
ing explanation was that at first light variable airs 
prevailed there for two or three days, so that the air 
near the sea eurfaoe became very hot and moist, 
conditions favourable for instability. 

I welcome Dr, Banerji*s letter, however, for its 
reminder of the temperature contrast between this 
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hot moist air and the cool air of the moist monsoon 
current, so that when the monsoon wind advances 
under the heated air we shall have the essential con¬ 
ditions of a cold front with its attendant squalls and 
its tendency to produce the vortices of waterspouts. 
It will facilitate the production of rain if the hot 
air which is lifted by the cold is moist, at any rate 
in its lower layersand it may be that cyclones 
only form when tills moisture exceeds some limit. 
Also it would be interesting to see whether the 
direction of the front between these two air-masses 
is related with the direction in which the cyclone, 
when formed, begins to move—a matter on which 
light is badly needed. Gilbert T. Walker. 


The Heat of Dissociation of Nitrogen. 

In a recent letter to Nature (122, 313 ; Sept. 1, 
1928) E. Gaviola has presented some evidence in¬ 
dicating that the heat of dissociation (D) of N a is 
not more than 9 8 volts, as contrasted with the 11-4 
volt value calculated by Dirge and Sponer (Phys, 
Rev., 28, 259 ; 1926). It seems desirable to state 
that some months ago R. S. Mulliken and I inde¬ 
pendently reached the conclusion that the value 
of D for N* is probably about 9-5 volts. The evidenoe 
on which I readied this conclusion, which seems to 
me quite direct and unambiguous, is contained irn- 

? licitly in a recent article by G. Herzberg (Ann. d. 
'hyaik, 86, 189 ; 1928) on the negative N a bands. 
Herzberg has greatly extended this system, obtain¬ 
ing 12 lovels in the excited state (A') t as compared 
to the 6 levels available to Birge and Sponer. He 
is thus able to get a fairly trustworthy curve for the 
variation of the frequency of vibration with the 
vibrational quantum number (p. 205, loc. cit,). He 
then obtains, from this curve, 3-5 volts as the probable 
value of the heat of dissociation for this excited (A') 
level, with 3*7 volts as an upper limit. However, 
plots made by me of all known vibration curves 
indicate that they probably always have a point of 
inflection, and the true value of D for level A' is 
therefore slightly more than 3*7 volts, rather than 
less. 

For a reason appearing below, I will assume 3*9 
volts as an upper limit. Adding the electronic energy 
3*2 volts, one obtains 7*1 volts as an upper limit for 
the total energy difference between the normal ( X') 
level of N/* and dissociation from state A*. If the 
products of dissociation from state A' are two normal 
atoms (N f and N), then 71 volts is also, within a few 
tenths of a volt, the normal heat of dissociation (£>') 
of Ng*. If the products of dissociation from state 
A f include one excited atom, D' is at least 2-4 volts 
less than 7-1 volts. By the argument presented 
below, this would give 71=9*5-2*4=7*1 volts, an 
unreasonably low value. The probable products of 
dissociation from the various electronic levels are 
discussed in the accompanying letter by Prof. Mulliken. 

Tlie total energy necessary to obtain normal N 1 ' 
and N from normal N, is then given by either I m + D' 
or D + 7 0 , where and 7 a are the respective ionisa¬ 
tion potentials of the neutral .molecule (N # ) and 
neutral atom (N). Hence, by conservation of energy, 
7 W + D' - D +/«, a relation used repeatedly by Birge 
and Sponer. l m can scarcely be more than 16*9 volts 
(the experimental values range from 16*3 to 16*9 
volts). We have just seen that D' can scarcely be 
more than 71 volts. Hence 71 + 16-9=24*0 volts, 
giving an upper limit for the potential at which N + 
ions might first, appear, starting with normal N t . 
HognecM and Lunn (Phys. Rev. t 26, 786 ; 1925) 
observed N + ions at a minimum potential of 24 volts. 
Considering now the right side of the equation, we 
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know that I a is 14*5 volts (J. J. Hopfield, Phys. Rev., 
27 , 801 ; 1026). Hence D cannot well be greater 
than 0*5 volte. 

This new value of 0*5 volts (or a few tenths of a 
volt less) is consistent with ^poner's theory of the 
origin of the a-group bands observed in the afterglow 
of active nitrogen, provided that one assumes that 
association to form the nitrogen molecule occurs 
only between one normal and one 2*4 volt (metastable) 
excited atom. It is also consistent with the quite 
different recent ideas on this subject given by Kaplan 
and Cario (Nature, 121, 906 ; June 9, 1928). This, 
however, is a matter which can more appropriately 
be discussed by those actively at work in the field. 

Birge and Sponer used the value of D for N* in 
calculating indirectly the value of D for NO. The 
above lowering from 11*4 to 9*5 volts lowers the D of 
NO by half this difference, the new indirect calcula¬ 
tion being thus 7*3 volts (or lees). This agrees better 
with the later more reliable direct calculation of 
6-8 volts, by Jenkins, Barton, and Mulliken (Phys. 
Rev., SO, 150; 1927). AH recent work seems to 
indicate the approximate correctness of the value 
7*0 volts for the D of O t , given by Birge and S|>onor. 
Hogneas and Harkness (unpublished work) have 
recently checked the Birge and Sponer value of about 
11 volts for CO. The probable values for the heat 
of dissociation of these molecules are therefore, in 
the opinion both of Prof. Mulliken and myself, Og, 
7 0 volts; CO, 11 volts; N a , 9*5 volts (or slightly 
less); NO, 7 volts. 

Raymond T. Birge. 

University of California, 

Sept. 28. 


In connexion with the assignment of quantum 
numbers for electrons in molecules (R. S. Mulliken, 
Phys. Rev., 32, 180 ; 1928), it is imjwrtant, in con¬ 
sidering a molecule in a specified electronic state, 
to know in what electronic states the atoms or ions 
resulting from its adiabatic dissociation would be 
(R. S. Mulliken, Phys. Rev., November 1928). I have 
thus been led to a study of dissociation products and 
heats of dissociation for various molecules, and among 
other results have reached conclusions essentially 
the same as those stated in the accompanying letter 
by Prof. Bilge. Only a few points concerning the 
nitrogen molecule will be given here ; further dis¬ 
cussion will be found in the articles cited. 

As Prof. Birge points out, data on Ng* furnish 
strong evidence for a value of about 9*5 volts for 
the heat of dissociation (D) of neutral N t . Three 
electron levels of Ng + are known at present, namely, 
two *S levels at about 16*9 and 20*1 volts (X f and A' 
levels of Birge), and a third, probably also *S f level 
at 24 volts, which is known from the work of Hognesa 
and Lunn. The transition A'—> X' corresponds to 
the ‘ negative nitrogen bandB.' If we confine our¬ 
selves to a consideration of adiabatic processes of 
dissociation, definite theoretical limitations exist in 
regard to possible dissociation products. Thus, as 
Hund has shown (Z. f. Physik , 42, 03 ; 1927), an 
unexcited ( 4 N) N atom and an unexcited (*P) N + ion 
can give only one *S state of N a + on adiabatic union* 
Other *S states must involve an excited atom or ion. 

As Bilge notes in the accompanying letter, Herz- 
berg’s work leads to the conclusion that the best 
experimental value for the total energy (T.i?,) re¬ 
quired to ionise an molecule, excite it to state 
A'i and dissociate it acfiabatically, is (not more than) 
24*0 volts. This value leads to JD-0-5 volts, if the 
dissociation products of state A* are an unexcited 
atom and ion. If the latter supposition is correct, 
the dissociation products from the normal state X " 
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of N, + must then, according to the preceding para¬ 
graph, include an excited atom or ion. Assuming a 
*D excited N atom and an unexcited ion, we have 
T.E .» 24*0 + 2-39 =» 26*4 volts for dissociation from 
state X\ 2-39 volts being the energy interval between 
the low and *D states of the N atom. The observed 
value of TM. for state X\ as obtained by Dirge and 
Sponer by linear extrapolation of the u>„ curve, is 
28*0 volts. Experiment and theory are therefore 
in excellent agreement if Z>- 9*5 and if, as Herzberg 
has suggested, unexcited N, + gives N* + N' (N' in¬ 
dicatesN excited to the % D state), while excited N ? + 
in state A' gives N + + N (unexcited), on adiabatic 
dissociation. 

The following table shows how the T.E, values 
compare with values calculated according to each 
of the assumptions D- 9-5 and D- 11-8 volts. The 
agreement is good only if D- 9 5. If the assumed 
dissociation products for states X ' and A ' are reversed, 
the agreement is very poor for D equal to either 9*5 
or 11 * 8 . 


Eleotron levels. 

Total Energy to Excite and Dtaeoolate 
(Volte). 

Designation. 

Volte. 

Observed. 

Calculated. 

xvsy 

AVS) 

HogncM and 
Limn (V>7) 

16 9 
20-1 

24 

26 0 

24 0 

>24 

D-ll-8 
28-7<N'+N*-) 
20 3(N +N+) 

28-7(N' +N+), 
or higher 

26.4(N' + N+) 
240(N + N^) 

26-4(N # 4-N+) 1 
or higher 


In the case of Hognesa and Lunn’s 24-volt level, 
T.E. for adiabatic dissociation is doubtless at least 
28 volts. The energy of 24 volts becomes available, 
however, in collisions , and suffices in these circum¬ 
stances for dissociation into N + + N. This fact is 
in good agreement with />=9*6, but is incompatible 
with D- 11*8. 

A study of experimental data on T.E. values in 
relation to theoretically possible dissociation products 
for the electron levels of neutral N, gives additional 
evidence for the value D=9-5 volts. Details will 
not be given here, but may be found in the references 
cited, together with other evidence both for and 
against the value D- 9-5. 

R. S, Mulliken. 

University of Chicago. 

Oct. 2. 


The Polarisation of Compton Scattering according 
to Dirac’s New Relativistic Dynamics. 

According to the quantum-dynamical treatment 
of Dirac and Gordon, the state of polarisation of light 
scattered by free electrons is the same as on the 
olassioal theory. This result seems to be in agreement 
with experiments of Kallmann and Mark (Zs. /. Phys ., 
88, p. 120 ; 1926) and of Lukirsky (Nature, p. 276, 
Aug. 26, 1928). 

On the basis of the new relativistic quantum 
dynamics of Dirac, Dr. Klein and I have calculated 
the intensity of light scattered by free electrons at 
rest under the influence of a plane monochromatic 
radiation. The result for unpofarised incident radia¬ 
tion was given in a note in Nature (Sept. 16, 
p. 398). Here the deviation from the Dirac-Gordon 
formula is not small for 7 -rays at large angles of 
scattering, although existing experimental results 
seem unable to decide between the two theories. 
Recently I have examined on the new theory the 
question of polarisation of the scattered light more 
closely. 

Experiments to determine the polarisation of the 
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Compton scattered radiation are usually done in the 
following way. An incident beam of unpolarised 
light of intensity 1 0 and frequency v y sent along the 
x-axis is scattered by an electron at the origin. The 
scattered light again falls on another electron which 
lies on the jy-axis at a distanoe r from the origin. 
The intensity of light, which is thus doubly soattAred, 
in the plane parallel to the x-z plane through the 
second electron is examined at a distanoe r f from 
this eleotron. Thus, for example, if the polarisa¬ 
tion of the scattered light is the same as on the 
classical theory, the intensity in the z -direction will 
be zero. On the new theory, however, the result is 
different, and we get the following expression for the 
intensity in the plane mentioned in a direction 
forming an angle $ with the z-direction : 


I 


« 8 7 0 , 2a« + 2a» + a«\ 

2 m 8 cV 2 r ' 8 (l + a)®l 8in 2(1-1h aj 5 


where e * m denoting charge and mass of the 

electron, c tho velocity of light, and h the Planck 
constant. The formula differs from that of Dirac 


and Gordon by tho second term, which is independent 
of 0 and is of the order of magnitude o a , as was the 
case with the deviations between formulae of the two 
theories given in our previous note. For a given fre¬ 
quency, therefore, a constant amount is superposed on 
the intensity of the Dirac-Gordon formula for all angles. 
The additional term is small for ordinary X-rays, but 
is of about the same order of magnitude as the first 
term for 7 -rays, Thus for a= 1 , and 2, which corre¬ 
spond to the wave-lengths of 2 x 10 10 cm. and 1 x 10~ 10 
cm. respectively, the second term is about 0-6 and 2 
times tho first at 0 = 90° respectively. 

The experimental results of Kallmann and Mark 
cannot decide betweon the two theories, since the 
wave-length used is too long to make the difference 
appreciable. On the other hand, Lukirsky T s results 
seem to be in favour of the Dirac-Gordon theory, if 
the wave-length used in his experiment is between 
0-07 A. and 0*1 A., as was mentioned in his note. 
For by using the mean value of these frequencies in 
our formula, we find tho intensity at 0 — 0 ° to be 
about 6*6 per cent of that at 6 = 90°, instead of 2*6 per 
cent as was found by Lukirsky. If the wave-length 
used were 0*14 A., his result would be in agreement 
with our formula. More accurate measurements with 
X-rays of short wave-lengths as well as with 7 -rays 
are desirable for the test of the present theory. 


Y. Nishina. 


Universitetets Institut for teoretisk Fysik, 
Blegdamsvej, 16, Copenhagen, 

Sept. 29. 


Natural Pyramids on a Beach In the New Hebrides. 

While engaged recently in biological research in the 
New Hebrides (in the Pacific Ocean) under the Percy 
Sloden Trust, I came across a curious geological 
phenomenon on the black sandy beach to the east of 
the mouth of the R. Yoro in Big Bay, Espiritu Santo. 
I have never heard of anything resembling it in any 
part of the world. Possibly there are readers of 
Nature who can explain it. 

All the way along the beach for three or four miles 
there extends a row of piles of pebbles. Most of these 
piles are a couple of feet high in the middle and a dozen 
paces across. They are covered at high tide and 
wholly or nearly wholly exposed at low tide. The 
constituent pebbles, of black volcanic rock, are mostly 
oval in shape, somewhat flattened, and perhaps three 
or four inches long. Between each pile of pebbles and 
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the next there is in most cases an expanse of sand 
several paces across, which is almost bare of pebbles. 
There is a tendency for the piles to assume ft definite 
shape (see Fig. 1), namely, the shape of a very low 



Kjg. l. -Mim. 


three-sided pyramid, inclined on the beach in such a 
way that the landward side of the pyramid is almost 
level (Fig. 2). In some cases a second, smaller 



pyramid has been plastered on, as it were, to the sea¬ 
ward side of a larger one (see right-hand side of Fig. 1). 
Each pile of pebbles rests on a similarly shaped 
accumulation of sand ; and where there are no pebbles, 
the sand alone continues the succession of pyramids, 

I erected sticks to mark the position of two adjacent 
well-formed pyramids, to see whether they would shift 
their position at all. Next day one of them was as 
before, while tho^other had shifted slightly, and a small 
one had arisen between them. Two days later again 
the two marked pyramids had disappeared, one com¬ 
pletely, the other so nearly completely that 1 should 
not have guessed of its previous existence had I not 
marked it before. 

It is perhaps significant I noticed a strong current 
running in a westerly direction parallel to the shore. 

This curious row of low pyramids extends along the 
beach to the west of the mouth of the river also ; but 
here the phenomenon is loss clearly defined, for the 
stones are much more numerous and the pyramids are 
not separated by bare areas. At Tasinki, near the 
south-west comer of the same island, there is a some¬ 
what similar row of piles of pebbles. 

John R. Baker. 

University Museum, 

Oxford. 


Manuscript Herbals. 

Apropos of the article in Nature of Oct. 27, p. 
655, on “ Manuscript Herbals,** Dr. Singer and others 
interested in the subject may like to have their 
attention directed to the existence in the Banksian 
Library (MSS. No. 63), now in the Botanical Depart¬ 
ment of the British Museum (Natural History), of a 
volume of water-colour drawings copied from the 
Codex Anicia Juliana. The interesting point about 
this collection is that the drawings must have been 
made before the transference of the Codex to Vienna, 
since drawings imperfect or missing from the Codex 
are included and complete in this series. * 

A full description is given in the “Catalogue of 
Books . . . m the British Museum (Natural History),*’ 

VO i- t * P-JV; „ , B. B. Woodward. 

4 Longfield Road, 

Ealing, W.6. 
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I am much interested in Mr. Woodward’s reference 
to a copy of the “ Juliana Anioia ” Codex at the 
British Museum (Natural History) at South Kensing¬ 
ton. The volume was unknown to me. 

There are, however, quite a number of early copies 
of this magnificent Codex in existence. One such 
copy was described by Prof. Penzig of Genoa in 1904, 
in his “ Contribuzione alia storia della botanica." 
There is another in the Cambridge University Library 
(Press mark Ee. 5. 7.). On this latter I was con¬ 
sulted some years ago by the late Prof. E. G. Browne. 
I convinced him of its true nature, and he catalogued 
it as an Oriental MS. of Dioscorides (Browne, 1385). 

Another interesting copy, dating, perhaps, from 
about the year 1500, 1 found eighteen months ago 
in a miscellaneous volume of Greek texts at the 
Communal Library in Bologna. It contains figures 
derived unquestionably from the “ Juliana Anicia,’* 
but so fantastically treated as to make them cari¬ 
catures. 

Yet another derivative of the “ Juliana Anicia *’ is 
at the Biblioth^que Nationale at Paris (Gr. 2091). 
It is of the fifteenth century. I have directed atten¬ 
tion to it in my article on ancient herbals in the 
Journal of Hellenic Studies (vol. 47). 

The early history of the “ Juliana Anicia ” is un¬ 
fortunately lost, but there is, I think, sufficient 
evidence that it was attracting the occasional atten¬ 
tion of herbal illustrators throughout the ages. It is an 
extraordinary fact that the very elements of the art of 
independent plant representation should have entirely 
disappeared during the earlier Middle Ages, for at 
that period the interest in plants for herbal purposes 
was intense. Science was then, however, at its 
lowest ebb, and we have here, as 1 believe, an example 
of the penalty mankind must pay, in the end, in all 
itB faculties, ior the suppression or neglect of any one 
faculty. Chari.es Sincjkr. 

London, N.6. 


Modulation of Light Waves by High 
Frequency Oscillations. 

The modulation of light trains by high frequency 
oscillations acting on a Kerr cell has been experi¬ 
mentally verified by Rupp (Zeit. filr Phy, 9 Bd. 47) For 
the thallium resonanc e line. The results found by him 
seemed to agree well with the supposition that the wave 
form of frequency v could be represented by an infinite 
wave tra,in which would be split up into three wave 
trains of frequency v + T, and v T , where T is the 
frequency of the high frequency oscillations. How¬ 
ever, results found by me and described below indicate 
that the modulations may depend on the form of the 
tight impulse. 

In these experiments, light from an iron arc was 
sent through a Kerr cell with plane parallel plates 
containing water, and the spectra of the light after 
passing through the cell was photographed with a 
quartz spectrograph. Photographs were taken both 
when the Kerr cell was attached to the high frequency 
oscillator (of approximately one metre wave-length) 
and when it was disconnected. In the region of the 
spectrum from 2385 A. to 2400 A., which was studied in 
detail with a densitometer, it was found that two of 
the lines were shifted towards the long wave-length 
side by 01 A. when the oscillator was acting on the 
Kerr cell, while the other eight lines which were 
measured in this region showed no difference in the two 
cases. 

If we consider a light pulse of the form 
y = Aer\**\ cos 
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at the time t * 0 which is propagated without change of 
form with the velocity of light, then we should expect, 
if the damping coefficient a of the pulse was simply 
related to the frequency of the oscillations present in 
the Kerr cell, that the wave train would be modified by 
the high frequency oscillations, causing the frequency 
of the light pulse with this damping coefficient to be 
changed. 

Arthur Bramlky, 
Bartol Research Foundation, 

Franklin Institute, Philadelphia. 


Action of Light on Coloured Bakelite. 

A very interesting question is raised by Lord 
Rayleigh's letter on “ Action of Light on (Celluloid 
stained with Malachite Green," in Nature of Oct. 
27, p. 646. 

Mr. A. Munro, the manufacturer of the 'Research ’ 
fountain pen, in a letter to me dated Oct. 3, 1928, 
discussing the colour of his pens made of bakelite, 
said : The blue I gave tip making ... as in six 
months or less it spontaneously changed to green, 
and not a nice green either." Referring to another 
supply of bakelite, Mr. Munro said : “ The colours 
it may change to are not yet known." In regard to 
a German brand of bakelite, he said: 44 Large 

quantities were sent to China a few years ago to moke 
their images of, and it seemed an ideal substanoe, 
but now the Chinese will not have it, as the amber 
changed to red and blue to green, and the gods could 
evidently not be relied upon. A Research pen, green 
originally, came back from India a beautiful ruby 
and quite transparent." 

For the information of those not acquainted with 
the substance, it may be mentioned that bakelite is 
a well-known synthetic resin made by combining 
carbolic acid and formaldehyde. Evidently nitro¬ 
cellulose is not the only causative agent of this curious 
colour ohange. Bakelite at first is liquid, and can 
be obtained as a liquid varnish, which can no doubt 
be stained to any doBired colour. Baking at a suitable 
temperature polymerises it, and it becomes completely 
insoluble in water and nearly all other reagents. 

Apparently further investigation will be necessary 
to determine the cause of this change of colour. 

Donald Murray. 

Villa Waitemata, 

Monte Carlo. 

Low Buoyancy of Surf. 

Many reasons have been advanced for the drowning 
of the crow of the Rye lifeboat, but there is one which 
I have not seen referred to, and which, I think, must 
be to a great extent responsible. The first time I 
realised the importance of this was when standing 
on the rooks overhanging the rapids below Niagara. 
I noticed that the water was mixed to a great depth 
with air bubbles, and this seemed to me to throw 
light upon the failure of swimmers to survive the 
passage of these rapids. 

The human body has a density approximately the 
same a3 water, and a swimmer finding himself in 
water containing large numbers of air bubbles is in 
the same position as if attempting to swim in a liquid 
of a much lower density than water. Suppose, for 
example, the water oontains 10 per cent of its volume 
of air bubbles, the effect upon a man attempting to 
swim in this would be the same as if in ordinary water 
he tried to oarry more than a stone weight upon his 
back. 

When the sea is very rough, with a wind blowing 
on shore, there is usually a surf, or a number of waves 
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breaking simultaneously as they approach the shore, 
and this chums up the water so that for some depth 
it contains a considerable amount of air in the form 
of bubbles. This is the cause of the white appearance 
of suoh a surf. I do not think that people fully realise 
the danger of attempting to swim in such aerated 
water; the effect is perfectly obvious when onfe it 
is pointed out, but I have not found that this danger 
is realised at all, and a warning as to its existence 
may not be out of place. J. S. Owens. 


A Lunar Eclipse Legend* 

The legends of primitive peoples connected with 
astronomical events are of interest to students of 
the history of culture, ethnography, etc. A story 
of this kind explaining the ecUpse of the moon was 
heard by me last August in Karaftaj—a region to the 
west from Elborus (Caucasus). The Karaftalans 
believe that on the moon there is a handsome girl 
guarded by two dogs. The evil spirit Zemilahz, 
whose mouth is so large that when opened the lower 
lip lies on the earth and the upper on the sky (iemll ■* 
large, ahz = mouth), wants to devour her; but he 
can do this only when the girl and the dogs are 
asleep. He watches this moment to swallow the 
moon with the girl and dogs. Thus begins the 
eolipse. The Kara6aians help the girl to be saved by 
means of shooting, shouting, and prayers. All this 
noise, they believe, must awaken the dogs, which, on 
their part, will wake up the girl. The girl being 
awakened, she is beyond the power of Zemilatiz, who 
is then obliged to discharge the moon. 

N. Ivanov. 

Astronomical Observatory, 

Moscow. 


Preparation of Tantalum Pentabromide. 

During the course of preliminary investigations 
which are now in progress with the viow of re-determin- 
ing the atomic weight of tantalum, it has been found 
that tantalum pentabromide can readily be prepared 
in an atmosphere of nitrogen or argon by distilling bro¬ 
mine on to powdered tantalum heated to 260° to 300°. 
Heating the metal to red heat, as done by Moissan 
(Comptes rendua , 184, 211; 1902) and subsequent 
workers, has been found unnecessary. It is hoped 
later to present in a paper details of the experimental 
procedure adopted, together with the results of 
analytical determinations. 

K. R. Krishnaswami. 

University College, 

Gower Street, W.C.l, 


What Is a Hybrid ? 

Every year, when discussing questions of genetics 
with my classes, I am compelled to explain that the 
text-book uses the word hybrid in a very loose way, 
including heterozygous individuals of all kinds. 
According to this common usagge, the world is full 
of hybrids, and all human beings are hybrids. I 
suggest that it would be more convenient to restrict 
the name hybrid to crosses between species. Crosses 
between variations or mutants are mongrels, but it 
may be better to use a more technical or international 
word, and I suggest * heterogene.’ 

T. D. 4. Cockerell. 


y2 


University of Colorado, 
Boulder, Colorado, 
Oct. 26* 
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The Ritchey-Chretien 
1HE reflecting telescope possesses one obvious 
advantage over the refractor, in that the 
position of the focus is independent of the colour 
of the light used. But as an offset to this all types 
of reflectors which have been used by astronomers 
suffer from the fact that the field of good definition 
is comparatively small. It is true that, provided 
the mirrors be correctly figured, rays of light 
parallel to the principal axis of a Newtonian or 
Cassegrain reflector converge accurately to a focus, 
but a beam of parallel rays coming in in any other 
direction does not do this, and appreciable coma 
sets in at a comparatively small distance from the 
centre of the field of view. 

It is in consequence of this defect that reflectors 
have so far not been used extensively for accurate 
positional work involving the precise measurement 
of good images, although they have been invaluable 
in colour photometry. As an exception to this 
general rule, however, it should be remarked that 
Dr. van Maanen has used the 60-inch reflector at 
Mount Wilson for the purpose of the photographic 
determination of stellar parallax—a research in¬ 
volving the most delicate and careful measures of 
position. Dr. van Maanen has usually chosen his 
comparison stars at a distance not exceeding eight 
minutes of arc from the centre of the field, and we 
have it on the authority of Prof. Ritchey that with 
this instrument really accurate measurements 
cannot be made at a distance greater than fifteen 
minutes from the centre. 

The development of large reflectors, culminating 
thus far in the 100-inch mirror at Mount Wilson, 
has brought the astronomer up against another 
difficulty. The mirror is figured on a single large 
disc of glass, and for the largest mirrors the figure 
is apt to be spoilt by the flexure of the disc and by 
distortions introduced by temperature changes. 
In the case of the 100-inch the mirror had to be 
cast in three pourings, with the result that the 
bottom layer has, through de-vitrification, lost its 
rigidity, thereby impairing the general strength of 
the composite disc. In recent years Prof. G. W. 
Ritchey, with the oo-operation of Prof. H. Chretien, 
has devoted himself to the overcoming of the 
present defects in large mirrors and of the mechani¬ 
cal difficulties which threaten to bar the road to 
further progress. An account of these researches 
and of the designs to which they have led has been 
given by Prof. Ritchey himself in recent numbers 
of L' Astronomic y and also in a series of articles 
at present appearing in the Journal of the Royal 
Astronomical Society of Canada . 

In 1905, Schwarzchild had shown by detailed 
calculation that it was possible to design a reflector 
which would give a large field of good definition. 
His plan consisted of allowing the light after 
reflection at the large concave mirror to impinge 
on a smaller concave mirror placed inside the 
focus of the large one. The beam then came to 
focus at a point on the optioal axis between the two 
mirrors. The curves of the mirrors were not para¬ 
boloidal and ellipsoidal but departed from these 
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Reflecting Telescope. 

forms, and Schwarzchild showed that they could 
be figured so as to secure good images at large 
angular distances from the centre of the field with¬ 
out at the same time spoiling the axial images. 
With such an arrangement, ratios of focal length to 
aperture as low as 2-5 to 1 could be secured. 
Schwarzchild probably regarded his design as 
giving a special type of telescope for a special 
purpose—a small local ratio with a large field of 
view—but it could not be generally useful on 
account of certain defects. As designed, the dia¬ 
meter of the small mirror was half that of the large 
one, thereby cutting off a large proportion of the 
incident light. The photographic plate had to be 
situated between the two mirrors, thereby cutting 
off more light apart from the obvious awkwardness 
of suoh a position. Furthermore, the tube had to be 
inordinately long and consequently unwieldy. 

Prof. Chretien has continued the mathematical 
investigations thus begun by Bchwarzchild, and has 
designed a telescope in which the usual Cassegrain 
form is adhered to, that is, in which the light after 
reflection at the large concave mirror is again re¬ 
flected by a small convex mirror, placed inside the 
focus of the large one, and then passes through a 
hole in the oentre of the large mirror and comes to 
a focus beyond. Following Schwarzchild’s lead, the 
mirrors are not figured exactly to the paraboloidal 
and hyperboloidal forms, but are designed so as to 
give a wide field of good definition. One such 
design gives a focal ratio of 6-8 to 1, and the instru¬ 
ment as designed is compact and workable. The 
field is slightly curved, and in order to make the 
best use of it a spherically curved photographic 
plate is necessary. Alternatively, a correcting lens 
can be placed nearly in contact with a fiat photo¬ 
graphic plate. 

Turning to the actual construction of mirrors, 
Prof. Ritchey has carried out careful researches in 
this direction. It will be remembered that he was 
intimately connected with the making of the 60- 
inch and 100-inch mirrors at Mount Wilson, and 
his experience of the various difficulties attending 
their construction and use has led him to concen¬ 
trate his talent on new and improved designs. 
He has now designed a type of mirror in which, 
instead of figuring a single disc of glass, the mirror 
is a honeycomb structure composed of cells built 
up from thin plates of glass with their edges ground 
and cemented together. A thin spherical well of 
plate glass is fitted on to the upper surface of the 
cellular structure to which it is then cemented, and 
a sheet of planeglass is similarly cemented to tike 
lower surface. The upper surface is then figured to 
the required form. 

The oellular mirrors constructed in this way are 
very light in comparison with other mirrors erf the 
same aperture, and Prof. Ritchey anticipates that 
it will be quite practicable to construct a mirror of 
10 metres aperture. Furthermore, they can be 
ventilated by circulating air through the cells, and 
in this way distortions arising from temperature 
inequalities can, it is claimed, be eliminated. 
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It must be emphasised at this point that the 
designs for the new telescope with a wide field of 
good definition, and for the new cellular type of 
mirror do not merely exist on paper. Prof. Ritchey 
has constructed in the optical laboratory of the 
Paris Observatory the mirrors for a model of 
this kind- Such instruments are to be known as 
Ritchey-Chr4tien reflectors. In the model which 
has been constructed the aperture is 19*9 inches 
and the fooal length of the combination 136 inches. 
The two mirrors are 41-73 inches apart, the convex 
being of 4-9 inches aperture. The focus is situated 
at a point 6-3 inches behind the vertex of the 
optical surface of the large mirror. The mirrors 
are of the cellular type described above, and are 
figured according to Prof. Chretien's designs. The 
field is spherical and is concave towards the 
incident fight, with a radius of 23-62 inches. 
Spherioally-concave photographic plates have been 
constructed for use with the model. These are 
easily moulded to the required curvature. But it 
may be remarked here that, so far as astronomy of 
position is concerned, the precise measurement of 
images on a curved plate will present a difficulty 
to be overcome. 

Optical tests with an artificial star have been 
earned out with this model, and also with a New¬ 
tonian model of the same aperture and focal length. 
These tests make interesting reading. Even at a 
distance of minutes of arc from the centre of 
the field the images of the Newtonian reflector are 
distorted by appreciable coma. It is otherwise with 
the Ritchey-Chrdtien model. Up to 20 minutes 
of arc from the centre of the field, the image is a 
diffraction disc of about 0*28 seconds of arc in 


diameter. Beyond this and up to 60 minutes from 
the centre they are approximately circular, the 
diameter of the image at 60 minutes being eight 
seconds of arc. 

This much has been accomplished, and it is clear 
that the accomplishment represents something of 
the nature of a revolution in the design and con¬ 
struction of reflectors. There seems no reason why 
instruments of moderate size of the Ritchey-Chr6tien 
type should not be constructed, and astronomers 
would welcome their obvious advantages. No 
doubt the constructional technique would develop 
in a normal manner and larger instruments would 
appear in the course of time. 

Prof. Ritchey has, however, determined to go 
immediately to instruments of the largest kind, 
and he has already designed telescopes up to ten 
metres aperture. Space forbids a detailed descrip¬ 
tion of his plans, but one such design provides 
for a fixed vertical telescope with ccelostat. The 
aperture is to be 10 metres and there are to be 
interchangeable mirrors, so that five combinations 
of fooal ratios ranging from 2-75 to 20 will be 
available. 

Prof. Ritchey has announced hie intention of 
constructing such an instrument. Whilst sym¬ 
pathising with his desire for rapid progress, many 
astronomers will feel that it would perhaps be more 
desirable to consolidate the ground already occupied 
and to erect an instrument of moderate dimensions 
under practical working conditions in on observa¬ 
tory. At the same time, if Prof. Ritchey s great 
adventure is successful, they will be the first to 
rejoice with him : in the meanwhile they will wish 
him good luck. W. M. H. G. 


The States of Aggregation of Condensed Helium . 1 

By Prof. W. H. Keesom, University of Leyden. 


I N virtue of the very low value of its interatomic 
forces, helium—discovered in the solar chromo¬ 
sphere in 1868 and obtained from terrestrial sources 
by Ramsay in 1896—represents the ideal &as more 
nearly than any other known substance, and is the 
thermometric gas par excellence , while its extremely 
low critical temperature and boiling-point furnish 
the means of descending the scale of temperature to 
the immediate neighbourhood of the absolute zero. 

The first experimenters to attempt the lique¬ 
faction of helium were Dewar and Olszewski. The 
method they used—cooling the gas in liquid 
hydrogen and then allowing it to expand—proved 
ineffectual, but success attended the efforts of 
Kamerlmgh Onnes, who, in 1908, resorted to the 
procedure employed ten years earlier by Dewar 
lor the liquefaction of hydrogen. Pig. 1 shows 
diagrammatically the arrangement of the apparatus. 
The helium from the storage cylinders was com¬ 
pressed into the liquefying vessel, in whioh it was 
cooled, by means first of hydrogen vapour and 
afterwards of liquid hydrogen boiling under reduced 
pressure, to -268° C. The cooled helium then 
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passed into the spiral regenerator and through the 
expansion valve, part undergoing liquefaction in 
virtue of the Joule-Kelvin phenomenon. The 
lower part of the liquefaction vessel has been since 
modified to allow of the transference of the liquid 
to a cryostat, in which it can be subjected to physical 
measurement. In a later experiment for obtain¬ 
ing the lowest possible temperature, Onnes made 
use of a battery of Langmuir mercury condensa¬ 
tion pumps in conjunction with a preliminary 
series of powerful mechanical pumps. To judge 
whether helium at those extremely low tempera¬ 
tures would solidify, he introduced into the Dewar 
vessel containing the liquid helium a small metallic 
oylinder suspended from a rod and capable of being 
moved upwards or downwards. 

The results of these experiments showed that, 
whereas hydrogen boils at 20° abs. and the tem¬ 
perature 10° is attainable by bringing the solid 
hydrogen under diminished pressure, a temperature 
little above 0-8° is brought within reach by the 
similar use of liquid helium, with boiling-point 4*2° 
abs. At this temperature, however, the helium, 
undfer its own very low saturated vapour pressure, 
retained its liquid state. 
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My experiments, which resulted in the solidifica¬ 
tion of helium, demonstrate clearly that such 
solidification requires not only a temperature at 
which the interatomic forces overcome the thermal 



motion to such an extent that the atoms may be 
fixed in a crystalline lattice, but also the applica¬ 
tion of an external pressure sufficiently high to 
permit of free play for the interatomic forces. In 
the absence of such pressure the helium remains 
liquid at the lowest temperature yet realised, 
although at a certain temperature it may pass 
suddenly into a new liquid state of aggregation. 

The apparatus used is shown diagrammatically 
in Fig. 2, The lower parts of two metallic tubes, 
B x and B 9 , connected by a narrower tube, are 
immersed in liquid helium, and into these tubes 
helium is compressed by means of a small hydraulic 
pump charged with glycerine. When the plunger 
P of the pump is withdrawn, the mercury which 
half fills the two steel cylinders C, rises in the right- 
hand cylinder and draws helium from the supply 
vessel through the - tap K x into the left-hand 
cylinder. The tap K x being then closed and K z 
opened, forward movement of the plunger P forces 
the helium into the system of tubes. In order to 
detect solidification of the helium, these tubes 
communicate with the branches of a differential 
manometer, consisting of a steel tube D passing 
into a steel chamber E partially filled with mercury, 
If a block of solid helium forms in the lower portion 
of the tubes and the tap K z is opened for an instant, 
a certain amount of gaseous helium escapes, and, 
the tap K a connecting the tubes being closed, the 
pressure in the right-hand tube becomes lower than 
that in the left and the mercury in the steel tube 
of the differential manometer rises. This tube 
contains a thin platinum wire forming part of one 
of the arms of a Wheatstone bridge; the mercury 
rising causes deflection of the galvanometer needle, 

No. 3083, Vol. 122] 


Another device, introduced later, and due originally 
to Kuenen, consists of a stirrer of soft iron H — 
capable of being raised and lowered magnetically 
—enclosed in the glass tube F communicating with 
the helium tubes through a metal tube ; this glass 
tube is actually plaoed within the helium cryostat, 
although shown outside for the sake of clearness. 

By adjusting the temperature of the helium bath 
by variation of the pressure exerted thereon, and 
ascertaining the corresponding pressure in the 
helium tubes necessary to produce blocking, the 
fusion curve of helium was followed for pressures 
ranging from 25 to about 140 atmospheres, the 
corresponding range of melting-point being about 
l-2°-4-2° abe. At its lower end the fusion curve 
becomes more and more nearly parallel to the 
temperature axis and exhibits no tendency to 
meet the vapour pressure curve in a triple point, 
so that co-existence of gas and solid, and hence 
sublimation, appear impossible (below the critical 
temperature or helium). 

Experiments made with the glass tube revealed 
neither change of volume nor change of state, nor 
a surface of demarcation between either gas and 
liquid or solid and liquid. Nevertheless, the 
solidification of helium was demonstrated in this 
experiment also, for a block of solid helium could 
be hammered. It is evident that, at the pressures 
used (about 90 atmospheres), the densities and the 
refractive indices are nearly identical for the three 
phases. 

In the course of a series of measurements of 
the dielectric constant of liquid helium, carried 



out with the collaboration of JProf. Wolfke of 
Warsaw, it was noticed that this oonstant under¬ 
goes a sudden or, at any rate, a very rapid change 
in magnitude at about 2-3° abs M which coincides 
sensibly with the temperature at which Onnes and 
Boks observed a maximum talue for the density 
of the liquid. It appears that helium exists in 










December 1 , 1928] 


NATURE 


849 


two liquid modifications, liquid helium 1 being 
stable above 2*3° and liquid helium II at lower 
temperatures; the density of the former is about 
Od per cent higher than that of the latter. 

Measurements of the specific heat of liquid 
helium were made by Dona and Onnes, who did 
not, however, publish the relatively high values 
obtained at temperatures near 2-3°, as these were 
not considered to be in accord with the other 
results. The apparent discordance is evidently 
due to the heat of transformation of helium I into 
helium II, which is calculated to be -0*13 cal. 
per gram. The heat of evaporation of helium 
appears to show a sudden variation, the value 
for helium II being the greater, while the surface 
tension of helium I exceeds that of helium II by 
about 3 per cent. It is remarkable that this trans¬ 
formation occurs at a temperature which corre¬ 
sponds, in the sense of the van der Waals’ law of 
corresponding states, with the temperatures at 
which other substances melt . 

Helium has, then, a triple point: liquid helium 
I—liquid helium II—vapour. Up to the present, 
such a point has been observed only for certain 
substances of complicated composition exhibiting 
a mesomorphic state (crystalline liquid), but 
further investigation is necessary before it can be 
ascertained if this is the case with helium. Fig. 3 
is the characteristic diagram of the different states 


of helium, and shows the curve of saturated vapour 
pressure, the triple point, and the melting-point 
curve. Between liquid helium I and liquid helium 



II there must be a transformation curve, but it is 
not yet known if this curve meets the melting- 
point curve, as shown in the diagram, or if it bends 
towards the axis of pressure. 


Obituary* 


Prof. G. H. Bryan, F.R.S. 

HE death of Prof. George Hartley Bryan on 
Oct. 13 removed one of the most interest¬ 
ing personalities among British mathematicians. 
His influence was felt in several directions, but it is 
in the mathematical theory of aeroplane flight that 
his work has made the greatest and most lasting 
impression. 

Bryan was bom at Cambridge on Mar. 1, 1804, 
the only child of Robert Purdie Bryan of Clare 
College. He lost his father at a very early age. 
His mother lived to a good old age, and Bryan 
always spoke of her with the greatest affection. 
He was brought up by his mother and his grand- 

K rents. He was the idol of the household, and 
ing supposed to be delicate he was never allowed 
to go to school. Even when he went to Peterhouse 
as an undergraduate he was not given the oppor¬ 
tunity of becoming self-reliant, for ho still lived at 
home. The result of such an upbringing, in which 
discipline was totally absent, was a rather notice¬ 
able eccentricity, which did not, however, cover 
up a remarkable simplicity, honesty, and kindliness 
of character. Much of Bryan’s early life was spent 
in Italy, France, and Germany. His excellent 
knowledge of the languages of these countries in¬ 
fluenced both his scientific work and his literary 
style. 

Bryan was fifth wrangler in the Mathematical 
Tripos of 1880 and second Smith’s prizeman. He 
was a fellow of Peterhouse from 1889 until 1895. 
He succeeded the late Dr. G. B. Mathews as pro* 
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fesaor of pure and applied mathematics in the 
University College of North Wales, Bangor, in 1890», 
and held the chair until his retirement in 1026. 

Hydrodynamioal problems occupied Bryan’s at¬ 
tention during the whole of his mathematical career. 
Inspired by the work of G. H. Darwin, he wrote 
important papers on the waves on, and the stability 
of, a rotating liquid spheroid, in 1888 and 1890. 
He soon became interested in the motion of solids 
through liquids, and in 1900 he produced a 
mathematical theory of the action of bilge keels 
in extinguishing the osoillations of a ship. This 
work was recognised by the award of the gold 
medal of the Institution of Naval Architects in 
1901. He returned to the theory of discontinuous 
fluid motion as applied to a bent plate, in collabora¬ 
tion with Mr. R. Jones, in 1914, but meanwhile 
the fundamental work of Levi-Civit& had intro¬ 
duced new methods for dealing with curved barriers, 
and the work of Lanchester, Joukowski, and Kutta 
was leading to the development of the powerful 
Prandtl theory. Later on Bryan wrote on the 
motion of an elastic fluid past a barrier. 

The Cardiff meeting of the British Association 
in 1891 was the occasion of Bryan’s important 
report on thermodynamics. He also wrote several 
independent researches based on kinetic theory, 
and when the “ Encyklopadie der mathematisohen 
Wissenschaften ” was planned, Bryan was invited 
to contribute the seotion on thermodynamics. This 
appeared in 1903. 

Bryan became interested in aviation very early, 
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long before actual flight in an aeroplane had become and generosity ; by an ardent love of the beautiful 
possible. So early as 1901 he delivered a lecture in landscape, and for living things such as plant? 
at the Royal Institution in which he affirmed his and insects which are so bound up therewith ; by 
belief in the possibility of artificial flight. Two his great love of music, and the large part of his 
years later he realised the necessity of making an mind which it occupied,” Bryan devoted much 
attempt to ensure the longitudinal stability of thought and experiment to the working of ‘ player * 
flying machines, and in January 1904 he pub- pianos, and invented an apparatus for accentuating 
fished, in collaboration with Mr. W. S. Williams, any particular note or melodic passage. His two 
the epoch-making paper on the longitudinal stabil- years of retirement at Bordighera were made 
ity of aerial gliders, in which he introduced the happy by friendly intercourse with the Italian 
important conception of resistance derivatives, de- peasants, whose language he spoke so well, and ‘ II 
duced the biquadratic equation which governs Professors * was known and loved in many a moun- 
stability, and applied Routh’s discriminant to the tain village far off the beaten track of the ordinary 
obtaining of the conditions of stability. tourist. S. Brodetskv. 

This mathematical theory gained the approval - 

neither of mathematicians nor of those brave * 

pioneers who demonstrated the practicability of Alexander Kennedy, F.R.S. 

aeroplane flight in the first decade of the present A notable figure in the engineering and scientific 
century. But Bryan persevered in his somewhat world is removed by the death of Sir Alexander 
lonely work, and seven years later he published B. W. Kennedy, F.R.S., in his eighty-second year, 
his “ Stability in Aviation,” a book that may now Bom in London in 1847, the son of the Rev. John 
be reckoned as a classic in aeroplane theory. Kennedy, D.D., and Helen Stodart, sister of Prof. 
Meanwhile the? Advisory (knnmittee for Aeronautics John Stuart Blackie, Kennedy received his early 
had been established, and a department of aero- education at the City of London School and the 
nautics set up at the National Physical Laboratory. School of Mines, Jermyn Street. In those early 
Bairstow developed practical methods for finding days there were no means of further education in 
the numerical values of the resistance derivatives his chosen profession of engineering, except by its 
by means of the aerodynamic balance and wind actual practice, and for the next few years Kennedy 
channel, and very soon Bryan’s theory of stability was laying the foundations of his ultimate eminence 
became an integral part of all aeroplane design, as an engineer in the workshops and drawing offices 
His triumph was complete whon in 1914 he was of well-known firms of marine engineers in London 
awarded the gold medal of the (now) Royal Aero- and the north. In a surprisingly short time he 
nautical Society. It is difficult to over-estimate was a leading draughtsman and an authority on 
the service thus rendered to aviation by the the design and construction of the machinery of 
theoretical mathematician. ‘ ships, and evincing thus early the keen judgment 

Bryan continued to interest himself in the rigid and sagacity in practical affairs which were so 
dynamics of aviation, and inspired the researches marked a feature of his character, 
of many workers. From 1917 until 1920 he worked At the early age of twenty-seven, a turning-point 
with the advantage of a special grant, which enabled in Kennedy’s career was reached when ho applied 
him to set himself free from teaching duties for a for, and obtained, the professorship of engineering 
part of the time. He spent several months at at University College, London. It was a momentous 
Bristol in collaboration with the present writer and step for the electors and himself, which was amply 
Mr. I). Williams, elaborating the theory of canonical justified by events, for Kennedy proved to be an 
forms for dealing with the general motion of an ideal professor as well as a notable pioneer in 
aeroplane. education and applied science. His outstanding 

In addition to the honours already indicated, educational achievement was liife invention of the 
Bryan obtained the fellowship of the Royal Society engineering laboratory os an essential part of a 
in 1895, and was elected honorary fellow of Peter- university course, a system which has spread all 
house in J915. He served as president of the over the world and has proved so potent an influence 
Mathematical Association and of the Institution of for good in' engineering education. 

Aeronautical Engineers. He was an honorary mem- In his scientific work Kennedy was much 
her of the Calcutta Mathematical Society. Refer- attracted by the kinematic analysis of Reale&ux, 
enee must also be made to the series of text-books whioh ho brought into prominence here by his. 
written by Bryan on mathematics, mechanics, and lectures and his well-known text-book on “ The 
astronomy for the Univorsity Tutorial Press. Mechanics of Machinery,” On the experimental 

Bryan married Miss Mabel. Williams in 1906. side he became an authority in many branches of 
Mrs. Bryan is now living at the villa near Bordighera applied science, such as the scientific testing of 
in Italy, where Prof, and Mrs. Bryan made their boilers and steam engines, and also by researches 
home on Bryan’s retirement in 1956. Their only on the properties of engineering materials and 
daughter is now a student at Cambridge. A fort- structures, for which he designed an autographic 
night Wore his death, Bryan met many friends at the stress-strain recorder of great sensitiveness. As 
International Mathematical Congress at Bologna. time went on, his advice and assistance on engin- 
In the words of an old friend of Prof. Bryan, eering matters were so muoh sought after that the 
J>r. F. J. Allen of Cambridge, Bryan was dis- strain became too great and he resigned his pro- 
tinguishod by “ straightforwardness of character fessorship in 1889 and went into practice as a 

No. 3083, Vol. 122] 



NATURE 


851 


Dbcbmbbb 1 , 1928 ] 


consulting engineer, although he remained, in 
intimate touch with University (College to the end 
of his life, and his name is permanently associated 
with his old chair there. 

It may seem somewhat surprising that Kennedy’s 
activities soon took a new turn into electrical 
engineering, for which there seemed to be no 
warrant from his previous training and experience, 
but possibly this can be explained by the fact that 
this branch was in its infancy and that what it 
then needed more than anything else was the 
mechanical engineering ability which Kennedy 
possessed in so remarkable a degree, for the major 
difficulties of that period were not so much electrical 
as mechanical. 

It would take too long to enumerate the great 
electrical engineering enterprises with which 
Kennedy was associated : railways, tramways, 
power houses, and the like. There was one common 
feature in all this work, that Kennedy’s advice was 
always of the best and his undertakings successful. 
Naturally, hjs share of honours was great. He 
became a fellow of the Royal Society in 1887, 
president of the Institution of Mechanical Engin¬ 
eers in 1894, and president of the Institution of 
Civil Engineers in 1906, a year after receiving the 
honour of knighthood for eminent services in naval 
matters connected with boilers and machinery. He 
was also the recipient of many honorary degrees and 
distinctions. 

All this, however, does not really give an 
adequate idea of Kennedy’s many-sided character, 
for he possessed by heredity and training that love 
of knowledge, oulture, and adventure which led 
him into many fields : music, archaeology, photo¬ 
graphy, and mountain climbing were some of his 
recreations, and he excelled in a knowledge of them 
all. He will be much missed by a large circle of 
friends, among whom will be numbered all his old 
students, who derived so much inspiration from his 
teaching and example. 

Dr. Theodor Paul. 

WBare indebted to the Chemiker-Zeitung for the 
following details of the life of Prof. Theodor Paul, 
of Munich, one of the best known authorities on 
pharmaceutical chemistry, who died on Sept. 30, 
after a long illness. 

Bom in 1862 at Lorenzkirch on the Elbe, Paul 
took up the study of pharmacy on leaving school, 
and after some years 1 experience as an assistant 
he entered the University of Lqfpzig. After 
obtaining a qualification in pharmacy he took up 
the study of chemistry under Prof. E. Beckmann, 
and graduated in 1891. After graduation Paul 
came under the influence of Prof. Wilhelm Ostwald, 
who aroused in him a keen interest in physioal 
chemistry, the effects of which were noticeable in 
all his later work. After serving as assistant to 
Ostwald for six years he was appointed assistant 
to Beckmann in the newly established laboratory 
of applied chemistry, and in 1898 he followed 
Btichner as extra-ordinary professor of analytical 
and pharmaceutical chemistry at the University 
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of Tubingen. Meanwhile he had commenced 
the study of medicine, and while still at Tiibingen 
he graduated a second time at Leipzig, this time 
in the faculty of medicine. In 1902 he was ap¬ 
pointed director of the research department of 
the Imperial Public Health Office in Berlin, where 
he remained until 1906, when he followed flilger 
as professor of pharmaceutical and applied chemis¬ 
try at the University of Munich. 

Paul took a prominent part in the preparation 
of the fifth and sixth editions of the “ Deutsches 
Arzneibuch,” and he published numerous papers 
on the investigation of food and drugs. In 1921 
he accepted an invitation to deliver a course of 
lectures at the University of Madrid. He filled 
many important offices, and at the time of his death 
was director of the German research institute for 
the chemistry of foodstuffs and a member of the 
Bavarian Academy of Science. 

Mr. Walter Bkockktt, head assistant in the 
Zoological Laboratory, Cambridge, died on Nov. 
11. He had been in the same employment for 
forty-eight years, at first as a boy under F. M. 
Balfour and later under Adam Sedgwick and the 
present writer. He was an expert at section 
cutting, at first single sections and then as an 
operator of the original ribbon machines, which by 
his criticisms he helped to perfect. A part of his 
business was to mark off students at lectures and 
practical^ and a rough calculation show s that more 
than 7000 names are recorded in his books ; he 
seldom forgot the name of anyone therein, and 
he generally would recall their peculiarities and 
athletic distinctions. A photograph of the annual 
laboratory cricket match, ‘ Assistants v. Staff/ 
shows him as captain seated alongside Dr. Gaskell, 
who had Sir Michael Foster, Sir Francis Darwin, 
Dr. W. Bateson, Sir Morley Fletcher, Prof. Barclay 
Smith, Mr. Brindley, Mr. Warburton, and the 
writer in his team. He regarded Cambridge as 
his University, the Laboratory as his department, 
and its graduates as his students, and he was proud 
of them. Ho was noted in Cambridge for his 
successful management and training of laboratory 
assistants, most of whom migrated to other univer¬ 
sities. His affectionate anti loyal relations with 
professor and staff makes their sense of loss very 
deep and personal. He leaves a fine example of 
whole-hearted loyalty and devotion. J. S. G. 

We regret to announce the following deaths : 

, Dr. John A. Bownocker, chairman of the depart¬ 
ment of geology at the Ohio State University since 
1916 and State geologist of Ohio since 1906, who was 
interested chiefly in the economic geology of the 
region, on Oct. 20, aged sixty-three years. 

Sir Hector Cameron, C.B.E., emeritus professor of 
clinical surgery in the University of Glasgow, a pupil 
and assistant of Lister, on Nov. 25, aged eighty-five 
years. 

Dr. E. A. Schwarz, of the Bureau of Entomology 
jof the U.S. Depwtment of Agriculture, who was 
distinguished particularly for his knowledge of the 
Coleoptera, on Oct. 16, aged eighty-four years. 
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News and Views. 


Research work in matters pertaining to forestry 
scienoe has received a great impetus as a result of the 
War. In the ease of forestry in the British Empire, 
the reasons are more apparent perhaps than in that 
of Europe. The countries overseas had, during the 
groat struggle, to he self-supporting in several direc¬ 
tions where the raw products of the industries con¬ 
cerned came from the forest. The armies in the East 
and Middle-East were dependent upon the semi- 
tropical and tropical forests for the supplies required 
to carry on their operations. Timbers of many kinds 
were made use of which had not previously found a 
place upon tho markets; and not timbers alone, for 
other forest produce became marketable on the grand 
scale, which had only previously been tapped in a 
tentative manner. That the importance of research 
work in forestry in the tropical and semi-tropical 
forest regions came to receive recognition is not there¬ 
fore surprising. In Europe the need of research work 
was not so widely accepted before the War. Although 
scientific forest management had been practised for a 
long period in several of the European States, yet it 
was not before 1891 that Borne effective recognition of 
the importance of research work was given by the 
founding, at a meeting held at Badenweiler, of an 
international union or association termed the ‘ Inter¬ 
national Union of Forest Research Stations.’ 

As its name implies, the object of the International 
Union of Forest Research Stations was to have 
periodical meetings between those engaged in forestry 
research, with the object of exchanging ideas and, so far 
as possible, introducing standard methods between the 
countries for carrying out certain classes of investiga¬ 
tion work. The last meeting of the Union so founded, 
which was the sixth, took place in 1910 in Brussels. 
The succeeding meeting was fixed for 1914, to take 
place in Hungary. The War intervened, and no 
meeting has sinoe been held. As an outcome of the 
War and the rising demands for timber in Europe, 
several of the States have realised that, by intensive 
management, a larger return should be obtainable 
from the forest areas, and that to obtain such returns 
demands caretu! investigation and research work, A 
revival of the research union came under considera¬ 
tion. During the International Forestry Congress at 
Rome, held in May 1926, the matter was discussed 
between a number of the delegates who had tho cause 
of research work at heart. It then transpired that a 
small meeting of a few Continental experts hod been 
held at Zurich shortly before, with the idea of resusci* 
taring the International Union; and that the Swedish % 
representative had been elected president and com¬ 
missioned to endeavour to summon a congress in 
Stockholm in 1928 or 1929. At Rome the project 
matured, and an invitation to attend a congress, to be 
held at Stockholm in July 1929, has now been issued 
by Prof. Henrick Hesselman, chief of the Swedish 
Institute of Experimental Forestry. 

A large Ichthyosaurus, at least 30 ft. long, has 
been discovered at the works of Greaves, Bull, and 
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Lakin at Harbury, near Leamington, Warwickshire. 
The specimen is interesting for its large size and good 
preservation. All the paddles are present, and the 
skull appears to be complete, though the individual 
bones are somewhat displaced. Most Lias ichthyo¬ 
saurs lie crushed on limestone surfaces ; but these 
remains lie in hardened shale, and it should be possible 
so to develop them that the skeleton oan be mounted 
‘ solid,’ like the reptiles from the Oxford Clay. The 
species is almost certainly /. pkttyodon Conybeare, 
The specimen was found at a higher horizon of the 
Lias them, the plesiosaur which oeourred in the same 
quarry in the anffulatus *hod& and was acquired by 
the British Museum a year ago. It is hoped that 
associated ammonites will enable the exact age of 
the present specimen to be fixed. Messrs. Greaves, 
Bull, and Lakin have most generously placed the 
specimen at the disposal of the Trustees of the British 
Museum, and it should prove a valuable addition to 
the remarkable series of ichthyosaurs already in the 
collection. 

The name and personality of Sir Paul Rycaut, 
F.R.S., traveller, author, and diplomatist, bom in the 
autumn of 1028—throe hundred years ago—at the 
Friary, Aylesford, Kent, is worthy of remembranoe. 
Rycaut’s connexion with the Royal Society began on 
Dec. 6, 1666, when at a meeting he was proposed a 
candidate by Henry Howard, afterwards sixth duke 
of Norfolk, who, by the way, had been himself elected 
in the previous month. “ It being intimated (wo 
read) that the said Mr. Rycaut was to go into Turky, 
and offered his services to the society in inquiring 
into philosophical matters, it was ordered that the 
secretaries should get ready, both a copy of the general 
inquiries for all countries, and of such particular ones 
as were proper for Turky ; which last were re¬ 
commended to the consideration of Mr. Hoskyns and 
Mr. Oldenburg.” Rycaut was elected at the ensuing 
weekly meeting, and admitted as well. 

Howard’s interest in Rycaut is further exemplified 
by the following minute : “ There were produced by 
Mr. Howard’s servants several pictures of Turkish 
habits (to the number of sixteen single and eight 
double ones) as well as those of the grand signor and 
the empress, as of those of their officers and servants. 
He desired that they might be put into the library of 
Arundel House.” Rycaut as an envoy from England 
was a marked success ; also, he became a skilled 
narrator. His chief work (amongst many) was “ The 
Present State of the Ottoman Empire . . . illustrated 
with divers pieces of sculpture, representing the 
variety of habits among the Turks,” London, 1608. 
Rycaut returned to England for good in 1079 ; six 
years afterwards he again took office aa secretary to 
the Earl of Clarendon, and was knighted. To the 
Philosophical Transactions he communicated a paper 
in April 1099, entitled, “A Relation of the small 
oreatures called Sable-Mioe,” ... A fine portrait of 
Rycaut, by Lely, may be seen in the National Portrait 
Gallery. It was engraved by K. White, and forms a 
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frontispiece to the “ Turkish History.” Rycaut was 
buried near his father and mother in the south 
chahoel of Aylesford Church. 

Ths condition of the Bear River Marshes, Utah, 
has in recent years caused much concern to sports¬ 
men as well as naturalists. Owing to scanty rainfall 
and to the diversion of water for irrigation purposes 
from Bear River and tributary streams, the shallow 
waters in many parts of the marshes become con¬ 
centrated solutions of alkali during the summer and 
autumn of each year. The marshes are a gathering 
place for millions of wild duck and geese during the 
spring and autumn migrations, and it has been esti¬ 
mated that in the course of the past few years not 
fewer than 7,000,000 ducks alone have died owing to 
alkali j>oisoning. So serious had the problem become 
that the Federal Government took the matter in 
hand, and after sundry delays in Congress during the 
past two years a Bear River Migratory Bird Refuge 
Bill has at length been signed by President Coolidge. 
It grants authorisation for expenditure of 350,000 
dollars to be used by the Secretary of Agriculture in 
the construction of such dykes, ditches, spillways, 
sluices, etc., as may be necessary for establishing a 
suitable refuge and feeding- and breeding-ground for 
migratory wild fowl. This is a most important step 
in wild-bird conservation, which will result in economic 
as well as aesthetic advantages, for it is predicted, we 
learn from California Fieh and Game , that the food 
value of the birds that can be saved in a single season 
will exceed the cost of the proposed improvements. 

At a conference of the Superintendents of the 
National Parks of the United States of America, held 
on Feb. 17, 1928, Dr. Joseph Grinnoll read a paper 
upon the balance of life in national parks, which bears 
on the question of the proper maintenance of animal 
preserves lii any country. He discusses the trouble¬ 
some problem of the artificial regulation of the balance 
of life so that no dominant animal may attain too great 
a share of the preserve at the expense of any other, 
and in particular that of beasts of prey which live 
upon the other inhabitants of the reserve. In this 
matter his conclusion is that 11 animal life in the 
national parks should simply be let alone. It can be 
encouraged in amount and variety most practically by 
desisting from any avoidable interference with the 
full range of natural conditions of food and shelter. 
Here is a case where a do-nothing policy is the soundest 
policy.” It seems doubtful if such a negative policy, 
however well suited it may be for the enormous ranges 
of the parks of the United States, is suited for the 
limited areas available for preserves in Great Britain. 
The relatively tiny Nature reserves in Britain are 
surrounded by cultivated land from which the surplus 
of dominant species tends to overflow into the reserve 
to the detriment of the rarer species which require 
encouragement. We doubt also whether the wardens 
of tile great preserves in Africa would feel justified in 
adopting the laiaetz-faire policy, in view of the tend¬ 
ency of certain species, particularly of the larger 
mammals, to multiply unduly in the absence of a 
sufficient check from natural enemies. 
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With another of Dr. Grinnell’s conclusions every 
naturalist will be in agreement. “ First and fore¬ 
most,” he says, “ any and all non-native animals must 
rigidly be denied admission. . . . No addition in the 
way of bird or mammal, reptile or amphibian, should 
be made to the complement of animal life in a National 
Park, to that which belongs there. . . . Such introduc¬ 
tions should be guarded against like the plague.” 
We commend these wise words to the notice of the 
authorities and the game warden of Kenya, which is 
threatened with the setting free, on a deliberate policy, 
of Scottish red deer and Indian blaok buck. Dr. 
Grinnell is opposed to the creation of any sort of zoo 
in a National Park, for where an animal may be seen 
in freedom no one would choose to see it in the un¬ 
natural conditions of captivity ; but he thinks that a 
museum may serve a useful purposo if it is " conducted 
subserviently to the function of nature guiding,” so 
that it directs visitors to the living animals out-of- 
doors, and helps them to understand and appreciate 
what they see in the wilds. 

A committee appoinfcedby the Radio Manufacturers’ 
Association of the United States recommends that all 
radiovision pictures at present being broadcast be 
standardised, so that one radiovision receiver with one 
scanning disc will be able to receive any of them. The 
committee adopts as standard the system used by 
C. F. Jenkins in Washington. The method recom¬ 
mended uses 48 lines with 15 separate pictures (frames) 
every second. The pictures therefore will not show 
much detail, being decidedly inferior in this respect to 
the pictures whioh J. L. Baird can broadcast from his 
laboratory. It is expected that all the television 
broadcast stations in the United States will adopt this 
standard, so that one receiver with one scanning disc 
will be able to receive any of them. 

The progress of electric railway work in Great 
Britain since the War has boon disappointingly slow. 
On the Continent and in America, progress hew been 
muoh more rapid. We loam, for example, that the 
Pennsylvanian Railway Company has decided to 
spend twenty million pounds in electrifying its entire 
train service between New York and Wilmington, 
Delaware. The ‘ wait and see ’ policy adopted by 
several railway companies in Britain since the late 
Sir Alexander Kennedy’s Committee issued its report 
in 1921 has done very little to advance matters. We 
therefore welcome the report of Sir John Pringle’s 
Committee which has just been published (London : 
H.M.S.O.) Most of its members have a thorough 
knowledge of the practical problems wliioh now face 
the railway companies, and during the past few years 
many of them have seen how these problems have 
been attacked overseas. It is now suggested that 
the direct current syBtem should be standardised, 
the pressures chosen being 750 and 1500 volts respec¬ 
tively. 

IT appears that in March 1928 there were in Great 
Britain 1257 miles of track operated on the direct 
ourrent (d.c.) low tension system and 77 on the die. 

. high tension system. There were only 151 miles 
operated on the alternating ourrent (a.o.) system and 
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this number is diminishing. On the higher voltage 
d.o. system it is suggested that the current be collected 
from overhead wires with an uninsulated return. On 
the lower voltage d.o. system the current will be 
oolleoted by a shoo pressing on the third rail. To 
permit of interrunning between the various railway 
systems it can easily be arranged that every train can 
run on either the high voltage or low voltage network. 
The recommendations of the earlier commission about 
standardising the track are endorsed. We hope that 
rapid progress will now be made. Past experience has 
shown that tho prevention of the railway currents 
from interfering with the Post Office work either by 
electromagnetic or electrostatic induction is not a 
difficult problem. 

Thk seventh annual report of the British Cast Iron 
Research Association, covering 1927-28, records de¬ 
velopments in the work of the Association, especially 
in the direction of making its results more readily 
available to its members. Melting plant has been 
sot up, and experiments on a working scale are also 
being undertaken in foundries belonging to members. 
This is a good sign, as indicating willingness to co¬ 
operate in research. Cast iron containing nickel and 
copper has been found to have properties which make 
it useful in situations exposed to corrosion, but no 
iron which is resistant under all conditions has yet 
been discovered. Special attention has been given 
to the effects of varying composition in the manu¬ 
facture of malleable castings, and similar studies have 
been made with reference to iron for light castings. 
In the main, the work of the Association has dealt 
with foundry problems, and it is to be hoped that in 
future increased support from the industry will make 
it possible to undertake more fundamental research. 
During the past year the most important work in 
this direction has been that of Dr. Norbury on the 
influence of manganese, which reconciles some of the 
conflicting opinions held on this subject, and con- 
situtes a distinct addition to knowledge. 

During the past ten years considerable progress 
has been made in developing the use of X-rays. Not 
only has their use been extended in medical and 
surgical practice, but there has been a notable develop¬ 
ment in their application to the examination of 
problems which arise in scientific and industrial work. 
The present range of X-ray equipment extends from 
the diminutive dental outfit to the apparatus required 
for the examination of various materials and the in¬ 
spection of finished articles. The most recent achieve¬ 
ment was the penetration of steel to a depth of 
inches by radiations from the powerful set in the 
radiological research department at Woolwich. In a 
paper read to the Institution of-Electrical Engineers 
by L. G. H. Larsfield, on Nov. 22, the question of 
the standardisation of the electrioal equipment of 
X-ray apparatus was discussed. The subjects in¬ 
cluded were induction coils, voltage transformers, 
filament heating transformers, rectification and 
switchgear, and control fittings. The Coolidge tube 
has now largely displaced the gas tube for X-ray 
work. In the former a hot cathode governs the tube 
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current by supplying a steady stream of electrons, 
the impact of which upon the anode causes X-rays 
to be generated. Induction ooils are now seldom used, 
having been displaced by transformers. In the 
author’s opinion, however, for the highest voltage 
work there will in the future be a reversion to some 
improved type of induction coil. Of special interest 
was the description of a very small set (10 in. x 
7 in. x 6 in.), weighing only 26 lb., patented by 
Coolidge. The tube is only 4 in. long, and operates 
at 60,000 volts and 10 microamperes. As the whole 
of the high voltage system is enclosed in an earthed 
metal case, there is no danger of electric shock and 
no external electric field. Objects under examination 
also can be brought very near to the tube. Other 
-equipments were also described which are used for 
army requirements, such as examining the materials 
used in aeroplane construction, etc. 

Dk. E. D. Adrian delivered two lectures on “ The 
Mechanism of the Nerves ” at the Royal Institution 
on Nov. 22 and 29. The messages which are sent from 
the sense organs to the brain and from the brain to 
the muscles, are composed of a series of brief impulses 
—waves of chemical change which spread rapidly 
down the nerve fibre, leaving in their wake a refractory 
state from which the fibre must recover before a second 
impulse can pass. Impulses of the same general type 
may be produced in non-living systems, and the iron 
wire model of R. S. Lillie copies the behaviour of a 
nerve fibre with surprising accuracy. The impulse is 
accompanied by a change of electric potential, and the 
recent development of the valve amplifier has made it 
possible to record these changes with much greater 
certainty. Whenever a sense organ is stimulated, e.g. 
by touching the skin, it is found that a series of im¬ 
pulses pass up the sensory nerve fibres at a frequency 
which varies from 6 to 160 a second, and depends upon 
the strength of the stimulus. This message Is somehow 
translated into consciousness, giving a sensation which 
rises or falls in intensity according to the frequency of 
the incoming impulses. In the same way, when a 
movement is to be carried out, the motor nerve fibres 
transmit a series of impulses to the muscles, and here, 
too, the frequency is varied ovej; the same range to 
produce contractions of different intensity* A further 
means of gradation is provided by changes in the 
number of fibres in action/ Communication between 
the different groups of nerve oells within the brain is 
probably carried out by impulse messages of the same 
kind, though disturbances which arise and subside 
more slowly must ooour in certain regions. The com¬ 
plex reactions of the nervous system depend in the 
main on these more lasting changes. 

In his recent presidential address to the Surveyors’ 
Institution, Mr. C. B. Fisher dealt with a number of 
points of agricultural interest. Since 1920, upwards 
of fifty Aote have been passed in the House of Com¬ 
mons which affect the land in some way or other t 
in consequence, the agriculturist is often uncertain 
as to his actual position. Changes are proceeding 
so rapidly that there is a danger of old records being 
lost; many of them cease to have present application 
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but their historical value is considerable* Mr. Fisher 
appealed particularly for the preservation of docu¬ 
ments describing the enclosure of open fields, the 
growth and break up of large estates, fluctuations in 
size of farms and rents ; these should be handed over 
to the custody of public libraries or local historical 
societies. He discussed also the disparity in price 
paid by the consumer to the middleman, and by the 
middleman to the farmer, and pointed out that the 
United Dairies’ last balance sheet showed profits of 
more than £500,000, while “ any addition to price 
to assist In meeting the cost of production is grudg¬ 
ingly given and passed on to the consumer.” It is 
notorious that the payment to the farmer is so low 
that he can barely make both ends meet, even with 
the minimum agricultural wage of 30s. to 31s. per 
week. 

Recent acquisitions in the Department of Zoology 
of the British Museum (Natural History) include a I 
mounted specimen of a baby sloth-bear, or Aswal j 
(Melursus ursinus ), from Oudh, India, presented by 
the Rowland Ward Trustees, This specimen measures 
little more than 18 inches in total length, whereas 
the adult bear will measure from 6 to 6 feet in 
length; the animal is restricted in its distribution to 
India and Ceylon. Rear-Admiral H, Lynes has pre¬ 
sented a collection of birds and eggs from Africa, 
including 904 examples of different kinds of small 
fan-tailed warblers of the genus Cisticola. These small 
birds have a very intricate summer and winter plum¬ 
age, which it was impossible to work out without this 
additional material. A specimen of the king cheetah 
(Aoinonyx rex) has been acquired. Unlike the 
oommon cheetah, the markings on the skin are not in 
the form of spots so much as longitudinal stripes and 
blotches, giving the animal a very handsome and 
gaudy appearance. The king cheetah is found in 
Southern Rhodesia, and it is surprising that such 
men as Selous, who hunted this district for many 
years, never obtained a specimen or made any 
record of its existence. Interesting acquisitions 
reported by the Department of Geology include a 
specimen, 3J feet long, of a fossil angel- or monk-fish 
(Sonatina) from the Upper Jurassic lithographic stone 
of Bavaria. This fossil scarcely differs from the recent 
form found living in temperate and tropical coastal 
waters, and is intermediate between the sharks and 
* the skates. Additions to the Mineral Collection 
include further examples of fluorescent minerals 
from the zinc mines at Franklin Furnace, New Jersey, 
fr ttd the Trustees have agreed to the purchase for the 
Department of Botany of a valuable series of 870 
plants collected in Mexico by Ynes Mexia of the 
University of California, and a further instalment of 
1237 specimens from Fr&re Sennen’a collections of 
Spanish plants. 

Recent appointments to scientific and technical 
departments made by the Secretary of State for the 
Colonies include five assistant conservators of forests t 
Mr, R. & McK. Will an and Mr. R. D. Catterall to 
Nigeria, Mr, E, W. March to Ceylon, Mr. C. Swabey 
to Trinidad, and Mr. C, Cairns to the Federated Malay 
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States. There have been three appointments of 
veterinary officers, Mr. F. W. Aston and Mr. D. F. 
Maopherson to Kenya, and Mr, H. M. Sal us bury to 
Tanganyika Territory, Mr. G, F, Clay, who has for 
some time been geneticist at the Amani Institute, 
has been appointed senior agricultural officer, Uganda. 
Messrs. D. Thornton, F. E. Buckley, and Kf D. R. 
Davis have been appointed superintendents to the 
Agricultural Department, Nigeria. Mr, T. H. Nicol 
has been appointed agricultural instructor at Sultan 
Idris College, Federated Malay States ; Mr. H. A. 
Pieris, divisional agricultural officer, Ceylon; Mr. 
J. L. Greig, assistant agriculturist, Federated Malay 
States ; and Mr. E. J, H. Corner, assistant director of 
Gardens, Straits Settlements. Messrs. Buckley, Nicol, 
Greig, and Pieris were holders of Colonial agricultural 
scholarships. 

At the annual meeting of the American Optical 
Society, held on Nov. 1—3, the first award was made 
of the Frederic Ives Medal, to Mr. Frederic Eugene 
Ives, a pioneer in the invention of the half-tone 
process used for the reproduction of photographs, 
etc,, for book and newspaper illustrations. The medal, 
which was founded recently by Dr. H. E. Ives, son 
of Mr. F. E. Ives, will be awarded biennially “ for 
distinguished work in optics.” 

The International Society of Experimental Pho¬ 
netics has acquired Vox (Prof. Calzia, Hamburg) as 
its monthly organ of publication. Copies are sent 
free of charge to the members. The Society will 
also publish a yearly volume entitled Psychologische 
Beitrage (herausgegeben von Prof. Dr. E. W. Scripture, 
Wien). 

“ The Royal Natural History,” which was edited by 
Richard Lydekker, is probably the most comprehensive 
of popular systematic works on the animals of the world 
in the English language. A re-issue of this standard 
work, which contains 03 coloured plates, more than 
2000 engravings, and nearly 3500 pages, is being 
published by Messrs. Wame in 18 fortnightly parts, at 
a price of 2s. 0ef. each. Since it was first completed in 
1890 this has been a standard work of reference, and 
its accuracy, its detailed descriptions, and the partic¬ 
ular attention which it pays to the habits of animals, 
must assure it a place on the shelves of every well- 
equipped naturalist. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An assistant 
lecturer and demonstrator in mechanical engineering 
in the department of mechanical engineering of the Uni¬ 
versity of Sheffield.—The Registrar, The University, 
Sheffield (Dec. 7). A demonstrator in physics in the 
University of Leeds—The Registrar, The University, 
Leeds (Deo. 10). Two assistant lecturers in chemistry 
at the Battersea Polytechnic, one to conduct classes 
in analysis of foods and drugs and the microscopi¬ 
cal examination of food and drugs—The Principal, 
Battersea Polyteohnio, S.W.1I (Deo. 10). A senior 
demonstrator in anatomy in the University of Sheffield 
.—The Registrar, The University, Sheffield (Dec. 11), 
A chemist at the Royal Naval Cordite Factory, 
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Holton Heath—The Secretary to the Admiralty (C.E* 
Branch), Whitehall, S.W.l (Dec. 15). A technical 
assistant at a naval establishment at Portsmouth, 
with a sound knowledge of high frequenoy electrical 
testing methods — The Secretary to the Admiralty 
iC.E. Branch), Whitehall, S.W.l (Dec. 15). A patho¬ 
logist in the General Infirmary, Salisbury—The 
House Governor and Secretary, General Infirmary, 
Salisbury (Dec. 17), A professor of mathematics in 
the University of Western Australia—The Agent- 
General for Western Australia, 115 Strand, W.C.2 
(Dec. 18). A public analyst for the County of Corn¬ 
wall—The Clerk of the County Council, County Hall, 
Truro (Dec. 22). A professor of mechanical engineering 
at the College of Engineering, Guindy, Madras—The 
Secretary to the High Commissioner for India, 42 
Grosvenor Gardens, S.W.l (Dec. 31), A lecturer in 
geography in the Huguenot University College, Uni¬ 
versity of South Africa — The Registrar, Huguenot 
University College, Wellington, Capo Province (Jan. 1). 
An officer-in-charge of the Wood Preservation Section 
of the Forest Research Station, Dehra Dun, India—The 
Secretary to the High Commissioner for India, General 
Department, 42 Grosvenor Gardens, S.W.l (Jan. 19). 
A director of the Tea Research Institute of Ceylon— 
The Director, Royal Botanic Gardens, Kew (Jan. 30). 
A principal of the Technological Institute, Cawnpore— 


The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, S.W.l 
(Jan. 31). The John Lucas Walker Studentship in the 
pathological laboratory of the University of Cambridge 
—Prof. H. R. Dean, Cambridge (Feb. 19). An assistant 
science master with good qualifications in physics, at 
King Edward's School, Birmingham—The Head* 
master, King Edward's School, Birmingham. An 
assistant in physiology in the Medical School of 
Dalhousie University, Halifax, Nova Scotia—Prof. 
A. V. Hill, University College, Gower 8treet, W.C.L 
Junior technical officers at the Royal Aircraft 
Establishment for, respectively, tests and experi* 
mental work on strength of materials and aircraft 
components, and work in the engine experimental 
* department—The Chief Superintendent, Royal Air¬ 
craft Establishment, South Famborough, Hants. A 
temporary science mistress at the Central Founda¬ 
tion Girls 1 School, Spital Square—The Head Mistress, 
Central Foundation Girls 1 School, Spital Square, E.l. 
An assistant master in the physics department of the 
Leeds Central High School—The Director of Educa¬ 
tion, Education Department, Calverley Street, Leeds. 
Teachers of woodwork and metalwork under the 
West Riding Education Committee—The Education 
Department (Elementary Branch), County Hall, 
Wakefield. 


Our Astronomical Column. 


New Comet.—T he third cometary discovery of the 
year was made on Nov. 19 by Mr. Forbes, an amateur 
astronomer of Cape Town. It was a fairly easy 
telescopic object, being then estimated as of the sixth 
magnitude, but no tail was seen. The following 
observations, of which the first was noted as being 
only approximate, have been distributed by the I.A.U. 
Bureau at Copenhagen : 

t:.T. It. A. 10280. S.DocI. 1028 0. Observatory. 

Nov. 21 08388 12** 8m 30^ 21° 42' O' Johannesburg. 

„ 24-21465 12 17 2-6 28 58 68 Algiers. 

„ 24-57167 12 17 60-7 24 13 32 Lick, 

The estimated magnitudes at Algiers and Lick were 
10 and 7. The discordance illustrates the large 
personality that exists in these determinations. The 
Lick observer was Mr. Berman. 

These observations are not well spaced for orbit 
determination, the second and third being only 8 hours 
apart. An attempt (not yet completed) indicates that 
the motion is direct and that the distance from the 
earth at the middle observation was about one unit; 
i>erihelion appears to be already past, the distances from 
both earth and sun increasing. When this note appears, 
the comet will be inconveniently low in England, but 
may possibly be seen just before dawn in the south¬ 
east. 

The Leonid Meteors of 1-928. —The display this 
year, writes Mr. W. F. Denning, appears to have given 
evidence of increased aotivity ana to have furnished 
some brilliant objects, if the shower was not strikingly 
abundant. On the morning of Nov. 16, from 2 to 
3 a.m., Mr. A. King, of Ashby, Lincolnshire, found 
the horary rate of appearance for Leonids was 30, 
and he noticed several as brilliant as Jupiter. On 
the following morning there was a decline in aotivity, 
hut at 2 h 47® a.m. he observed a brilliant Leonid fire¬ 
ball falling from Ursa Major through Hercules. There 
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was an explosion at the end of its flight, and the sky 
was illuminated in the region where it occurred, for 
the object was several times brighter than Venus. 

From Blaokheath, London, S.E., on the night follow¬ 
ing Nov. 15, several brilliant meteors with long paths 
and luminous trails were casually observed. One 
appeared at about ll h 30 m f.m., ascending some 50° 
in the eastern sky from the ‘ Sickle of Lea/and other 
large and conspicuous meteors were remarked near 
midnight. It is evident from the descriptions of their 
flights that they were Leonids. It is probable that 
this system of meteors will exhibit more abundance 
in the next few years, as the ensuing maximum and 
the return of its parent comet (Tempel, 1866 I) ore 
due in 1933. 

Determinations of Radial Velocities at the 
Cape. —Annals of the Cape Observatory , vol. 10, part 8 , 
contains radial velocity determinations not previously 
given in the Cape publications. The first section con¬ 
tains a new determination of the constant of aberra¬ 
tion and the solarparafiax from the radial velocities 
of stars. Using Hayford's value, 6378-388 km., for 
the earth's equatorial radius, and Miohelson's 1926 
value of the velocity of light, 299800 km./sec., then the 
solar parallax is given as 8*803* and the constant of 
aberration 20*475*. The probable errors are 0*004* 
and 0 * 010 * respectively, it is satisfactory to note 
how narrow the range of different determinations of 
the solar parallax has become; it soarcely exceeds one* 
hundredth of a seoond. 

The orbits of 13 spectroscopic binaries are deter¬ 
mined, and the raaial velocities of 434 stars. There 
are several different values found for the solar motion. 
When the K-term i* taken as aero, the apex 14 found 
to be R.A. 263*8°, N. Deol. 28*8°, velocity 20*6km./eea 
An erratum on p. 11 may be noted; the period of 
Sirius should be 50, not 40 yeah*. 
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Research Items. 


The Carrying of Voting by Mammals. —In dis¬ 
cussing the life hiatory of the woodland deer mouse 
(Peromyscus leucopus noveboracensis) E. Raymond 
Hall makes a side observation of interest (Jour. Mam¬ 
malogy t August). In a hunting cabin in Kansas he 
disturbed a female mouse with four young, which in 
her haste to seek shelter she scattered upon the floor. 
Within thirty seconds the mother reappeared and 
picked up with her teeth one of the young, and so on 
until she had carried all to safe places. In each case 
she deliberately turned the young belly up, grasped it 
on the under side with her incisors, and, adjusting it 
slightly with her fore feet, scampered away. Recalling 
that squirrels and some other rodents are known to 
carry their young belly up, rather than by the back of 
the neck, as oats and dogs do theirs, the author mig- 
goats that it may be a universal, or at least general, 
habit of rodents to carry their young belly up, and of 
carnivores to carry their young back lip. The point is 
a curious one, and the experience of readers of Nature 
might help to solve the question. 

The Fauna of Hot Springs.- Tn the course of an 
investigation extending over several years, Charles T. 
Braes has examined the faunas of hot springs in the 
Yellowstone National Park, and in 1927 visited 34 hot 
springs or groups of springs in New Mexico, Nevada, 
California, and Utah ( Proc. Amer. Acad. Arts and Sci 
vol. 63 ; 1928). His paper, containing careful records 
of the temperature, specific gravity, and pH of the 
waters, with a detailed list of the organisms found 
living in them, and references to other work of a 
similar kind, is a valuable contribution to knowledge. 
Of vertebrate animals he found only a cyprinoid fish 
(Notropis lutrmsis) at 39-5° C., and a frog (Hyla. 
regilla) at 35*8° C. Molluscs were occasionally found, 
but the vast majority of the population was composed 
of insects, of which aquatic coleoptera formed by far 
the most numerous section. The author discusses the 
nature of heat susceptibility, body temperature, the 
brackish water fauna in relation to that of thermal 
waters, and the temperature range of individual 
species. Unfortunately, none of the springs was suit- 
able for following the changes in the composition of 
the thermal fauna over a considerable range of tem- 
perature in water from a single source, but the inter¬ 
esting discoveries of Blanchard and Seurat at the 
springs of Meskhoutine in northern Africa are quoted 
to illustrate the temperature stages at which fresh 
creatures invade the fauna. 

Variation and its Association with Habit. —The 
American Fox-sparrow (Passer iliaca ), though a bird 
of restricted habitat, has apparently developed a sensi¬ 
tiveness to environmental influences, for although in 
any one locality variation is slight, geographical varia¬ 
tion is common, so that the species is split into sixteen 
races. A very thorough study of the variations which 
ocour in these races has been made by Jean M. Linsdale 
(Univ. California Pub. Zoo., vol. 30, p. 261 ; 1928). 
It is impossible to follow her into her analysis of the 
details of 466 specimens, but, in general, she found that 
significant geographic variation occurs in every part of 
the skeleton that was examined. Evidence was not 
forthcoming to show that the variations in every case 
were of any biological advantage. For example, races 
in which enlarged bills and skulls occurred were not 
found to use food different from their smaller-headed 
neighbours. One character, however, length of ster¬ 
num, appeared to have a real functional value. The 
subspecies iliaca has the longest sternum in the species, 
and this is the race which in general breeds farthest 
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north and migrates farthest south. Indeed, it may be 
said that the amount by which this race is set off from 
the others in respect of its sternum is roughly paralleled 
by the distance by which its migration route exceeds 
theirs. With this length of sternum goes, but %o lesser 
extent, similar elongation of the limb bones associ¬ 
ated with the sternum, In the other races similar 
behaviour of these characters can be correlated with 
the length of their respective migration routes. In 
short, every part of the skeleton used considerably in 
flight has been developed to a high degree as an accom¬ 
paniment to a lengthened line of migration flight. 

Cause of Honey Fermentation. —Spoilage of 
honey, due to fermentative changes, causes some loss 
to the bee-keeper and tradesman. Messrs. Fabian and 
Quinet investigating the subject (Technical Bull No. 
92 ; Agricultural Experiment Station, Michigan State 
College of Agriculture, East Lansing, Michigan, U.S. A.), 
find that bacteria, yeasts, and moulds are present in 
many samples of spoiled honey. A number of these 
organisms were isolated and re-inoculated into honey to 
test their effects. Only the yeasts were found capable 
of causing honey fermentation ; good honey fre¬ 
quently, perhaps always, contains yeasts, yet only 
some honey ferments. It is suggested in explanation 
of this anomaly that honey is capable of absorbing 
moisture—up to 30 per cent of its weight—and that 
when the moisture content rises to about 21 per cent 
and above the yeasts, the growth of which is inhibited 
in ordinary honey, are able to develop in the diluted 
honey. 

Forest Nursery Work in Great Britain. —In 
Bulletin No. lJ t recently issued by the Forestry Com¬ 
mission, Mr. H. M. Steven discusses, under “ Nursery 
Investigations,” work upon which ho and others have 
been engaged during the last few years in connexion 
with raising young stocks of trees for subsequent 
planting out to form woods. The investigations deal 
mainly with the chief coniferous species at present in 
use in Great Britain. The forest nursery has gradu¬ 
ally increased in importance in British forestry since 
the beginning of tne eighteenth century. But it 
is not pointed out that this factor is due mainly to 
the woods of the country having been privately owned; 
that continental practices were unknown; and, finally, 
that for the private owner wishing to grow coniferous 
plantations on comparatively short rotations, the 
nursery arid artificial formation of woods by planting 
may be the best method at present available. Mr. 
Steven writes: “The purpose of this Act-” - the 
allusion is to the Forestry Act of 1919—-“was to 
increase the forest area by the creation of new forests. 
This could only be done by planting or direct sowing. 
To date, the percentage afforested by direct sowing 
has been less than five, and it will be contrary to the 
present tendency in European practice if direct sowing 
becomes the principal method of establishment.” 
This allusion is to the afforestation work of the 
Forestry Commission. But the author is mistaken in 
his contention that “ the present tendency in European 
practice ” is against direct sowing. Some of the most 
important post-War mountain afforestation work with 
conifers is being undertaken by direct sowing over 
considerable areas in France. Even though netting 
against rabbits would not be necessary, as in Groat 
Britain, the expense of raising plants in nurseries 
and afterwards planting them opt is regarded as pro¬ 
hibitive, and is only resorted “to in special circum¬ 
stances, The Forestry Commission might consider 
the advisability of carrying out, over a series of years. 
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investigations into methods of raising coniferous woods 
by direct sowing. 

Yarn Strength and Yarn Extension.— Bulletin 
No. 12 from the Indian Central Cotton Committee 
Technological Laboratory contains a survey by the 
Director, A. J. Turner, of the very intricate problem 
of relating yam strength to the strength of the com¬ 
ponent fibres. The pioneer work of Bowman and 
Monie, which is freely quoted in the report*, led to the 
conclusion that only about 10 per cent of the fibre 
strength is utilised in the yarn. This value is appar¬ 
ently too low on account of insufficient detenuinations 
of fibre strength, and corresponding data obtained for 
Indian cottons by Tumor show that the percentage of 
fibre strength utilised in yarns of various kinds varied 
from 2G’5 to 46-5 per cent (lea test). Such gross in¬ 
efficiency in yarn structure gave rise to the impression 
that yarns must* break by slippage rather than rupture 
of the constituent fibres. Turner lias disagreed with 
this opinion in previous papers, and his views are 
adequately summarised in the present report, which 
includes photographs to demonstrate that while slip¬ 
page does undoubtedly occur in t-ho case of loosely 
twisted yams, hard - twisted yarns break by fibre 
rupture. This position hew been substantiated by the 
work of Miss Clegg, who, by employing Bright’s tech¬ 
nique, was able to determine the proportion of fibres 
broken when yams of various kinds were fractured. 
But if yam breakage occurs by fibre rupture as well 
as by slippage, it becomes even more important to 
explain the inefficiency in yam strength. This is dis¬ 
cussed in terms of ten factors, the most important of 
which are the transmission of tension by the com¬ 
ponent fibres ; the boundary effect, i.e. the progres¬ 
sive decrease in compressional forces from the axis to 
the surface of the yam ; the effects of group testing ; 
and imperfections of yam structure such as irregular 
thickness and twist. The value of the analysis is 
diminished by the recent appearance of Dr. Lawrence 
Balls’ more fundamental treatise, 11 Studies of Quality 
in Cotton.” 

Formation of Rainfall. —A recent paper by 
D. Brunt* and C. K. M. Douglas (Mem. Royal Met. 
Soc., vol. 3, No. 22) opens up a line of investigation 
which should help to explain the mode of formation 
of that large proportion of our rainfall which is not 
clue to simple elevation of moist air currents by the 
interposition in their path of hills or mountains. It 
puts into mathematical form a relationship, hitherto 
only vaguely realised, between rainfall and change 
of barometric pressure. The work of Shaw and Gold 
on the relation between barometric gradient and wind 
force established many years ago the important fact 
that above the first few hundred feet in the atmosphere 
the motion of the air is such that there is balance 
between the accelerations brought into play by the 
motion of the air and the pressure gradient on 
occasions when the distribution of pressure is steady, 
and that a close approximation to this balance exists 
in a very large proportion of actual situations. In 
the paper under discussion, the difficult task of dealing 
mathematically with the case of. a changing pressure 
distribution has been attempted, through a realisation 
of the fact that without a departure from ‘ balanced * 
motion convergence of air cannot take place, and 
consequently an upward current of air such as would 
give rise to Hteady rainfall cannot be maintained. 
An equation of motion is arrived at in which the 
effects of changing pressure gradient, curvature of the 
air’s path and its acceleration, appear separately, 
Reasons are found for supposing that in certain cases 
the effect of changing pressure gradient is greater 
than that of the other terms. The wind is then 
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made up of the geostrophic wind blowing along the 
isobars and a component blowing from rising towards 
failing pressure, this component being proportional 
to the gradient of barometric change. It is con¬ 
sidered that the general tendenoy for rain.to ocour 
in regions of maximum fall, and for fine weather to 
occur in regions of maximum rise of pressure, may be 
attributed to convergence and divergence respectively 
of the 1 unbalanced 1 component of the wind, that 
is to say, of the deviations from the * geostrophic * 
wind. Observational evidence in support of this view 
is given. 

New Geological Map of South Australia.— 
The Annual Report of the Director of Mines and 
Government Geologist of South Australia for 1927 
contains an account of the new geological map which 
has been issued by the Survey, together with a useful 
summary of the distribution and chief characters of 
the geological formations and references to the leading 
literature. The map has been printed in colours by 
photo-lithography, and is on the scale of 32 miles to 
an inch. Fossil iferous Cambrian rocks are now 
separated from the generalised Lower Palaeozoic, and 
the oldest tillites have been grouped with Upper 
re-Cambrian. The glacial deposits of Perrno-Car- 
oniferous age are now shown over a far wider area 
than was formerly possible. The age of the Leigh 
Creek coal measures is changed from Jurassic to 
Triassic as a consequence of recent pnl&obotonical 
work. The Cretaceous is divided into two divisions, 
a Lower marine series and an Upper freshwater 
series. More prominence is given to the mantle of 
Recent or Pleistocene material than formerly, mainly 
for economic reasons. Subterranean structure, how¬ 
ever, is indicated by columns of figures showing in 
various places the downward succession of formations. 
A greatly reduced copy of the map in black and white 
patterns accompanies the Report , which, together 
with the colour-printed map, is obtainable from the 
office of the Geological Survey, Adelaide. 

Origin of the Metal in Meteorites. —The 
peculiar and significant relations between the metallic 
and silicate portions of stony meteorites have been 
discussed by most investigators of these remarkable 
bodies. G. P. Merrill returns to the subject in a 
paper in which he reviews the divergent opinions of 
others, and gives the deductions which he has drawn 
from his own observations (Proc. U.S. Nat . Museum, 
vol. 73, Art. 21, 1928). By means of a series of cogent 
illustrations it is shewn that in the examples selected 
the metal was the last constituent to congeal a n d 
was probably wholly of secondary origin. Reduction 
of a ferriferous silicate by means of carbon or hydrogen 
is ruled out of consideration by the complete absence 
of residual products. Of all the other known con¬ 
stituents the ferrous chloride, lawrencite, seems best 
to meet the requirements of the case. In a hydrogen 
atmosphere it is reduced at temperatures not exceed¬ 
ing 400° 0. Stony meteorites are certainly volcanic 
products, and it is possible to conoeive the original 
chloride as one of the volcanic emanations. In 
terrestrial volcanoes the iron is oxidised almost at 
once, but in an atmosphere of reducing gases the iron 
would appear in metallic form. It is noteworthy that 
Borby long ago suggested that the metallic con¬ 
stituents of meteorites were introduced into the 
interstices of the silicates in a state of vapour. 

Atomic Magnetism. —In the September issue of 
the Science Reports of the University of Sendai , Prof, 
K. Honda gives an account of his theory of the origin 
of magnetism. He takes the atom to consist of a 
number of orbital electrons equal to the atomic 
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number of the element and a nucleus which contains 
additional electrons in number equal to the difference 
between the atomic weight and the atomic number, 
revolving with a high velocity. Just outside these 
electrons are a number of protons revolving in the 
opposite direction to the electrons. The outer 
electrons cannot be magnetised by an external field, 
but the processional motion produced gives rise to the 
diamagnetism of the atom. In ferromagnetic atoms 
the magnetic moment of the nuclear electrons and 
protons nearly cancel each other and the atom is 
easily turned by an external field. In paramagnetic 
atoms neutralisation is less complete and the external 
field has less effect. In diamagnetic atoms the 
magnetic moment is large and the field produces no 
effect on it, the diamagnetism being due to the outer 
electrons. The author shows that this theory explains 
many facts not covered by previous theories. 

‘ Residual Heat * of Metals. —Two years ago 
Prof. Q. Majorana announced that iron, steel, lead, 
and copper placed, after a previous heating, in a 
thermostat at the temperature of the air, would retain 
for weeks a temperature about 0 01° C. higher than 
that of the thermostat. In the issue of the Physi - 
kalische Zeitschrift for Sept. 15, Miss M. A. Sohirmann. 
of Vienna, gives an account of her measurements of 
this effect. Two similar specimens of the metal were 
used, one heated to redness before polishing, and the 
other unhfeated. They were placed in Dewar vacuum 
vessels immersed side by side in a water bath. The 
specimen previously heated showed a temperature 
0-1° C. higher than the other, but the difference 
gradually decreased, and after several weeks dis¬ 
appeared. She ascribes the effect to the absorption 
and adsorption of air by the specimen previously 
heated, the effect of the heating having been to drive 
off the gases whioh the material contains in its normal 
state. She supports this opinion by showing that 
during the process of re-absorption the electrical 
resistance of the specimen increases. She points out 
that her explanation involves the disappearance of 
the effect when the metals arc placed in vacuo. 

Wind Pressure on Wires. —Many researches have 
been made on the connexion between wind pressure 
and the velocity of the wind. The construction of the 
English grid of overhead electric wires has brought the 
question prominently to the front, and the B.E.R.A. 
(British Electrical Research Association) have had 
many researches made in connexion with this subject 
at the National Physical Laboratory. In a paper read 
to the Institution of Electrical Engineers on Nov. 8, 
W. B. Woodhouse gave an interesting account of the 
work and the definite results that have been obtained. 
.So far as smooth cylinders are concerned, it is now 
possible to predict with certainty the pressures 
corresponding to any wind velocities likely to be met 
with m practice. From theoretical considerations 
it was known that the ratio of the pressure on the 
cylinder to the product of the wind speed and the 
projected area should be a constant, provided that 
the product of the wind sjieed and the diameter of 
the wire remain the same. This has been directly 
verified by experiment. It has been found that if 
the diameter of the wire or the velocity of the wind 
vary, this ratio alters in a definite wav. If the 
pressure is in pounds per square foot and the velocity 
of the wind in miles per hour, then for large wires the 
ratio is 0*003. and this is the number generally taken 
hitherto by engineers. For smaller wires, however, 
this ratio may be so small as 0*00248, and for very 
minute wires it may be 0 00360. Experiment shows 
that this law does not apply to stranded cables, the 
law derived from dynamic similarity being no longer 
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applicable. Tests mode on wooden poles disclosed 
that the usual design could bo greatly improved by 
suitably modifying it. It has been found that the 
wind pressure on a strut of circular cross section can 
be considerably reduced by the addition of a similar 
strut in its wake. At certain speeds the pressure 
on a sphere can be reduced by roughening its surface. 
It has also been shown that the wind pressures on 
two struts of equal mechanical strength may be in 
the ratio of 6 to 1, depending on the shape of their 
sections. 

Mjcro-Identifioation of Isomers. —A recent 
number (vol. 3, No. 8) of the Bulletin of the Chemical 
Society of Japan contains a paper by M. Migita on the 
micro-identification of the three isomeric xylenes in 
their mixture. Xylene is present in most samples of 
petroleum and wood-spirit and it is an important con¬ 
stituent of solvent naphtha, but the identification of 
o-, m- and p-xylenes in small quantities is a matter of 
considerable difficulty. From this paper it appears 
that traces of m- and p -xylene can be identified by 
the colour reactions given by their trinitro-derivatives 
in alcohol or acetone solution on the addition of 
alkali, while o-xylene can be detected os the sodium 
sulphonat© by microscopic examination of the 
crystals. 

Reaction between Zinc and Carbon Monoxide. 
—The Journal of the American Chemical So(dety for 
October contains a note by R. W. Millar on the re¬ 
action between liquid and gaseous zinc and carbon 
monoxide. From thermodynamical considerations 
it appears that, except at very low partial pressures, 
zinc vapour and carbon monoxide should react to 
give zinc oxide and carbon at about 700°, which is 
the temperature of the condenser used in zinc smelting. 
Experiments wore carried out in order to ascertain 
whether the rate of direct reduction of carbon mon¬ 
oxide by zinc was appreciable, but the results in¬ 
dicated that, in the absence of a oatalyst, the reaction 
CO + Zn = ZnO + C is very slow at 6Q0°-700°. It was 
found, however, that zinc reduces carbon dioxide 
rapidly at this temperature. The production of zinc 
oxide in the condenser seems to be due, therefore, to 
the oxidation of the zinc by carbon dioxide or by 
water vapour, both of which are present in consider¬ 
able quantities during the smelting operations. Zinc 
may be safely distilled in carbon monoxide provided 
that the apparatus is free from iron. 

Accelerated Tests of Organic Protective Coat¬ 
ings. —The Bureau of Standards of the U.S.A, has 
recently issued Research Paper No. i, which consists 
of an account by P. H, Walker and E. F. Hickson of 
the accelerated testa applied by the Bureau to paints, 
varnishes, lacquers, etc. The most important causes 
of the decay of such protective coatings are light, 
moisture, and temperature changes. An enclosed 
carbon arc is used as the source of light for test pur¬ 
poses in preference to a mercury arc, since the latter 
emits a considerable amount of radiation not present 
in sunlight. Test panels are also exposed to a spray 
of warm water, to low temperatures, and to various 
gases such as ozonised air. The extent of disintegra¬ 
tion is determined by measuring the permeability to 
air and water vapour, and by testing the insulating 
properties of the film. The apparatus used for these 
purposes is also described. So far as can be judged 
by visual observation, the nature of the breakdown 
of a coating by artificial means is similar to that 
of a breakdown caused by weathering, but it is not 
easy to know the time of weathering equivalent to 
given standard tests owing to the variations of the 
weather. 
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The Kimberley Meeting of the South African Association 
for the Advancement of Science. 


*TTHE twenty-sixth annual meeting of the South 
A African Association for the Advancement of 
Science was held at Kimberley on June 29-July 4, 
1928, under the presidency of Sir J. Carruthers Beattie. 
The meeting was well attended, and eighty-six papers 
were read. Joint meetings of several sections were 
held. The South Africa medal and grant were pre¬ 
sented to Dr. H. H. Green at the conclusion of the 
presidential address. A popular, illustrated lecturo 
was given by Prof. P. Kirby on “ Primitive and Exotic 
Music.” There was a reception by the Mayor and 
city councillors in the City Hall, and visits to various 
places of scientific intcrost in Kimberley and the 
neigh bourliood. 

The president. Sir Carruthers Beattie, took as the 
subject of his address 44 Some Possible Extensions of the 
Activities of the Association.” He gave an account of 
the first magnetic survey of South Africa, and em¬ 
phasised the necessity of repeating a magnetic survey 
at not too long intervals. A re-survey has recently 
been begun in South Africa and its importance was 
indicated, particularly in regard to aviation and to the 
location of minerals and oil. The study of the prob¬ 
lems of African peoples was indicated as a field for 
further work. Much research had been done in 
practically every field, but more was needed. The 
effect of present and prospective African industrialism 
on European and other industries might be investi¬ 
gated. As a body the Association might undertake 
the oo-ordination and dissemination of the knowledge 
already available. The question of the extent to 
which the Bantu was capable of development affected 
not only South Africa, but also the world. The pre¬ 
sence and determination of the European to remain in 
certain jyarts of Africa created the native question 
from the European point of view and the European 
question from the native point of view. The possi¬ 
bility of persistence of the white in South Africa, as 
occurred in other continents, needed investigation. 
Whites and natives both so far flourished, but how 
these non-homogeneous elements were to continue 
needed research. The possibilities were racial amalga¬ 
mation resulting in a new race, or domination of one 
race by another, or development of the races on their 
own lines. The domination policy was considered 
as never succeeding permanently. * The Bantu were 
assimilating European ideals and culture rapidly. 
Guidance in the science of government would be 
necessary. The possibility of development of the 
Bantu to a degree comparable with our own, and the 
assumption that the white know best what was good 
for natives, needed consideration. The problems of 
population and food supply in parts of South Africa, 
of the second Oriental generation in Africa, and the 
effect of the native in European industry, also were 
indicated for research. 11 By research, discussion, and 
publication we can make a contribution of value 
towards the solution of Africa’s greatest problem.” 

The presidential address to Section A was given by 
Dr. J. S. van der Lingen, his subject being “ Garnets/* 
Garnets as associates of diamonds were noted. The 
classification as aluminous and non-aluminous garnets 
was shown as applying to ‘ ideal * garnets, those found 
being isomorphous mixtures. The spectroscopic ex- 
animation of garnets was described in detail. From 
numerous examinations it was concluded that yttri- 
ferous garnets are not rare in South Africa. The name 
proposed for this type of garnet, namely, a spessartine 
containing yttrium, is emildine, the limitation being 
that molecules of uvarovite must be absent and the 
molecule of pyrope either absent or a trace. In 

No. 3083, Vol. 122 ] 


another type of garnet from other localities the mole¬ 
cule of pyrope was conspicuous. Magnesium and 
chromium were the determining elements in garnets 
derived from kimberlite. Yet another type of garnet, 
designated erinadine, contained both pyrope and 
uvarovite; but unlike the pipe garnets, they also con¬ 
tained yttrium. The absorption spectra of garnets 
were discussed and the application of these methods of 
examination of garnets to the detection of the presence 
of kimberlite pipes was indicated. 

“ The Liquid Fuel Problem ” Was the subject of 
Prof. J. Smeath Thomas’s address to Section B. 
Adequate and continuous supply of liquid fuel wa s 
essential for national welfare. The general tendency 
to use oil instead of coal was shown by ship construc¬ 
tion and mechanised transport. The possible ex¬ 
haustion of the world’s oil deposits was discussed, and 
it was concluded that there was no immediate danger. 
In non-oil producing countries fears in this direction 
were really due to political and strategic considera¬ 
tions. The oil position in the United States is such 
that control of the world’s petrol reserves must pass 
from it, juBt as control of the coal market has passed 
from Great Britain, Petroleum substitutes and ad¬ 
mixtures were considered. Alcohol mixed with petrol 
and benzene provided an excellent motor spirit. The 
production of fuel alcohol from home-grown materials 
was of special importance in South Africa, where large 
quantities of waste vegetable products and rank 
grasses were available. Sawdust and wood waste, 
ethylene and acetylene also were considered. The 
production of liquid fuel from oil shale and other 
carbonaceous rooks by destructive distillation was 
considered, and the value of by-products such as 
ammonium sulphate, in addition to the oil, was con¬ 
siderable. Coal as the source of future supplies of 
liquid fuel was of the greatest importance, and South 
Africa had abundance of suitable coal. The various 
methods of producing liquid fuel from coal—by low 
temperature carbonisation, the Berlins process, con¬ 
version into water gas, and synthesis of alcohols and 
hydrocarbons from this by catalysts—were discussed. 
The establishment of a Fuel Research Institute was 
urged. 

In his presidential address to Section C, Mr, J. S. 
Henkel dealt with 44 The Relation of Vegetation to 
Water Supply in Southern Rhodesia.” In Rhodesia 
summer rainfall prevails. Grassland and woodland 
are the principal types of vegetation, the latter being 
either close types (high forest) or savannah. About 
00 per cent of the Colony is woodland. Most of the 
savannah trees are deciduous. Where human influence 
is not conspiouous, crowded trees of large dimensions 
and tall growth occur in high forest, small trees in 
savannah. Native shifting cultivation has caused 
much deforestation, but scrub is largely scanty re-' 
growth of savannah. The heaviest rainfalls are along 
the eastern boundary, and rainfall distribution and 
vegetation maps do not coincide. Five groups of 
grasslands are differentiated. Extensive level areas 
occur on the main plateau, which become waterlogged 
in summer. Grass is the climax type. When drainage 
occurs, trees take possession. The aeoond group 
occurs on ridges or narrow plateaux where excessive 
water supply in the growing season excludes trees. 
The third group has soil sufficient for grass but not for 
trees. The fourth is where neither excessive water 
supply nor shallow soil is present. The fifth group is 
along the eastern border mountains, the grassland 
being of an ancient type. Indigenous forest en¬ 
croaches on grassland if not disturbed by man. Close 
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type or high forest is confined to areas of abundant 
rainfall and high elevation. They are,not extensive 
and are mostly evergreen. Streambank forests of 
evergreens occur at all elevations where there is 
permanent water. Lists of the trees in the various 
sites were given. The western high veld showed 
Baikuea plurijuga and Copaifera coleospermia were 
dominants, but in parts invasion by Brachyaiegia and 
Berlinia was occurring. Ridges at heads of valleys 
with eastern and southern aspects had Uapaca as the 
dominant. It formed abundant humus, hence de¬ 
forestation by natives occurred. The mountain 
Acacia group was described and the Brachyategia- 
Berlinia savannah association. In the low veld, 
Copaifera mopane is the dominant tree. The type 
species of savannah forest change with elevation and 
therefore with water supply. The study of vegetation 
and its trend may indicate whether the climate is 
becoming wetter or drier, an important problem to 
South Africa. 

The president of Section D, Prof. P. J. du Toit, 
spoke of “ The Significance of Zoology in Veterinary 
Science ” in his address. The early history of 
veterinary science dated to 4000 years ago, but modem 
science began in the eighteenth century. Outstanding 
discoveries of the late nineteenth century were those 
of the trypanosome causing surra, and of the Babesia 
responsible for redwater in cattle. These illustrated 
how veterinarians seeking the cause of disease had to 
focus their attention on the microscopio and inverte¬ 
brate world. The study slowly emerged from em¬ 
piricism and gradually began to embrace biology as a 
whole. The Protozoa as disease excitants had led to 
intensive study of the group, accompanied at first by 
the creation of numerous species, now reolaasified 
under relatively few names, the rest being synonyms. 
The characters of these standard forms and their 
synonyms were given. The Piroplasms were similarly 
considered. Among the Metazoa, the veterinarian 
and zoologist have common ground in the study of the 
Cestoda of domestic stock and in the search for inter¬ 
mediate hosts of other parasitic worms. For the 
determination of such life histories a good knowledge 
of zoology is essential. A necessary part of the 
equipment of every veterinarian is a knowledge of 
the systematica, anatomy, and biology of insects, mites, 
and ticks. In no group was the common interest of 
veterinarian and zoologist more clear than in the 
vertebrates. Anatomy, physiology, and embryology 
all demanded the comparative method of study for the 
best results. Many species of mammals were carriers 
of organisms pathogenic to domestic animals. The 
diseases of birds are assuming greater importance 
early, as are those of fish. In veterinary education in 
outh Africa an attempt has been made to break away 
from the more stereotyped course of the older schools 
and to give to the students the broad scientific bases 
necessary. Special courses in protozoology, ento¬ 
mology, and helminthology have been instituted. It 
is hoped that adequate recognition of the value of 
zoology will enable the younger generation of veteri¬ 
narians to maintain a leading position for South Africa 
in veterinary science. 

44 The Study of Social Structure ” was the subject 
of the address by Prof; T. T. Barnard to Section E. 
South Africa was a great field for the study of cultural 
anthropology, and there was urgent need for sym- 

g ^thetfc knowledge of the social forms of the Southern 
antu. The study of man’s socialised behaviour over¬ 
lapped with other branches of anthropology. The 
mam divisions of anthropology are ethnography, 
ethnology, and social anthropology. The methodology 
of ethnography was discussed, and need for both field 
work and theoretical treatment by the same investi- 
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gator emphasised. Both ethnology and social anthro¬ 
pology take their subject matter from ethnographical 
records. The ethnology of the Southern Bantu was 
the historical analysis of their distribution, develop¬ 
ment, history, evidence for possible external influences, 
and transmission of cultural traits from group to 
group, of which illustrations were given. In social 
anthropology there was the search for general principles 
underlying the varieties of cultural form. Historical 
reconstruction of the prehistoric past is the legitimate 
aim of ethnology, but tho principles of cultural 
development could only be demonstrated by inductive 
study of social change. The method of studying 
cultural variation and development must be inductive. 
Social anthropology is mainly concerned with the 
standards of social behaviour, and their analysis is one 
that will explain the forms as expressions of the needs 
of the society in which they occur. The study of 
social groupings is fundamental for the discussion of 
adjuncts of group differentiation. The three main 
problems are the actual distinctions existing between 
individual members of society, the operation of some 
criterion of similarity for the formation of social groups 
and the expression of group membership in the be¬ 
haviour of its constituent members by the observance 
of group obligations. Ah examples, problems of 
kindred differentiation were considered and, in 
particular, the four methods of incest extension among 
the Bantu-speaking peoples of Southern Africa. 

The presidential address to Section F was delivered 
by Dr. M. Boehmke, who dealt with “ Some Social 
Implications of the Poor White Problem/ 4 It was 
pointed out that in South Africa there was a group of 
persons known as ‘ poor whites/ who were becoming an 
ever-increasing burden to the population. The poor 
white problem was considered to be due to remediable 
economic and social causes, such as the mental attitude 
towards manual labour, the presence of a coloured race 
at a lower level of civilisation, inheritance laws, 
exploitation by landowners, geographical and social 
isolation, laziness, misfortunes such as droughts, and, 
above all, ignorance. The solving of tho problem of 
the poor white was essential. Early marriage and 
intermarriage had produced much feeble-mindedness. 
The non-intelligent ballot must be oonsidered. The 
social whole must assume responsibility. The mental 
survey was of much use, but the social survey, organised 
along proper linos, was considered to be the best mode 
of attack. Such a survey must be local, definite, and 
ublic. Every house, family, and organisation must 
o included. Co-ordination and intensification of all 
uplifting efforts would eliminate the poor white 
problem in a generation, it is believed. The positive 
force for good would be appreciable when the poor 
white was brought to a normal position in life and he 
should become an asset to the country. 

A few remarks may be made on the subjects dis- 
ousaed in the various sections : 

In Section A, mathematical and engineering prob¬ 
lems were to the fore, the maximum and minimum 
values of a function determined by the method of 
undetermined multipliers, the elastio impact of a 
sphere on a plane fixed surface and graphical solutions 
ot electrioal engineering problems being discussed. 

In Section B an apparatus for observing changes in 
electrical conductivity in immersed paint films was 
described, a useful account of the medicinal springs 
of South Africa was given, the geological problems 
connected with the occurrence of kimberlite, and with 
the formation of red soil and of black vlei soil from 
dolerite in Rhodesia were discussed. 

In Section C several papers of veterinary interest 
were taken at a joint meeting with Section D. These 
dealt with the poisonous plants, Bowiea volubilie and 
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Cucumis myriooarpua> rapid agglutination teats in calf 
paratyphoid, and Salmonella infections in canaries. 
Myooiogical papers were given on various new South 
African fungi. South African Salicomia and some 
natural hybrids were described, valuable practical 
notes on the reclamation of drift sands were given, 
very interesting accounts of plant indicators and of 
the forest types in the Knysna region were presented, 
and pharmocologists found much interest in an account 
of South African medicinal and poisonous plants. 

A wide range of subjects was discussed in Section D, 
Many topics of interest to veterinarians and patho¬ 
logists, as well as to zoologists, were considered, among 
these being the experimental induction of infection 
with Trypanosoma vivax in sheep and goats, gross 
invasion of the liver of lambs by cysticeroi, fat necrosis, 
fatty infiltration of the liver, and bent-leg in sheep. 
East Coast fever and immunity therein was also 
considered, and some interesting facts regarding 
longevity of the brown tick without feeding were 
given, the latter having some significance in explaining 
sporadic outbreaks of disease. The adhesion reaction 
in trypanosomiasis and new methods in diphtheria 
prevention were also considered, and the culture of 
Crithidia melophagia from the blood of South African 
sheep described. The Protozoa found in South African 
soils, wherein a series of comparisons of the protozoal 
fauna of soils from the Knysna Forests was mane, and an 
account of some new plant-inhabiting Herpetomonads 
were of much interest. A case of human infestation by 
Armillifer armillaius^ showing southernward extension 
of the range of the Purooephalid parasite, was described. 
A series of papers dealt with crimps and quality esti¬ 
mations of grease wool, the standardisation of quality 
numbers and fibre variation in the merino. Some 
valuable observations on the formation of non- 
nuoleated blastospheres in the eggs of a spider were 


detailed. Hie natural history of the * Loerie * 
(Turaoua) in the Knysna Forests and its rOle in seed 
dispersal were described. Some physiological papers 
dealt with the chromatic function in Xenopua, exoite- 
ment pallor in chameleons, the relation of electrolytes 
to cardiac rhythm in Octopus and Palimtrua , the 
hydrogen-ion concentration of the waters around the 
Cape Peninsula. A study of the zoogeographies! 
relationships of certain insect groups was of much 
interest. 

In Section E, stone implements and their significance 
,were to the fore, the stone culture of Victoria West, 
implements from Howieson’s Poort and stone bracelets 
being described. The Middle Stone Age in South 
Africa was defined and an aocount given of the imple¬ 
ments in Sir Langham Dale's collection. Strand - 
looper excavations at Knysna were also described. 
The political organisation of the Beohwana, the 
religion of the Bapedi, and the magic medicine of the 
Hottentots also evoked interest. 

In Section F, philosophy and economics were the 
chief topics. The philosophers discussed some aspects 
of the approach of philosophy and science, the social 
significance of art, the psychology of advertising, the 
nature of perception, and there was a joint meeting 
with Section D for a paper on industrial psychology. 
Other papers dealt with the Stanford revision vocab¬ 
ulary teat, the first results of the Porteus maze test to 
native school children. Much interest was aroused by 
notes on some native budgets collected in Durban. 

The next annual meeting of the Association, under 
the presidency of the Hon, J. H. Hofmeyr, will be 
held in July 1929, when the South African Associa¬ 
tion for the Advancement of Science will merge 
with the British Association, members of which will 
meet in South Africa as guests of the South African 
Association. H. B. F. 


The Evolution of Human Races. 


rilHE Huxley Memorial Lecture of the Royal 
1 Anthropological Institute was delivered by 
Sir Arthur Keith in the locture hall of the Royal 
Sooiety on Tuesday, Nov. 27, at 8.30 p.m., when 
Prof. J. L. Myrea, president of the Institute, took the 
chair. Sir Arthur Keith took for his subject “ The 
Evolution of Human Raoes.” He traced Huxley's 
career as an anthropologist, and said that in his 
opinion, his final conclusion that the chief types or 
races of existing mankind can bo reduced to four, is 
Still the most acceptable working hypothesis. Huxley’s 
four chief types are represented by the fair people of 
Europe (his Xanthoohroi), the negro of Africa, the 
Mongol of Asia, and the aborigine of Australia, The 
loss differentiated types or races Huxley regarded 
as intermediate in characterisation to his main types, 
and was disposed to look upon them as having arisen 
by various degrees of miscegenation of the main types. 
That peoples have arisen by the mixing of diverse 
races cannot be denied, but the chief problem which 
has to be solved is the origin of the chief types, which 
cannot be explained by any theory of hybridisation. 
The only valid explanation is Darwin’s, which re¬ 
quires restatement m the light of modem knowledge. 
The theory of the evolution of races as thus restated 
includes the co-operation of a triple mechanism : (1) 
physiological processes which regulate the growth 
of the human body and determine its racial charac¬ 
terisation ; (2) an isolating or segregating mechanism, 
which tends to preserve a local people in its purity, 
and thus permits physiological processes to work 
undisturbed through many generations ; this isolating 
mechanism is found to be mainly physiological, but 
physical barriers also isolate; (3) a selective mechanism 
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represented by changing environment and also by 
inter-racial competition. If these evolutionary means 
are sufficient to produce the four chief racial types, 
they could also have given rise to all secondary and 
intermediate races. The conclusion was reached 
that hybridity has played only a subsidiary r61e in 
the evolution of differentiated races. 

If evolution is true, we ought to find human races 
in every stage of differentiation. This is what 
anthropologic fill investigation is now revealing. There 
are not only Huxley’s main or completely differenti¬ 
ated racial types, but there are also nationalities and 
peoples which represent every stage in the process of 
differentiation from a zero-point upwards. To races 
in which every individual is differentiated and can 
be recognised at sight by physical appearances, Sir 
Arthur applies the term pondiacritio, If 80 per cent 
and upwards of the individuals are recognisable, he 
proposes the name macrodiacritio ; if more than 30 
but less than 80 per cent, he suggests the name 
mesodiacritio ; if less than 30 per oent, he names them 
microdiacritic raoes. 

In conclusion, Sir Arthur applied this more plastic 
conception of race to the national and racial problems 
of Europe, in particular to those of the British 
Isles. Huxley rightly regarded the English, Welsh, 
Scottish, and Irish nationalities as mixtures of 
the same two racial stocks—the Nordic and Medi¬ 
terranean of Europe—and they, from a zoologist's 
point of view, he held have no claim to racial status. 
In a lecture given in 1870 he stated : “ If what I 
have to say in a matter of science weighs with any 
man who has political power, 1 ask him to believe 
that the arguments about the difference between 
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Anglo-Saxon and Celts are a mere sham and delu¬ 
sion.” 

A truer conception of the manner in which human 
races are evolved must lead to a reversal of Huxley’s 
verdict. A nation must be regarded as an incipient 
race; it was only when this biological conception is 
applied that national behaviour can bo explained. 
The men who settled in Britain at various periods of 
time, although representing different branches of 
European humanity, had in their bodies and brains 
the same ancient machinery of evolution. When 
diverse racial elements are assembled on new territory 
—provided the diversity be not too great--the raoe- 
butiding machinery at once comes into operation. 
The new assemblage starts from zero-point and works 
unconsciously towards complete racial differentiation. 
The conditions of modem civilisation make the 
smooth working of the ancient machinery of racial 
evolution an impossibility. 

At the close of the lecture Prof. J. L. Myres pre¬ 
sented the Huxley Memorial Medal for 1928 to Sir 
Arthur Keith. 


University and Educational Intelligence. 

Cambridge.— Mr. J. F. Cameron, bursar and 
formerly senior tutor and lecturer in mathematics at 
Gonville and Caius College, has been elected Master of 
the College in succession to Sir Hugh Anderson, who 
died in Nov. 2. 

London. -Mr. R. G. H. Clements has been ap¬ 
pointed as from Dec. 1 to the May bury chair of 
highway engineering tenable at the Imperial College- 
City and Guilds College. Mr. Clements studied at 
Heriot-Watt Engineering College, Edinburgh, where 
he obtained the diploma in civil engineering in 1904, 
and at University College, Southampton. He has 
worked as an cmgineer on public bodies and has held 
various appointments in the Roads Department of 
the Ministry of Transport. 

The title of emeritus professor in the University 
has been conferred on : Prof, J. Norman Collie, on 
his retirement from the University chair of organic 
chemistry tenable at University College ; Prof. L. W. 
Lyde, on his retirement from the University chair of 
economic geography tenable at University College ; 
Prof. A. W. Porter, on his retirement from the 
University chair of physics tenable at University 
College. The title of emeritus professor of philosophy 
at University College has been conferred on Prof. 
G. Dawes Hicks, on his retirement from the chair of 
philosophy at that College. 


Sir Duoald Clerk will distribute the awards and 
oive an address at the annual prize distribution of the 
Northampton Polytechnic Institute, London, E.C.l, 
on Friday, Dec. 7, at 7.30 p.m. 

The tenth series of “ Methods and Problems of 
Medical Education ” has been issued by the Rocke¬ 
feller Foundation, N.Y. In 33 articles, schools of 
medicine and institutes and departments of medioal 
studies in all parte of the world are described, and 
their courses of instruction outlined. As in previous 
studies, the text is lavishly illustrated with plans and 
reproductions of photographs of the buildings and 
laboratories. An artiole entitled How to Use a 
Medioal Library ” gives valuable advice as to the 
sources the investigator should consult to obtain the 
literature of his subject. The articles are not copy¬ 
right and may be utilised in any way. 

The Martell Scholarship (£130 per aim.), the 
Fairfield Scholarship (£160 ann.), per and the Denny 
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Scholarship (£75 per ann.), all in naval architecture, 
and the Parsons Scholarship (£150 per ami.) in 
marine engineering, will be offered for competition 
in 1929 by the Institution of Naval Architects. The 
Denny Scholarship is open to boys less than nineteen 
years of age (British subjects) who have not yet begun 
their apprenticeship ; the other scholarship am open 
to British apprentices or students between tha ages 
of eighteen and twenty-three who have not yot 
entered upon a university course. Particulars can 
be obtained from the Secretary, Institution of Naval 
Architects, 2 Adam Street, Adelphi Terrace, London, 
W.C.2. 

The New Education Fellowship, an international 
organisation of educationists, teachers, and parents 
in ail parts of the world, is holding its fifth Inter¬ 
national Conference at Elsinore, near Copenhagen, on 
Aug. 8-21, 1929, on the subject of “The New Psycho¬ 
logy and the Curriculum.” At the Fellowship’s last 
Conference, held at Locarno, more than 1200 members 
were present from 42 different countries. Examina¬ 
tions will form the subject of concentrated study 
at the Conference, and three public meetings will be 
held, at which representatives from various countries 
will bring forward the results of their investigations in 
this field. A special study will be made of the Danish 
Folk School. Further details of the Conference can 
be ,obtained from the headquarters of the New Edu¬ 
cation Fellowship, 1J Tavistobk Square, London, 
W.C.l. 

The Science Masters’ Association will hold its annual 
meeting at Cambridge on Jan. 2-5; the president. 
Prof. A. C. Seward, is to deliver his address on the 
evening of Jan. 2. The programme includes lectures 
by Prof. A. S. Eddington on the interior of a star, by 
Prof. T. M. Lowry on the arrest and promotion of 
chemical change, by Mr. J. T. Saunders on raising 
animals in cultures and their use, by Prof. E. V. 
Appleton on large scale optical experiments, by Sir 
William Pope on colour photography, and by Prof. 
J. Barcroft on hemoglobin. There will be facilities 
for visiting the University laboratories, the Cambridge 
University Press, and also a sugar beet factory at Ely, 
and a trade exhibition of books and apparatus will 
be o{>en throughout the meeting. Particulars as to ac¬ 
commodation, etc., oan be obtained from the honorary 
secretary, Mr. 1. M. Bankes-Williams, Lincoln House, 
London Road, Harrow. 

The annual conference of the Geographical Associ¬ 
ation will be held on Jan. 3~7, at the London School 
of Economics, Houghton Street, W.C.2, under the 
presidency of Sir Henry Lyons, who will deliver his 
presidential address, entitled “ The Geographer and 
his Material,” on Jan. 4. The programme includes 
lectures of Prof. J. S6lch of Heidelberg, on geomorpho* 
logical problems of the Eastern Alps, by Dr, P. W. 
Bryan, of University College, Leicester, on natural 
environment related to human activity in the com 
belt of North America, by Prof. C. B. Fawcett on the 
balance of urban and rural populations, and by Dr. 
Vaughan Cornish on linguistic frontiers in Central 
Europe. There will also be discussions on sketch 
maps for senior and central schools and on educational 
reorganisation and the teaching of geography, to be 
opened respectively by Miss E. G. R. Taylor and Mr. 
E. J. Orford, both of Birkbeck College, London. A* 
reception will be given by Dr. Henry S. Wellcome at 
the Wellcome Historical Medical Museum, Wigmore 
Street, W.l, on Jan. 5. A publisher’s exhibition of 
books and maps will be open during the meeting. 
Programmes of the meeting can be obtained from the 
Association, 11 Marine Terrace, Aberystwyth. 




864 


NATURE 


[December 1,1928 


Calendar of Customs and Festivals. 

December 6. 

St. Nicholas. —Bom at Patara, a city of Lycia, 
and, though a layman, for his piety made bishop 
of Myra. He died in a.d. 343. The cult of St. 
Nicholas is specially connected with children and 
young people, hence many observances connected 
with his festival were transferred, some to Holy 
Innocents (Dec. 28) and some to Christmas. VariouB 
legends were current to account for this connexion. 
It is related that the innate piety of St. Nicholas was 
such that from the time of his birth he abstained from 
his mother’s breast more than once on Wednesdays 
anil Fridays. 

More familiar is the story of the two youths who 
came to visit St. Nicholas at Myra while on their way 
to be educated at Athens, and were murdered by an 
innkeeper. The dismembered bodies were salted and 
placed in a pickling tub with some pork. On the 
saint, who had been informed of this event in a vision, 
upbraiding the innkeeper with his infamy, he repented, 
and the youths, miraculously made whole and brought 
to life at the intercession of the saint, stepped from 
the tub and prostrated themselves before him. 
Other versions make the scholars three in number. 
Hence originated the emblem of St. Nicholas—the 
naked children and the tub—and hence all school¬ 
boys come to regard him as their patron. When a 
boy was hard pressod in a game and wished to cease 
play for a short period for any reason, the cry of 
‘ Nic'laR ’ secured him a brief respite, a survival of a 
medieval form of appeal to an overlord which still 
obtains in the Channel Islands, where the right of 
the Clamour or Cri de Haro is traditionally said to 
have been conferred upon the inhabitants by Rollo 
or Rou, Duke of Normandy. Under this privilege, 
anyone who considers himself wrongfully treated can 
sooure immediate cessation of the act, pending in¬ 
vestigation, by kneeling in the presence of two 
witnesses and crying 4 Haro ! (Ha Rou) Haro ! A 
mon aide, Mon Prince, on me fait mal.’ 

A further manifestation of St. Nicholas’s interest 
in children was the custom of making gifts to them 
on the morning of the saint’s festival. These were 
said to come from St. Nicholas. This custom has 
now boon transferred to Christmas. It has its legend¬ 
ary explanation in a story that St. Nicholas oast 
purses of money by night through the bedchamber 
window of a poor citizen to servo as portions for his 
three daughters and save them from prostitution, 
Hence also his patronage of virgins. 

The saint’s patronage of scholars was extended to 
all clerks, anil thus he became the patron saint of 
parish clerks. Thieves also, as coming under his 
protection, were known as 1 St. Nicholas’s Clerks.’ 

In his connexion with the sea, and his protection 
of sailors, St. Nicholas has assumed the function 
Poseidon or Neptune. A chapel in Minorca dedicated 
to St. Nicholas was hung with votive pictures by 
sailors who had suffered shipwreck, in gratitude for 
their escape. The custom was general throughout 
the Roman Catholic world and recalls the votiva 
tabeUa to which Horace refors (Ode* i. 5). Churches 
dedicated to St. Nicholas generally stood within sight 
of the sea. The corposant or St. Elmo’s light which 
# appears on the sails and masts of ships m stormy 
weather is in the Eastern Mediterranean also con¬ 
sidered a mark of St. Nicholas’s protection. 

Tmc Boy Bishop. —The observation of Dec. 0 as 
a festival in honour of St. Nicholas among schoolboys 
was signalised by the election of one of their number 
os a * bishop.’ This seems to have been especially a 
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custom of the grammar schools. Sports took place 
in which, so early as Edward I., it was necessary to 
prohibit the inclusion of tournaments. According to 
a record of Wye School, it was customary for an 
offering of penoe and a cook to be made to the master 
on St. Nicholas’s day. The custom of electing a boy 
bishop was sometimes connected with the memory of 
Gregory the Great, also a patron of scholars. In 
addition to the sports, processions headed by the boy 
bishop took place. In Franconia, where the deacons 
os well as the bishops were elected from among the 
boys, subsidies were demanded, not begged, in the 
name of the bishop in a house-to-house visitation. 
Processions of a similar kind took place in England, 
the boys receiving presents for their singing, and the 
blessing of the bishop. The processions through the 
streets were forbidden in London by proclamation 
in 1541. 

These observances among schoolboys were a 
survival of what had originally been a purely ecclesi¬ 
astical practice. It was the custom for the cathedral 
choir boys to elect one of themselves as bishop to 
hold office until Holy Innocents’ Day. The Boy 
Bishop, dressed in full pontifical robes with mitre 
and pastoral staff, often at very great expense, as is 
shown by the accounts, conducted a service in the 
Cathedral, and preached a sermon, which had been 
written for him. The choir boys occupied the stalls 
of the Church dignitaries, who fulfilled menial offices 
and occupied the lowest seats. During his tenure of 
office the Boy Bishop was supposed to bestow any 
preferments which became available—sometimes on 
the Continent his privileges included the appointment 
of civil officers and police—and if he should die within 
the period, he was buried with the full honours of a 
bishop. That the ceremony sometimes degenerated 
into buffoonery is suggested by records which show 
that a fool in the usual costume with inflated bladder 
was included in his train. In the proclamation of 
Henry VIII. forbidding the procession in London, 
reference is made to tho personation of women, and 
in some nunneries little girls seem to have performed 
tho offices. 

Evidences of the election of the Boy Bishop in 
medieval times on the Continent and in England 
are numerous. Salisbury provides the most detail 
in the 44 Processional© ad usum . . . Eccles. Samrn,” 
1560, in which an elaborate service set to music gives 
the whole ritual to be observed by the Boy Bishop 
on the eve of Holy Innocents. This was at one time 
thought to be the only instance in England, but the 
custom has been traced in a number of the cathedral 
cities, collegiate churches, and larger towns. It is 
not improbable that it was even more widely spread, 
and may, as has been stated by some writers, have 
once been celebrated in every parish. If this was 
really the case, it was probably in origin a popular 
festival taken over by the church. This would 
account for the wearing of vizards alluded to by some 
writers, and for the inclusion of women and girls in 
an institution essentially masculine. Apparently so 
early as the Synod of Constantinople m 807 there 
existed a practice at the courts of princes of decking 
out a layman as a bishop, and an attempt was then made 
to suppress the custom. Probably, like the Scottish 
‘Abbot of Unreason,’ this bishop was a Lord of 
Misrule such as was elected at oertain seasons, but 
especially at Christmas—a form of the more popular 
masquerade or carnival, when all authority was 
abrogated, as in the Roman saturnalia, and ultimately 
to be traced to the periodical observances found among 
primitive peoples when all taboos and regulations, 
particularly those affecting sexual relations, are 
deliberately ignored, 
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Societies and Academies. 

London. 

Royal Society! Nov, 1£>. J —F, A. Jenkins and H, de 
Latzlo; Structure of the violet bands of silicon 
nitride. The analysis shows a marked isotope effect 
for Si*«N, Si"N, and Si*°N.— R. A. FUher : The 
general sampling distribution of the multiple correla¬ 
tion coefficient .—F, W. Carter : On the stability of 
running locomotivee. The inherent riding qualities 
of locomotives are discussed from the point of view 
of their natural tendencies, whether to seek the centre 
of the track or to deviate therefrom. The locomotive 
of one truck or axle group is generally unstable. In 
the locomotive of two trucks, these have regions of 
stability, limited by running Bpeed and by the forces 
between main and auxiliary truoks.—A. C. Menxies : 
Ground terms in the spectrum of nickel II and pro¬ 
posed standard wave-longth in the Schumann region. 
The method already described of obtaining spectro¬ 
grams with exposures of the order of 1/100 second in 
the Schumann region (by fusing wires) is particularly 
well suited to the investigation of ground-terms, and 
has been applied to elucidate those of nickel II.— 
J* M. Whittaker : On the principle of least action in 
wave-mechanics. The connexion between Dirac’s 
wave equations and the equations suggested by the 
author m a recent paper ore discussed.—H. Dingle : 
The spectrum of doubly ionised fluorine (F III). 
Comparison of the spectrum with that of singly 
ionised oxygen shows close correspondence, with a 
few exceptions. —J. A. V. Butler : The equilibrium of 
heterogeneous systems, including eloctrolytes (Part 3). 
An equation is deduced for the variation of the 
adsorption of a substance dissolved in a more polar 
medium with the electric field at the interface.— 
G, R. Goldsbrough : The tides in oceans on a rotating 
globe (Part 2). The method of Part I of this paper is 
applied to two types of flat rotating sea ; a semi¬ 
circular basin, deepest in centre and shelving towards 
circumferential edge, and a flat semicircular basin of 
uniform depth.—T. Bradshaw and G. H. Livens : 
The formula for the optical rotatory dispersion of 

a u&rtz.—H. T. Flint: The new metric of Einstein and 
tie wave equation.—A. Robertson ; The strength of 
tubular struts.—G. S. Ad Air ; A theory of partial 
osmotic pressures and membrane equilibria, with 
special reference to the application of Dalton’s law 
to hfemoglobin solutions in the presence of salts, The 
osmotic pressures of haemoglobin solutions in equi¬ 
librium with solutions of diffusible salts have been 
measured and correlated with determinations of the 
membrane potentials, and the distribution of diffusible 
ions. Within oertain ranges of hydrion, salt and 
protein concentrations, a modified form of Dalton’s 
taw of partial pressures is applicable for analysing the 
observed osmotic pressures in terms of the diffusible 
ion pressure difference, and the partial osmotic press¬ 
ure of the protein ions. The value 67,000 obtained 
for the molecular weight hfemoglobin in physio¬ 
logical salt solutions agrees with that previously 
determined for haemoglobin in distilled water,— 
A. T.' Waterman: The effect of electric fields 
on the emission of electrons from conductors. An 
examination of the Schottky effect from the point of 
view of- the Sommerfeld electron theory of metals. 
Accurate experimental data on the Sohottky effect 
should therefore distinguish between the Sommerfeld 
theory and the classical.—W. Mandril; (1) The 
change in elastic properties on replacing the potassium 
atom of Rochelle salt by the ammonium group, 
The two substances are isomorphous. Their densities 
1 Cantia&ftd from p, $29. 
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differ considerably, whilst smaller changes take place 
in the optical rotation, the refractive indices, and the 
size of the space-lattices and of the interfacial angles. 
The ammonium salt is less elastic than the potassium 
salt, the deformation magnitudes being fairly uni¬ 
formly increased in all directions. Comparison of the 
elastic curves shows that the inter-atomic forces in 
both are very similar and that the potassium atom is 
a sort of ‘ key ’ atom in the molecule. (2) The deter¬ 
mination of the piezo-electric moduli of ammonium 
seignette salt.— A, M. Tyndall, L. H. Starr, and C. F. 
Powell ; The mobility of ions in air. Part 4. In¬ 
vestigations by two new methods. At long ages, the 
positive ions have mobilities distributed over a small 
range with a mean value of about 1*26, which is 
independent of the humidity of the air. There is no 
evidence of initial positive ions in very dry air or in 
pure nitrogen. If any are formed, they nearly all 
transform in less than 1/100 sec. The mobility of 
both the negative and positive ions in air containing 
alcohol vapour is independent of the age of the ions 
from 1/25 to 2/3 sec.—A. M. Tyndall, G. C. Grindley, 
and P. A. Sheppard : The mobility of ions in air. 
Part 5. The transformation of the positive ions of 
short ages. An air blast method was used. A small 
quantity of ozone produces a marked increase in the 
rate of transformation ; this effect may explain the 
different results obtained by various observers using 
different methods. The rate of transformation is 
greatly retarded if, before entering the air blast, the 
ions are formed in an atmosphere containing the 
vapour of certain alcohols of the aliphatic senes.— 
L. J. Freeman : The spectrum of doubly ionised 
nitrogen (N III). -W. R. Dean: Fluid motion in a 
curved channel. The motion of fluid forced under 
pressure round the space between concentric circular 
cylinders may become unstable for a symmetrical 
disturbance. In certain cases the disturbance may 
be that which actually ensues when steady motion 
breaks down. It cannot persist in a straight channel. 
This effect of curvature may explain why there is not 
in a curved pipe a sudden increase in loss of head in 
the neighbourhood of the critical velocity.— H. E. 
Watson and A. S. Menon : The electrical conductivity 
of thin oil films. Part 1,—W. Kapucinski and J. G. 
Eymers ; Intensity measurements in the secondary 
spectrum of hydrogen.—E. Rudberg: Some remarks 
concerning the production and absorption of soft 
X-rays and secondary electrons. The number of 
photoelectrons produced for one quantum of radia¬ 
tion absorbed is of the order unity. This result, with 
efficiency measurements on soft X-ray production 
using the photoelectric method, shows that the yield 
of such radiation when metals are bombarded with 
electrons of a few hundred volts’ energy is extremely 
small, A very much larger portion of the energy of 
the bombarding electrons reappears in smaller units 
as energy of secondary electrons, a groat part of which 
are probably initially free conduction electrons of the 
substanoe.—B. Swirles : The internal conversion of 
gamma-rays. Part 2.— R. S. Bartlett: The increase 
in thermionic currents from tungsten in strong eleotric 
fields. Experimental results for the increase of therm¬ 
ionic currents with applied electric field at constant 
temperature show only general agreement with theory. 
Surface impurities in the cathode exert a marked 
effect,— L. H. Thomas : On the rate at which particles 
take up random velocities from encounters according 
to the inverse square law. 

Physical Society, Oct, 26.—Allan Ferguson and 
Jas. P. Andrews ; An experimental study of the anti- 
clastic bending of rectangular bars of different cross- 
sections. A method is described for the survey of the 
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surface of a beam bent by couples, with special refer¬ 
ence to the study of the curvatures in and perpen¬ 
dicular to the plane of bending.— B. S. Smith and F. D. 
Smith : An instrument for the production of known 
small high-frequency alternating electromotive forces. 
A portable instrument for the production of known 
electromotive forces, variable in frequency from 10 to 
50 kilocycles and in magnitude from 0*0070 to 15,000 
microvolts, is described. It is intended for the cali¬ 
bration of amplifiers and the measurement of the 
strength of wireless signals of long wave-length. 

Miner&logical Society, Nov. C.—F, A. Bannister : 
The so-called ‘ thermokali to,’ and the existence of 
sodium bicarbonate as a mineral. The composition of 
a large collection of saline incrustations collected by 
Dr. Johnston-Lavis about 1889, has been investigated. 
He labelled them ‘ thermokalite/ but they are found 
to be a mixture of trona, tbermonatrite, thenardite, 
and free sodium bicarbonate ; no potassium salts are 
present. The name nalicolite is propoaod for naturally 
occurring sodium bicarbonate. Those incrustations 
wore found lining the walls of a cuniculus near the 
Stufo di Nerone, Baia, Naples, Italy ; their inode of 
occurrence is discussed from a physical-chemical j>oint 
of view. ~W. A. Wooster : Tho piczo-electric effect of 
diamond. The effect has beau investigated by a 
dolicate method using magnetic attraction to apply 
pressure to the diamond. The result shows that the 
effect, if it exists, is less than of the effect 
observed in quartz cut perpendicular to tho electric 
axis. 

Cambridge. 

Philosophical Society, Oct. 29.- P. A. M. Dirac : 
Tho basis of statistical quantum mechanics. Neu¬ 
mann’s method of describing a Gibbs’ ensemble of 
systems in quantum mechanics by a matrix is very 
olosely analogous to the classical description. Tho 
matrix may be regarded as a function of the co-ordi¬ 
nates and momenta and is then tho analogue of the 
classical density of distribution of representative 
points in phase space. An equation of motion for the 
quantum density is obtained, of the same form as the 
classical one, and a justification is provided for the 
usual assumptions of a priori probability in quantum 
theory. -L, H. Gray : The absorption of penetrating 
radiation. When an electroscope is shielded from all 
local radiations, and its natural activity has been 
allowed for, there remains a small residual ionisation 
which increases with altitude. One hypothesis attri¬ 
butes this ionisation to ultra-gamma radiation. 
Assuming a homogeneous isotropic radiation at the 
top of the earth's atmosphere, an approximate calcu¬ 
lation is made of the ionisation to be oxpected at- 
different heights and the relative contributions to the 
ionisation of the radiation of longer wave-length pro¬ 
duced by the Compton scattering process from the 
primary radiation. As the altitude increases, the 
apparent absorption coefficient at first increases and 
then decreases.—N. A. de Bruyne : Note on the effect 
of temperature on the auto-electronic discharge. Tho 
auto omission is independent of temperature up to 
approximately 2000° and the apparently contradictory 
experimental results of Millikan are explained.--j. 
Hargreaves : The dispersion electrons of lithium. An 
attempt is made to estimate the number of electrons 
of dispersion ( l ) for tho lines of the principal series of 
lithium, and the value of dfjdv for the continuous 
spectrum, using a ‘ self-consistent * field, and Hartree’s 
method of integration. Owing to polarisation effects 
the * self-consistent 1 field does not, however, give the 
correct term-values. (General normalised solutions of 
the wave-equation with oontitmous eigenwerte are 
given, and the normalised solution for the zero eigen- 
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t vert is deduced by a limiting process.—E. E. Watson : 
Current measurement with a Compton quadrant elec¬ 
trometer. By using the rate of deflection method with 
a Compton quadrant electrometer, a current of 10 +u 
amp. can be measured in a minute. The rate of 
deflection of the electrometer spot is proportional to 
the current right up to the fastest measurable speed* 
5 cm. per sec. 

Paris. 

Academy of Sciences, Oct. 8. — Ch. Depdret and J. 
Viret : The discovery of the fauna of Burdigalian 
mammals of the Orl6anais sands in Haut-Armagnac. 
Excavations near the village of La Romieu have given 
tho more or leas complete debris of 16 species of 
mammals, a list, of which is given.— Georges Claude : 
The extraction of krypton and xenon from air and 
from gases dissolved m water. The aim of the work 
described was to obtain xenon and krypton, not from 
air specially treated for the purpose, but as a by¬ 
product from a commercial process. Special rectifying 
apparatus designed to prevent mechanical losses of 
krypton and xenon has given a continuous stream of 
gas containing 0*1 per cent of xenon, and krypton at 
about one-half of the amount present in the air treated. 
Removal of oxygen by combustion in hydrogen raised 
the proportion of the two rare gases to 2 per cent. 
This mixture is further concentrated by means of 
Bilica cooled in liquid oxygen. About 10 litres of 
krypton and 800 c.e. of xenon per day can be thus 
prepared.—L^on Guillet and Ballay : The influence of 
the composition and cold hardening on corrosion and 
the increase of the size of the grain in aluminium. The 
influence of cold hardening is more marked in 98*81 
per cent aluminium than with pure aluminium 
(99*87 per cent).— Maurice Frtfchet : The existence of 
an index of desirability of indirect benefits.— Bertrand 
Gam bier : Remarkable configurations of four right 
tangents to certain curves.— Georges Bouligand : The 
order of measurement of a closed ensemble.— A. Buhl : 
The function E (y) of Mittag-Leffler and develop¬ 
ments in series intervening in mathematical physics. 
— P. Myrberg : Discontinuous groups of biumform 
transformations.— J. Gu4ron : The electro-chemical 
study of the action of acids on the solutions of some 
salts of zinc.— Mme. and M. M. Lemarchands : The 
quantitative separation of barium and calcium. The 
increase of solubility caused by the presence of 
hydrochloric acid is emphasised.— V. Auger and Al. 
Yakimach : The phosphates and arsenates of quadri¬ 
valent manganese. The preparation and properties of 
some crystallised compounds of tetravalent manganese 
are described, including ((NH 4 )H • P0 4 ) 3 MnO, Mn 
(H 8 As0 4 ) 4 , and ((NH 4 )HAs0 4 ) B MnO. All these com¬ 
pounds contain active oxygen, and with hydrogen 
peroxide in acid solution evolve oxygen.—Lespieau : 
1 *12-Dodecanediol. Pen tain ethylene bromide, react¬ 
ing with magnesium, gives not only the normal (CH,). 
(MgBr) g , but also a series of condensation products of 
the general formula (CH a ) #n (MgBr) 8 , The glycol 
CHa(OH) • (CHj)™ • CH a OH has been prepared from one 
of the latter products.— Mile. L. Re my : Mutation in 
mosaic.— M. Bride 1 and Mile, S, Grillon : The gluco- 
side from Qaultheria procumbent , giving rise to methyl 
salicylate, is monotropitoside. The identity of this 
glucoside with monotropitoside from Monotropa 
Hypopitys, BetuLa lenta and other species is definitely 
proved,— Mile. M. L. Verrier : The peculiarities of 
the mitochondrial apparatus of some cecidia.— Motol 
Sakurai: The tracheal gland of some insects.— Mme. 
N. Dobrovolskaya-Zavadskala : A strain of mice pre¬ 
senting an unusual mutability of the tail.— Et. 
Burnet: Biochemical modifications impressed on 
cultures of B. abortus with the view of using it in 
giving immunity against Maltese fever. 
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Vienna. 

Academy of Sciences, July 5.—E. Hartmann and 
J. Zellner : The chemistry of the higher fungi. (10) 
Polyporite pinicola. An ally of the larch fungus con¬ 
taining a dozen different compounds.—N. Froschl and 
J. Zellner : The chemistry of the higher fungi. (20) 
Omphalia Campanella, Mara&mius Scorodonius , Bole¬ 
tus cavipee, Calocera viscosa. —J. Zellner : Contribu¬ 
tions to the comparative chemistry of plants. (21) 
Chemistry of plants with latex.—J. Poliak and F. v. 
Meissner : The constitution of the disulpho-acids of 
meta-xylol,—J. Poliak and E. Riess; Oxy-thio- 
phenols,—E. Riess : Tho oxidation products of 4, 
4-dichlor-2, 2-dinitro-diphenyl-sulphide and disul¬ 
phide, — K. Brunner : Determination of the consti¬ 
tution of /J-resorci-dicarboxylic acid. — A. Kohaut : 
Thermo-electric forces in wires partially covered with 
another metal.— F, Bartl : The compressibility of 
liquids. A formula is proposed which seems to 
connect the molecular weight, the density and the 
number of atoms in the molecule with the compressi¬ 
bility ; also a table showing observed and calculated 
results for 25 different liquids, including mercury, 
ether, alcohol, and water.—F. Raaz : Tho electric con¬ 
ductivity of lithium silicates in the solid state. In 
contrast to other silicates, the lithium silicates show a 
marked conductivity at higher temperatures, and the 
orthosilicate a greater conductivity than the meta- 
silicate. ' 


Official Publications Received. 

Human. 

Air Ministry: Aeronautical Research Committee. Reports and Memo¬ 
randa. No. 1161 (Ae. 317): Tim Characteristics of a Kannan Vortex Street 
In a Channel of Finite Breadth. By H. Glauert. (T. 2673.) Pp. 14 + 1 
plate. (London : H.M. Stationery Office.) 9ri. net. 

The Calendar of the Pharmaceutical Society of Great Britain 1928-1929. 
242. (London,) 8*. M. 

fldras Fisheries Department. Administration Report for the Year 
1926-27. My Dr. B. Sundara Raj. (Report No. 1 of 1928, Madras Fisheries 
Bulletin, Vol. 22.) Pp. ill+ 99 + 3 plates. (Madras : Government Press) 
1 rupee. 

New Zealand. Dejwirtment of Lands and Survey : Semiery-Preservation, 
Report for the Year ended 81»t March 1928, together with Statement of 
Accounts and Schedule of loindH acquired and reserved during the Year 
under the Hennery Preservation Act. Pp. 12+3 plates. (Wellington, N.Z.: 
W. A. U. Hkiuncr.) 9 d, 

Public Library, Museum and Art Gallery of South Australia. Records 
of the South Australian Museum. Vol. 4, No. 1. Pp. 144. (Adelaide.) 
10*. Od. 

Government of the Gold Coast. Report on tho Survey Department for 
the Period April 1927-March 1928. Pp. 31 + 8 plates. (Accra: Colonial 
Secretariat; London : The Crown Agents for the Colonics.) 8*. 

The Kent Incorporated Society for Promoting Experiments in Horti¬ 
culture. Annual Report (Fourteenth and Fifteenth Years) 1926 and 
1927. Supplement 2. Pp. 171 + 29 plates. (East Mailing: East Mailing 
Research Station.) 5*. fid 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Pamphlet No. 8 : Methods for the Examination of Soils. By 
Prof. J. A. Prescott and C. B. Piper, Pp. 62. Bulletin No. 86 : Kimberley 
Horse Disease (Walk-ahout Disease). py D. Murnane and Prof. A, J. 
.Ewart, Pp. 61. (Melbourne : H. J. Oreen.) 

The Royal Aeronautical Society, with which 1 h incorporated the 
Institution of Aeronautical Engineers. List of Members. Pp. 65. 
(London.) 

British Oast Iron Research Association. Seventh Annual Report for 
the Year ending June 80th. 1928. Pp. 24. (Birmingham.) 

Empire Grown Sisal and its Importance to the Cordage Manufacturer : 
Memorandum prepared by the Imperial Institute with the co-operation 
of Its Advisory Committee on Vegetable Fibres, and Issued by the Empire 
Marketing Board. (B.M.B. 10.) Pp. 26. (London: H.M. Stationery 
Office.) m. net 

The .Scientific Proceedings of the Royal Dublin Society. Vol. 10 (N.S.), 
No, 11: The Action of Aromatic Aminea on Nitric Esters. By Dr. Hugh 
Ryan and Michael T. Casey. Pp. 101-111. (Dublin: Hodges, Figgis and 
Oo. ; London: Williams and Norgate, Ltd.) J*. 

(FOREIGN. 

Hot Kongelige Departement for Handel, 3)0fert, Industrl, Handverk og 
Finkerl: Norges Svalbard- og Ishavs-Undersckelser. flkrlfter om Svalbard 
og lahavet Nr, 18: The Micromycettw of Svalbard, By J. Lind, Pp. 
81+S platen. 6.00 kr. Nr. 15: Geology of Bear Island, with special 
reference to the Coal Deposits, and with an Account of the History of the 
Island. By Gunnar Horn and Anders K. Orvin. Pp. xi + 162+10 platen. 
U.tiO kr. Nr. 16; JXitermlnations ostronomiques pour Noraes Geograflske 
Oproaling. Par Hans 8. Jelatrup. Pp, 28. 2.00 kr. Nr. 17: Beltrige 
anr Kenntola der Kohle von Svalbard (Spitsbergen and der Mrenlnsel). 
Von Onnnar Horn. Pp. 60+6 Tafeln. 5.50 kr, (Oslo: Jacob Dybwad.) 
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Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 
80. Agalines and Allies in North America, I. By Francis W. Pennell. 
Pp. 889-449. (Philadelphia. Pu.) 

Hamburger Stern warte in Burgedorf. Index der Bterudrter 1900-1925, 
Heruusgdgebon von R. Schorr und W. Kruse. Band 1: Der ndrdlicho 
Stern hi mmol. Pp. ii + SOB. Band 2 : Per sHdllche Sternhimmol. Pp. ii + 
291. (Bergedorf.) 

Ham bu rger Stern war te In Borgedorf. Erstes Bergedorfer Hternver- 
zeiclmis 1926*0 enthalumd die mJttleren Orler von 4983 Hternen nach 
Beobaohtungen am Itepaoldschen 19 cm.-Murid iankreis in den JaLrun 1918 
bi» 1926. Voq |>r. Franz Dolberg. Pp. xxviii +108+ 2 Tafeln. (Bergedorf.) 

Japanese Journal of Astronomy and Geophysics : Transactions and 
Abstracts. Vol. 6, No. 1. Pp. iv+69 + 37. Japanese Journal of Geology 
and Geography: Transactions and Abstracts. Vol. 6, No». 1*2. Pp. H + 
62 + 7 + 12 plates. (Tukyo : National Research Council of Japan.) 

Argeologiese Navorsing van die Nasioniiie Museuin, Bloemfontein. 
Deel 1, Eerste Htuk : Die Koningse Kultuur. 1 : Dio Honingsei Industrie. 
l)eur Dr. Ir. E. C. N. van llot’jwn. Pp, 11+4 plates. (Bloemfontein.) 

Department of Commerce : Bureau of Standards. Bureau of Standards 
Journal of Research, Vol. I, No. 4, October. Pp'. 487-684, 26 cents. 

Research Paper No. 18: Mutual Inductance of any Two CirdEs. By 
Chester Know. Pp. 681-542, 5 cents. Research Paper No, 22: The 

International Temperature Scale. By George K, Burgess. Pp. 635-640. 
6 cents. Research Paper No. 23 : Tables uf Theoretical Zeeman Effects. 
By C. C. Kiess and W. F. Meggers. Pp. 641-684. 15 cents. (Washington, 

D C. : Government Printing Office.) 

New York Academy of Sciences, Scientific Harvey of Porto Kico and 
the Virgin islands. Vol. 7, Part 3: Paleobotany of Porto Rico. By Arthur 
Hollick. Pp. ii +177-393+plates 61-88. (New York City.) 

Department of Commerce : Bureau of Standards. Bureau of Standards 
Journal of Research. Vol. I, No. 5, November. Pp. 6S5-80G, (Washington, 
IbC.: Government Prlntiiig Office.) 26 cents. 


Diary of Societies. 

FRIDA F, November 30. 

Textile Institute (Manchester), at 1.15.— K. E. Canney : Rational De¬ 
velopment in the Organisation of the Cotton Industry. 

Noktii ok England Institute of Mining and Mechanical Engineers 
(AsHociateN 1 arui Students' Section) (Newcastle-upon-Tyne), 2.30,— 

J. H, M. Cragg: Notes on an Electric Heading Machine. — Paper* open 
for iffsciModoM .‘—Bore-holes and their Purposes, W. K. Armstrong: 
Diamond Boring applied to Tapping Drowned Areas Underground, 

F. E. Smyth. 

Royal Society (Anniversary Meeting), at 4. 

Inmtitution ok Mechanical Encumbers, at 6, —Prof. W. K. Dalby: Tho 
Possible Vibration of a Ship's Hull under the Action of an Unbalanced 
Engine (Thomas Lowe Gray Lecture). 

North-Kart Coast Institution of Engineers and Sinr»uu.nvitn (at 
Mining Institute, Newcastle-upon-Tyne), at6.—Dr.E. V. Teller: Frictional 
Resistance and Ship Resistance Similarity. 

Institute of Transport (Manchester, Livcrjnol, and District Section) 
(at Manchester), at 0.80. —J. F. Leerning : Civil Air TrauajKirl. 

Royal Sanitary Institute (at Tuwn Hall, Manchester), at 7.— Dr. G. S. 
Coleman : The Training of a Sanitary Inspector. —F. W. Platt: Some 
Aspects of the Housing Problem. 

Engineering and Scientific Cluu (Wolverhampton), at 7.—Prof. 1). 

Smith : Cutting Tools, their Treatment and Performance. 

Textile Institute (Jointly with Leigh Municipal College Textile Section) 
(at Leigh), at 7.15. —W. Dailey; Various Methods of Winding Artificial 
Silk Yarns. 

Junior Institution of Engineers (Informal Meeting), at 7.30.—C. W. 

Harvey : The Manufacture of Decorative Metal Work. 

Institution ok Production Engineers (at 83 Pall Mull), at 7.80.—Dr. 

G. H. Milos : Psychology as an Aid to Production. 

Inmtitution of Automobile Engineers (Scottish Graduates' Branch) (at 
51 West Regent Street, Glasgow), atK.—W. P. Kirkwood : Brakes. 
Royal Aeronautical Society (Yeovil Brunch).—W. Lind-Jitckson : Napier 
Aoro Engines. 

SATURDAY, December 1. 

Royal Institution or Great Britain, at 3.—Dr. W. C. Whittaker: The 
Violin Sonatas of WllUam Young (17th Century). 

MONDAY t December 3. * 

Royal Society of Arts (Indian Meeting), at 4.80.—Sir James MncKenna : 
The Sugar Industry of India. 

Royal Souikty of Edinburgh, at 4.80.— Dr. T. A. Stephenson : Contribu¬ 
tion to Actinian Morphology: the Genera J‘k«llia and Swjartin .—Miss 
8. M. Manton: On Some Points In the Anatomy and Habits of the 
Lophogaatrid Crustacea.—Prof, il. Graham Cannon and Miss 8. M. 
Manton: On the Feeding Mechanism of the 8y near id Crustacea.— H. P. 
Wiesnnr and Prof. K. A. R. Crew: The Preparation of p Factors : their 
Physiological Action upon the Immature, Muture, and Senile Gonnd. 
Victoria Institute (at Central Buildings, Westminster), at 4.30.—Dr 
J. A. Fleming: Matter, Energy, Radiation, Life, and Mind. 

Royal Institution of Great Britain, at 5.—General Meeting. 
iNHTinmoN of Electrical Engineers (South Midland Centre) (at 
University, Birmingham), at 7.—F. H. Rosencrunte: Practice and 
Progress in Combustion of Coal as applied to Steam Generation. 

Society of Chemical Industry (Yorkshire Section) (at Leeds), at 7.15.— 
Dr, H. W. Davies and Prof. B. A. McSwiney: Poisoning and Disease in 
Industry. (1) Carbon Monoxide Poisoning. 

Hunterian Society or London, at 7,30.— C. H. Idine-Roberte and 
A. MoAUater: Dismission on The Artificial Termination of Pregnancy. 
Eugenio* Society (at Linnean Society), at 8. —Dr. H. Campbell, Dr, 
Ryle, and others : Discussion on Public Health and the OS's. 

Royal Geographical Society (at AColian Hull), at 8.80.—Capt B. 8. 

Thomas: The South-East Borderland of the Rub *A1 Khali. 

Socifty of Chemical Industry (London Section).—Dr. L. A. Jordan: 
Scientific Aspects of Paint Technology. 
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TUESDAY, December 4, 

Royal Institution of Great Britain, at 5.16.—-Sir William Bragg: 
Diamond* (Ill.). _ _ J 

Institution or Civil Knuinkern, at 0.—H, V. C. Johnstons: The Gesira 
Irrigation Scheme: Canalisation of the Gexira.-J. R. Russell: Sluice* 
and Machinery of the Geziru Irrigation Scheme: Blms Nile Bam and 
Canalisation. 

Institution or Klbotricai. Engineera (East Midland Sub*Cenfcre) (at 
Technical Collage, Leicester), at 6.45.-11. Cotton: Polyphase Com¬ 
mutator Motors and their Application. 

Royal Photographic H*>c.tkty of Great Britain, at 7. — A- Basil; 
Portraiture. 

Institution of Knoinekkh anpHhipbuilperh in Scotland (at 89 Elm bank 
Crescent, Glasgow), at 7.00.—Dr. H. E. Merritt: Gear Trane mission. 

Institute or Metals (North-East Ooast Local Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.30. —A, G. Lobley: Electric 
Furnaces. 

North - E.VST Coast Institution of Engineer* and Shipbuilders 
(Middlesbrough Branch) (at Cleveland Scientific and Technical Institu¬ 
tion, Middlesbrough), at 7.80. 

Qulkett Miorohcopical Club, at 7.30. 

Television Society (ut Engineers 1 Club), at 8.—Prof. Cheshire: Tuning 
Fork* : how they talk and what they have to say. Lecture preceded by 
a demonstration of Television by Wireless. 

Royal Society of M edicine (Orthnpmdk'R Section), at 8.80.—G. Perkins 
and others : Discussion on Tim Painful Shoulder. 


WKDSKSDA Y , December 5. 

Autibminth' Society (In Chemical Leeture Theatre, Glasgow University), 
at 8.30.—Debate. 

Geouhgcal Society ok London, at 6.30. 

Institution ok Electrical Knuinkkkh (Wireless Section), at 6. — R. II. 
Barfield and G. H. Mnnro: Attenuation of Wireless Waves over Towns 
(Effort of Towns, including Buildings, Timed Aerials, etc., on Wave 
Damping). 

Women'sEngineering Society (at 13K Piccadilly), at 6.16.— p. E. Itycroft: 
Modern Steam Plants. 

Institution or Civil Engineers (Students' Mating), at. 6.30.— J. W. F. 
Gardner; The Renewal and Strengthening of Railway Bridges. 

Institution of Heating and Vkntilatinu Engineers (at Onxton Hall, 
Westminster), at T.-— S. Hopkins ; Constant Pressure Thermal Storage. 

Institute of Metals (Swansea Local Section) (at Thomas' Caf4, Swansea), 
at 7. — U. M. Doidgc : liefracturieii. 

North -East Coant Inhtitution of Engineers and Shipbuilders 
(Graduate Section) (at. Bolbec Hall, Newcastle-upon-Tyne), at 7.16.— 
H. A. Morham: Feed Water Heaters. 

Institution of Automobile Engineers (Derby Graduate* 1 Branch) 
(Jointly with Derby Society of Engineers) (at Technical College, Derby), 
at 7.80.—J. H. Dickenson: The Heat Treatment and Mechanical 
PrOfXTties of Alloy Steels. 

Leicester Literary and Philosophical Society (Chemistry Section) (at 
Museum, lAdoeuter), at 8.—S. R. Brailey *. Dairy Chemistry.* 

Society of Public Analyhth and other Analytical Chemists (at 
Chemical Society), at 8.—A. Scott. Dodd: Thu Natural Occurrence of 
Boric Acid in Fruits,—J. Evans and A. O. Jones: Chemical Teats for 
Drunkenness.—0. A. Adams and J. R. Nibhnlin: The Analysis of 
Mixtures containing Acetone Ethyl Alcohol and Iso-propyl Alcohol.— 
J. R. Nicholla : The Specific Gravities and Immersion Refrnctoiuetcr 
Readings of Dilute Mixtures of Acetone and Water.—J. J. A. Wijs : The 
Wijn Method as the Standard for Iodine Absorption. 

Royal Society of Arts, nt 8.— Sir Eustace Tennyson d’Eyncourt: Fuel 
for Ships 

Institution of Mechanical Engineer* (Liverpool Branch) (Jointly with 
Liverpool Engineering Society).—'W. A. Benton : Weighing Machinery. 

Inhtitution of Mechanical Engineers (Yorkshire Branch) (at Sheffield). 
—Prof. F. (J. Lea: Chairinnir* Address, 

Huy at. Microscopical Society (Biological Section). 


Til V HSI) A T, Dei EM her fi, 

Hoyai. Society ut, 4.30.-Prof. A. K. Boycott, C. Diver, S. Hardy, and 
F. M. Turner; The Inheritance of Sinistrality in Llmninj, parurira,— 
R. H. Burne: A System of “Fine” Vessels associated with the 
Lymphatics In the Cod (Gudvi Mnrrhua). —K. FI hullo : Further Observa¬ 
tions on Chinese Kala-Azar.—Papers /.t hermit in title only E. Ponder 
Haumilyais by Brilliant Green and Serum.—Prof. A. V. Hill, Grace 
Eggleton, and P. Eggleton : The Coefficient of the Diffliskm of Lactic 
Acid through Muwriu.—CL 11. Best: K. Furuaawa and J. H. Rid out: 
The Respiratory Quotient of tho Excess Metabolism of Kxerciso.—Prof. 
A. V. Hill and W. Hartree : The Energy liberated by an Isolated Muscle 
during the Performance of Work.—Prof. A- V. Hill: The Diffusion of 
Oxygen aud Lactic Acid through Tissues. Parts I., 1L, 111., and IV.— 
Dr. D. Keilln : Cytochrome and Respiratory Enzymes.—F. R. Miller 
and N B. Laughton : Myograms yielded by Faradic Stimulation of the 
Cerebellar Nnclel.—D. Burk : The Free Energy of Glycogen-Lactic Acid 
Breakdown In Musele.-F. C. Smith: The Ultra-Violet Absorption 
Spectra of Curtain Aromatic Amino-Acids and of the Serum Proteins. 

Imperial College Chemical Society, at 6.—Dr. K. K. Rideal: Chemical 
Activation. 

Koval Institution of Great Britain, at 5.16.-Sir Richard Paget, Bart. : 
U uman Speech as a Method of Expression by Gesture (I.). 

Institution of Elkitriual Knu inkers, at 6.-A. E. Foster, P. G, Ledger, 
Cable ^ Rosen: The Continuously J>oaded Submarine Telegraph 

SnniKTv or CnrmcAi Ini.c^rv (BHkIoI Section) (jointly with Fuel 
^JWUnlwrtl* liri.tol), «t 7.S0._I)r. E. W Smith nnd a M. 
Bpiera. Refractories hi Industry, 

R ;,“'2 n " : I’ll. Mnohnnlem of Oommlon,— 
nJ. r J"™™ «$* : Properties of Conjugated Compounds, 

X*; i?\t I, ii romi !V ltt ^ Pmdut:t " of Cyclic Butadienes -K. V 
Bell and tt. M. Bennett: Tim Btow>isorn*rtsm of Dlsulphoxidee anc 
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Related Substances. Part IV. D1» and Trl-sulphoxides of Trimetbylene* 
trlaulphlde.—G. M. Bennett and G. H. Willis: The Structure of Organic 
Molecular Compounds. 

Royal Society or Medicine (Tropical Diseases Section), at 9,16.—Dr, 
H. H. Scott and Dr. H. B. Day; Clinical and Pathological Correlation 
in Typhoid and Allied DtaotuMnu 

Institution of Mechanical Engineer* (Loeds Branch). 

Institution of Mechanical Engineers (Glasgow Branch) (Jointly with 
Institute of British Foundrymen—Scottish Brunch) (at Glasgow).—Dis¬ 
cussion on Steel Costings. 

FRIDA Y, December 7. 

Royal Society of Medicine (Otology Section), at 10,80 a.m.— G. F, 
Jenkins, T. B. Layton, and K. 1). Davis; Discussion on Meningitis, 

Institution op Water Engineers (at Geological Society), at 10.80 am.— * 
J. Bowman; The Consumption and Waste of Water.—E. J. Dimmer; 
Legal Considerations relating to the Administration of Engineering 
Contracts.—A. W. Burtt: The Sandflelds.—W. T, Halcrow, G. B. Brook, 
and R. Preston: The Corrosive Attack of Moorland Water on Concrete. 

Royal Ahtronomicap Society, at 4.3a — Geophysical Discussion on 
Atmospheric Ionisation. Chairman, Dr. G. C. Simpson. Discussion to 
be opened by Prof. J. Nolan, and continued toy Dr. J. 8. Owens, Prof. 
A M. Tyndall, and R. E. Watson, 

Inhtitution of Engineering Inspection (at Royal Society of Arts), at 
6.B0.—C. M. Paris: The Application of Electro-deposited Metals to 
Engineering. 

Philological Society (at University College), at 5.30.— Prof. F. W. 
Thomas : Weak U in Central Asia. 

British Psychological Society (Aesthetics Section) (at Bedford College 
for Women), at 5.B0.—J. Littlejohns: Thu Appreciation of Pictures. 

Sooikty or Chemical Industry (Liverpool Section) (at Liverpool Uni¬ 
versity), at. 6,—Prof. H. K* Armstrong: Harter Memorial Lecture. 

North-East Coast Institution ok Engineers and Shipbuilders 
(at Mining Inntitute, Newea* LI o-u non-Tyne) at 6.80.—K. O. Keller: 
Combustion and its Difficulties in Marine Oil Engines. 

Inhtitution oy Mechanical Engineers (Informal Meeting), at 7. 

Royal Photographic Society ok Great Britain (Pictorial Group- 
Informal Meeting), at 7.—H. Bairstow : Bromoil Transfer. 

Junior Institution or Engineers, at 7.80.~ Lt.-0ol. J. T. C. Moore- 
Bmliazou: The Future of Coal in relation to Industry (Presidential 
Address). 

Geoixmhbts' Aswhiiation (at University College), at 7.80. 

Society of Chemical Industry (Manchester Section) (Jointly with 
Institution of tho Rubber Industry — Manchester Section) (at Geo- 

S mphlcnl Hall, M anchcHtei). —Dr. Auer: Col I old •Chemical Changes in 
lubber und other Unsaturatmi Organic Compounds. 

Sucivrrv or Cukmical Industry (South Wales Section) (at Thomas'Caf6, 
Swansea).—ITof. C. James : Pollution of Ilivers. 

Oxford University Junior Scientific Club.— Sir K. Farquhar Buzzard ; 
The Harvey Tercentenary Film. 

SATURDAY, December 8. 

Koval Institution of Great Britain, at 3. —W. Hayes; The Gulf 
between PetnLw and Public (l.). 

Mining Institute ok Scotland (at Glasgow) 

PUBLIC LECTURES. 

SATURDAY, December I. 

Hornihan Museum (Forest Hill), at 3.80.—M. A. Phillifst: Bird Life. 
MONDAY, December 3. 

University College, at 6.15.— Prof. W. K. Gibbs : Chemical Engineering 
Education and Research in Great Britain. 

East Anglian Institute of Agriculture (Chelmsford), at 7.—J. Garton : 
Can Canadian Methods of Farming tie adopted In this Country with 
Advantage? 

TUESDAY, December 4. 

Koval Sanitary iNsntirrr., at 6.80.-H. C. Adams: The Drainage of 
Basements and Low-Lying Areas and the Prevention of Damp (Chadwick 

Lecture). 

H'EDN KSI)A V, December 5. 

Koval Institute ok Public Health, at 4.—Dr. H. Fortescue Fox: 
Rhoumatism in relation to Industry. 

K ino's College, at 6.80 Prof. R. H. Gates: The Indebtedness of Industry 

to Pure Science: The Relation of Botany to the Grain, Rubber, wid 
Cotton Industries. 

University College, nt 6.80.— Prof. A. K. Richardson: The Housing of 
Books. 

FRIDA Y, December 7. 

King's Cou.f/if,, at 5. HO.— Sidney Smith: Babylonian Amulets. 

SATURDAY, December 8. 

Horniman Museum (Forest Hill), at 8.8a— R, Aitkon : Life and Traditions 
in tho Spanish Rioja. 

CONPKRKNCK ON DRYINO. 

Thursday and Friday, December 0 and 7, 

Institution ok Chemical Bniunerrs (at Chemical Society) 

'i’kursdtty, Dee. 6, at I0.8o.-H. T. 0, Stillwell: The Beawmiiig or 
Drying of Timber.—A. T. Henly: Tunnel and Stove Drying. 

At 2.80, —J. A. Rea veil: Film and Spray Drying.—Prof. J. W. 
Hinohley: Drying by Pressure. 

Friday, Dm. 7, at 10.80.—T, J. Morgan : Rotary Dryers. —G. W. RUey; 
Vacuum Drying. 

At 2-80.—Dr. H. G. Barker: The Hygroacopic Nature of Textile Fibres. 
—B. J. Owen: The Drying of Agricultural Product*—A. C. Barow; 
Some Drying Problems in Tropical Africa, 
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Woodlands of Great Britain. 

HE report on the “ Census of Woodlands and 
Census of Production of Home-grown Tim¬ 
ber, 1924,” recently issued by the Forestry Com¬ 
mission, 1 is an interesting production, siiye it 
records, probably for the first time, the approximate 
areas, nature, and conditions of the woods of Great 
Britain. In England and Wales most of the data 
were collected by public-spirited private individuals, 
selected for their knowledge of particular districts. 
In Scotland the work was done by the Forestry 
Commissioners’ “ regular local correspondents ” 
(the term appears obscure), and by the technical 
staff. The six-inch Ordnance map was used, and 
the acreage of all woods exceeding 2 acres in extent 
was marked on the maps. These maps were then 
sent to the individual proprietors concerned, who 
were asked to indicate on the map the type and 
age-classes of their woods. The census was com¬ 
menced in the autumn of 1921, but was not com¬ 
pleted until the end of 1926. The year 1924 has 
been adopted as the date of the census, as most of 
the work was carried out in that year, and adjust¬ 
ments have been made from the statistics collected 
in other years. 

Whilst this census cannot bo compared for 
accuracy with those made by a highly trained and 
skilled staff, as, for example, the census recently 
undertaken for the forests of Sweden, it has for 
present purposes a very distinct value, since it 
enables us to know, if only roughly and approxi¬ 
mately, the types of the various woods in existence 
in Great Britain, and the probable amount of 
material of various classes they contain. 

For the purposes of classification, the woods 
were divided into two main groups, ‘ Economic * 
and * Uneconomic/ with a third group under 
which optional information might be furnished on 
the subject of the degree of stocking of the indi¬ 
vidual woods. Economic woods are defined os 
areas maintained primarily for timber production ; 
uneconomic woods are " those areas which are not 
maintained for timber production, but primarily 
serve some other purpose.” These were most 
unfortunate definitions to adopt, as it at once 
ensured the classification as ‘ uneconomic * of 
every acre of woodland which the assessor could 
not regard as a commercial proposition. Yet 
there are many woods in . Great Britain which, 
although their purpose may have been primarily 
sport, shelter, or amenity, produce materials which 

Census of Woodlands and 
Mmber, 1924. Pp. 08. (Loo- 
W. net 


* / Forestry Commission. Eeport on 
Cdnsiis of Production of Home-grown 1 
don: H.H. Stationery Office, 1928.) if. 
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are utilised by the local population and have 
been bo used for centuries. At the present day and 
with changing conditions, it is dangerous to label 
any area of woodland as ‘ uneconomic.’ Out of 
the 3,000,000 acres of woods in Great Britain 
there are probably very few to which the term 
would apply—for very often the value of a tract 
of woodland is not primarily connected with its 
timber-producing capacity—a fact fully accepted 
by the cxj»orienccd professional forester. This 
subdivision influences to a marked degree the 
methods upon which the results of the census are 
tabulated. Under economic or potentially pro¬ 
ductive wo have—conifers, 671,840 acres ; mixed 
conifers and hardwoods, 301,690 acres ; hard¬ 
woods, 443,340 acres ; or a total of 1,416,870 acres. 
Given separately under the same group are coppice 
and coppice-with-standards, 528,670 acres ; scrub 
(poor coppice areas and so forth), 330,700 acres; 
and felled and/or devastated, 478,100 acres. Under 
uneconomic, the amenity woods, shelter belts, etc., 
amount to 204,290 acres. 

Nearly half the area of hardwoods consists of 
oak woods. It may be agreed that a considerable 
portion of this area is not under the best forest 
management, and that present-day fellings are 
making heavy inroads into the old growing stock. 
In the interests of the country, it is to be hoped 
that the major portion of this area will be main¬ 
tained under oak and other suitablo valuable 
hardwoods, and that they may not be replaced by 
the conifer. The census shows that the large area 
of 528,670 acres consists of coppice and coppice- 
with-Btandards. Much of this is in poor condition, 
but there appears to be little doubt that the intro¬ 
duction of a good systom of management would 
result in a considerable proportion of this area 
becoming a paying proposition. Far more serious 
is the disclosure that no less an area than 808,800 
acres consists of scrub and felled or devastated 
areas. This large area includes considerable tracts 
felled during the War. It would appear a some¬ 
what grave reflection on the forest policy of Great 
Britain that a more energetic effort should not 
have been made to replant a larger portion. For, 
in the case of the felled areas, the valuable humus 
layer built up through the years the former crop 
stood on the ground is becoming dissipated and the 
Boil thereby impoverished. 

The census will have fulfilled a valuable object 
if it leads to a realisation of the fact that a true 
forest policy for Great Britain should include steps 
to safeguard and improve all the woodland areas 
and forest soils of the country. 
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Norman LockyeFs Work and Influence. 
Life and Work of Sir Norman Locky&r, By T. 
Mary Lookyer and Winifred L. Lockyer, with 
the assistance of Prof. H. Dingle/ and contri¬ 
butions by Dr. Charles E. St. John, Prof. Megh 
Nad Saha, Sir Napier Shaw, Prof, H, N. Russell, 
the Rev. J. Griffith, Sir Richard Gregory, and 
Prof. A. Fowler. Pp. xii + 474 + 17 plates. 
(London : Macmillan and Co., Ltd., 1928.) 
18«s. net. 

HIS book is essentially for those who know and 
use Nature and knowing it wish to under¬ 
stand the man who brought it into being—as a 
child of quite unusual vigour and distinction- 
giving to it, almost from its birth, the individuality 
and strength of character which have long made 
it everywhere the recognised organ of scientific 
opinion : the Times of science. The achievement 
was his great contribution to scientific advance, 
of far greater value, I venture to say, because of 
the effect it has had in promoting the appreciation 
of scientific endeavour, than his work as an in¬ 
quirer—which was largely that of a seer, in advance 
of his time, needing interpretations that only 
later additions to knowledge were to make pos¬ 
sible. Still, the spirit of discovery was at the 
root of his being : from it he derived his force 
and it gave to him his success. Wise men like 
Huxley, seeing this in him, became his willing 
slaves. 

The establishment of Nature, now fifty-nine 
years old, was a literary, not a scientific feat, yet 
one needing for its success a rare combination of 
qualities—not merely literary but also editorial 
ability, breadth and intensity of scientific outlook 
and social qualities of an unusual force and range. 
The journal was not a financial success until after 
thirty years. To have kept the enterprise alive, 
during so long a period, was an astounding exercise 
of determination, diplomacy and skill. Lookyer 
was never an easy man to get on with. At times 
impetuous, often intolerant, always impatient 
beyond measure and moat assertive, from an early 
date he held scientific workers generally at his 
behest. His whole-hearted unselfish devotion to 
his enterprise, his high aims, the importance to us 
of its success, the difficulty of the work—were so 
clearly recognised that we all raUied to his standard* 
There was a feeling that the journal had to be. 
Nature is a power to-day because of the sure 
foundations he laid; upon this his successor— 
long his assistant and most severely trained in his 
service—during the past nine years, has boen able 
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to build broadly and judicially, to meet the needs 
of all schools of scientific activity and opinion* 
without fear or favour. Nature has been lucky 
in her assistants—Kelt!© and Gregory. Is the 
succession secure ? I tremble, in asking the 
question, by the way. 

In this connexion, I may direct attention to the 
following passage in “ The Earlier Life and Letters 
of Waiter H. Page” 

u Consider the making of a periodical: what is 
the difference between a fairly good one and a 
really great one ? It is only the difference of 
personalities and ideas that go into them. This 
is so simple that it sounds silly to state it. But 
there is no secret about making a great magazine. 
You must have, of course, a good craftsman at 
the head of it, a man of editorial skill, of good 
judgement, of some courage and of character but 
these are all common qualities and with all these 
you will make but a fairly good magazine. The 
stuff to make a great periodical of is yet lacking and 
this stuff is a prodigality of ideas—Huch as no one 
man has or can have. Ideas must grow about it 
with the very luxuriance of nature, must come 
to it from every quarter. It must have enough 
waste material to make all the other periodicals 
better than they are now. This requires more 
than the acquaintance and goodwill and casual 
suggestions of fertile men; it requires, to a degree , 
the identification of their personalities with it ” 
(my italics). 

It is because Lockyer was pre-eminently successful 
in securing * the identification of the personalities * 
of scientific workers and of advanoed scientific 
opinion of the day with his journal, that he made 
Nature what it is and that his successor is 
successful. Page necessarily feigned modesty in 
appraising the qualities needed in an editor and 
set these far too low. Editors must be peouliar 
people to succeed: far more than good craftsmen. 
Nature has been a success, because Lockyer wove 
for it a magic carpet upon which scientific workers 
in all subjects could be attracted to sit: to pre¬ 
serve this in effective condition can never be an 
easy task. 

The story of Lockyer’s life and work is told in 
the book in a general biography covering 226 pages, 
written by Prof. H. Dingle, upon material com¬ 
piled^ by Miss Lookyer and Lady Lockyer with 
remarkable completeness. Then follow chapters by 
various writers appreciative of the several sections 
of his scientific and special work. From the 
general biography, we learn everything material in 
his career—in fact, it is possible to trace almost 
his daily occupation. Although most explicit, in a 
measure, the account is rather lacking in feeling— 
No 3084, Vol. 122J 


it is the work of a writer who has hot known his 
subject sufficiently closely and at the early critical 
period of his activity to paint a really intimate 
picture. It is, in fact, as are so many portraits— 
technically good yet not quite the man himself. 
At times, the story is a little exaggerated, if not 
misleading, at least to one who, like myself, lived 
through the period under notioe and was a close 
follower of all that happened, even sometimes 
behind the scones. Probably Lockyer is best 
summed up in some of the doggerel ourrent in 
early days : such as— 

There was a young astronomer called Lockyer, 

Who each year grew cockier and cockier, 

Till he thought he was owner of the solar corona, 

Did this young astronomer Lockyer; 

or the following amusing item in a programme of 
an entertainment on shipboard on one of the 
eclipse expeditions to India : *’ Mr. Lockyer will 
play upon his own trumpet: Wait until the clouds 
roll by!” 

In early days, Lockyer was irrepressible, over¬ 
flowing with energy and enthusiasm, at times dis¬ 
playing an overmastering tendenoy to fill the 
picture, often making the rashest assertions. The 
unco’ guid dryasdusts were a little shocked by 
such conduct. Fortunately he had a large circle 
of friends able to discount his little foibles, who 
gave him their support. The element of a strong 
personal vanity was undoubtedly there, you saw 
it in him, yet behind all such display there was 
clearly nothing but generosity and the desire to 
make others share with him the intensity of his 
belief in the value of scientific purpose. He had 
no academic training; to his great advantage, I 
think, he was self-taught and unhampered by 
professional prejudice. 

Norman Lockyer was bom at Rugby on May 17, 
1636. His grandfather practised as a surgeon- 
apothecary at Kensington and his father was 
intended for the same profession but apparently 
never qualified. He settled eventually at Rugby, 
where ” he found opportunities for indulging his 
liking for scientific pursuits,” founding, with the 
help of others, the Rugby Literary and Scientific 
Institution, of which he became secretary and 
treasurer. He frequently lectured, first on chem¬ 
istry, then on electricity. He even experimented 
on telegraphy. To carry out his work for the 
Literary and Scientific Institution, he obtained a 
printing press. He also had a taste for astronomy. 
It is easy to see, therefore, when<fe his son Norman 
derived his proclivities and breadth of outlook. 
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At thirteen, Norman Lockyer went to live with his 
uncle, Mr. Norman, at Asliow in Warwickshire, 
and attended a school at Kenilworth, where he 
became proficient in Latin. When twenty years 
old, he spent about a year in Switzerland, study¬ 
ing French and German ; at this time he became 
a proficient French speaker. In February 1858, he 
became a Civil Servant, securing a clerkship in the 
War Office, by competitive examination. He then 
married and settled at Wimbledon. 

Through one of his friends there, George Pollock, 
a barrister, Lockyer came into touch with Thomas 
Cooke, the famous optical glass maker. In 1861 he 
purchased a 3J in. Cooke telescope and set it up in 
his garden. He began to write articles on astrono¬ 
mical subjects. No doubt, Cooke was impressed 
by his enthusiasm for he lent him a 6J in. object 
glass ; this was put into a papier mach6 tube and 
mounted on a rough iron stand in the garden. 
With this instrument, he did all his work until he 
went to South Kensington in 1871. Having ob¬ 
served a transit of the satellite Titan across Saturn, 
he sent an account to the London Review of May 
10, 1862. This brought him a letter from the 
editor, Little, asking for occasional notes and a 
monthly article on " The Face of the Sky.” This 
was the beginning of his career as a pressman. He 
was also encouraged by a letter from Dawes, a 
well known astronomical observer of the day. 
The earliest astronomical work of permanent value 
he did was on Mars ; this brought him into touch 
with leading astronomers. 

In 1863, Lockyer became scientific editor to the 
Reader, a review of literature, science and art, 
started by his nieghhours J. M. Ludlow and Tom 
Hughes. The articles and summaries he contri¬ 
buted covered the whole range of science. At this 
period, his literary activity was very great and he 
also came forward as a popular lecturer. He left 
Wimbledon early in 1865 for West Hampstead, 
where an observatory was built for his 6 J inch Cooke 
refractor. His first spectroscopic observations of 
the sun were made in this year. Apparently, 
in conversations with Balfour Stewart, in 1866, 
he formed the idea that the nature of the flames 
seen around the darkened sun at an eclipse could 
be determined with the spectroscope : he was un¬ 
able with the instrument at his disposal to effect 
his object. Thinking that it was not sufficiently 
powerful, he made application for a government 
grant, which he obtained early in 1867. An 
instrument was ordered from Browning but was 
not ready until October 1868. On the morning 
of Oct. 20 he obtained the expected result and 
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at once sent a communication to the Royal 
Society. 

By the strangest coincidence, the French astro¬ 
nomer, Janssen, had observed, in India, the total 
eclipse of the sun on Oot. 18 : impressed by the 
spectrum of bright lines afforded by the promi¬ 
nences, the idea then occurred to him which had 
long been in Lockyer's mind. The next day he 
was able to see the lines in full daylight. The two 
observers had independently witnessed the same 
phenomenon for the first time. It is remarkable 
that the two communications came before the 
French Academy of Sciences at the same meeting. 
The French government formally recognised that 
honours were divided, by striking a medal bearing 
on the one side the portraits of the two astronomers 
in profile. 

Lockyer found himself lionised. Little wonder 
that he henceforth became wedded to the instru¬ 
ment which had served him so well : armed with 
it he plunged into the sun. Ho appears to have 
been led to become a laboratory worker by his 
desire to account for the strong yellow line in the 
spectrum of the chromosphere which was unobtain¬ 
able from any element then known. Frankland, 
at this time, was engaged in studying the com¬ 
bustion of hydrogen under high pressure and had 
formed the opinion that the sun did not, as had 
been assumed, consist of ignited solid or liquid 
matter but that the photosphere, at least, con¬ 
sisted of gases or vapours only. He had naturally 
been greatly interested in the recent spectroscopic 
discoveries and I believe invited Lockyer to join 
him in studying the hydrogen spectrum very 
carefully. Alexander Fedler, who had been my 
junior fellow student, was detailed for the work, 
MacLeod doing some of the glass blowing. In 
three short papers they published together, they 
were able to throw much light upon the condition 
of hydrogen in the prominences but the yellow 
line was not unmasked. Lockyer, as all know, 
soon afterwards came to the daring conclusion 
that it was an indication of an unknown element, 
which he named helium—a name even more 
happily chosen than that which he gave to his 
journal. The forecast was verified by Ramsay’s 
isolation of the gas twenty-six years later. I was 
in the chair at the Chemical Society, about to give 
my presidential address, when the discovery was 
announced, just after I had presented the Society's 
Faraday medal to Lord Rayleigh for his discovery 
of argon—a dramatic moment. 

Fntnklsnd’s name has been associated with the 
discovery. In the general biography (p. 42) the 
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statement is made that in 1872 Frankland, in a 
letter to Loekyer, pointed out that he was not then 
and never had been satisfied that the lino was not 
due to hydrogen. Lady Loekyer has most kindly 
given me a copy of the letter and with her per¬ 
mission I reproduce it. 

Sept. 9 th. 1872 

Dear Lockybr, 

I am just reading Dr. Carpenter's address 
to the British Association and at p. 7 find the 
following :—“ But when Frankland and Loekyer, 
seeing in the spectrum of the yellow (!) solar promi¬ 
nence a certain bright line not identifiable with 
that of any known terrestrial flame, attribute this 
to a hypothetical new substance which they pro¬ 
pose to call Helium, it is obvious that their assump¬ 
tion rests on a far less secure foundation.” 

Surely Dr. Carpenter is wrong in coupling my 
name with yours in connection with Helium as I 
remember always protesting, in our conversations 
about the yellow line, against making this assump¬ 
tion, until we had exhausted every effort to get 
the line out of hydrogen. Will you kindly let me 
know whether any such statement in our joint 
names has ever appeared. 

I should have been quite ready to share with 
you the responsibility that the sun’s chromosphere 
contains incandescent hydrogen ; indeed I con¬ 
sider that the proofs of this which we have obtained 
are even more convincing than would be the “ cap¬ 
ture of a flask of it ” and its conversion into water. 

Dr. Carpenter’s statement that our assertion is 
founded upon “ a certain line ” shows that he has 
not read our papers on the subject. 

Believe me, 

yours very truly, 

E. Frankland. 

In a later letter, Frankland wrote:—“ I have 
written to Carpenter about Helium and asked him 
to put it right.” W© are oarried back a long way 
by FrOakland's phrase—“ I should have been quite 
ready to share with you the responsibility that 
the sun’s chromosphere contains incandescent 
hydrogen,” etc. 

. Iconfess, after reading the story of his early 
life* that it is a surprise to me to learn that Loekyer 
was so fully qualified both for his editorial and his 
scientific work* by heredity—astronomy was in 
fiis blood—and early training and occupation. 
When he came upon the scene as solar ohemist, 
the idea prevailed among us that he was but a 
Wap Office clerk and amateur astronomer, in no 
way a trained worker. He flashed into view as a 
new star, clearly of irregular orbit. My first 
aoqueintaaoe with him was in 1870, soon after my 
return, early in the year, from Germany. He was 
then ^ sober and sure guidance. 

Jib becai^ ^ independent worker in 1873, when 


he acquired the laboratory at South Kensington 
which he gradually developed into the Solar 
Physics Laboratory. It was here that he started 
chasing the elements with a view to their downfall. 
He was entirely without training for the task. 
Everything, in turn, was sealed up in a han^ glass 
tube, provided with a spark gap, attached to the 
Sprengel pump—and became duly dissociated. 
Unfortunate^, hydrogen was the usual product. 
He was so innocent a ohemist, so anxious to justify 
his hypothesis, that I and others had great diffi¬ 
culty in persuading him that hydrogen was un¬ 
avoidable, not the product of elementary dissocia¬ 
tion. He soon passed over to safer ground—to 
the systematic study of the solar spectrum, still 
with the vision of ‘ dissociation ’ ever before his 
eyes. Late in 1878, he came forward openly 
with the thesis that, under solar conditions, the 
elements were dissociated into simpler elements 
—stating his case at great length in a paper laid 
before the Royal Society in December of that 
year. 

The biography is a little misleading upon this 
matter. We are told that the view r was revolu¬ 
tionary and that he found himself at variance with 
the general trend of scientific thought. This is not 
an accurate presentation of the situation. The 
view was not a novel one—the possibility was never 
doubted : the objection taken was rather to 
Lockyer’s ‘ slap-dash * way of proving his case. 
His interpretation of much of the spectroscopic 
evidence he advanced was thought to be unsatis¬ 
factory ; especially was this true of his attempt to 
establish the existence of lines common to several 
elements. To be plain, much of his work was not 
trusted ; exact workers like Dewar and Liveing 
and Huggins simply would not listen to him ; even 
his friends Frankland and Rosooe shook their 
headB. 

I am able to speak with inner knowledge. 
Loekyer, who was very anxious to have his work 
made public, insisted on my acting as his inter¬ 
preter and to this end secured from the Times a 
request that I would write an article upon the 
reception of his paper. To the best of my belief, 
the article, more than a column long, on p. 3 of the 
Times of Dec, 18,1878, commencing “ At a crowded 
meeting such as is seldom witnessed, etc.,” came 
from my pen. The position was a very difficult 
and delioate one : how far I carried diplomacy will 
be evident from the following quotations— 

" There can be no question that the facts brought 
^ forward are of the highest importance and value 
and that they will have muoh influence on the 

*1 
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further development of spectrum analysis . . . his 
arguments are of a character so totally different 
from that ordinarily dealt with by chemists that 
they will hesitate for the present to regard them as 
proof of the decomposition of the elements until 
either they are assured by competent physicists 
that they cannot be explained by any other equally 
simple and probable hypothesis or until what Mr. 
Lockyer has foreshadowed as taking plaoe to such 
an extent in other worlds has been realised beyond 
uestion or cavil in our own laboratories. . . . 
hemists are careful to teach that what are at present 
regarded as elements are not necessarily simple 
bodies but merely substances which they arC un¬ 
able to docompose or which they have no special 
reason to regard as compound bodies. The re¬ 
markable relations, both in atomic weight and 
properties, existing between many of the elements 
tend, indeed, to show that they aro related in the 
manner Mr. Lockyer supposes. Wo sincerely 
hope that he will continue his researches in this 
direction and we trust that at no very distant 
time he may be able to bring forward evidence 
sufficiently clear to convince even the most 
sceptical.” 

We now know, as is made plain in the book, in 
several of the special articles, that Lock}^er had 
glimpsed a radiant vision, though much of his 
argument must be regarded as unsound, as was 
contended by his critics : the time was not ripe for 
its interpretation but to-day we willingly admit 
that he was the gifted seer, far in advance of his age. 
Happily his'own school has contributed largely to 
the consolidation of his reputation—Prof. Fowler, 
in particular. 

From destruction, Lockyer passed to construc¬ 
tion and evolved his meteoritic hypothesis. He 
next sought to connect up archaeology with 
astronomy. Finally, he let his imagination play 
over the field of university education. All these 
phases of his activity are considered by competent 
writers. 

The general picture is one of astounding activity 
and fertility of imagination : whatever his short¬ 
comings as a worker, he stands before us now a man 
of great achievement: of great penetrative power, 
a devoted public servant, one to whom the scientific 
fraternity is indebted to an extent which probably 
few can realise. Nature is the story of science in 
ifs making. Lockyer planned for it a great future. 
Wo can but show regard for his memory by assisting 
to carry on the work, in the spirit in which he 
always wrought, to advance natural knowledge, in 
the service not merely of industry but also in the far 
higher service of man’s faith in the eternal verity of 
natural law—in the belief that scientific method is 
the method that will ultimately prevail. 

Henry E. Armstrong. 
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/fhe Home of the Gurkhas. 

Nepal . By Perceval Landon. Vol. L Pp. xxiii + 
358 + 8 plates. Vol. 2. Pp. viii + 363 + 7 plates. 
(London : Constable and Co., Ltd., 1928.) 63s. 
net. 

HOSE who are familiar with the temples and 
palaces of China and Japan Will be fascinated 
by the beautiful photographs of Nepalese buildings 
contained in Mr. Landon’s book. In Nepal, Mon¬ 
golian architecture reached its zenith. Not only 
was the Nepalese architect a master of his art, but he 
was also assisted by expert wood carvers and metal 
workers who beautified the doors, windows, and 
eaves of every building with bold and original 
designs. The photographs, unfortunately, can give 
no hint of the colour of the buildings. In the text 
we read of rose-tinted walls, black woodwork, and 
brilliantly painted eaves. The buildings themselves 
we can never see, for the frontiers of Nepal are 
closed to Europeans. 

The reasons for this exclusion are religious and 
political. In the eyes of its inhabitants, Nepal is 
holy ground, which would be defiled by the foot of 
a foreigner. During the nineteenth century the 
rulers of Nepal watched the British trader pushing 
in from the coasts across the plains of India, and 
hard on his heels followed the soldier and adminis¬ 
trator. The British came to trade, but stayed to 
govern. If the British trader was allowed to cross 
its frontiers, the independence of Nepal would not 
long survive. The British and Indian Governments 
approve of the closing of the Nepalese frontiers, and 
no European may enter the country, unless invited 
to do so. Our knowledge of the country must there¬ 
fore be based on observations made by a very few 
individuals who visit the oountry as guests of the 
ruler. Mr. Perceval Landon was one of these ; he 
went to Nepal in 1924. 

The first volume of Mr, Landon’s book is devoted 
to the history of Nepal. There are very few trust¬ 
worthy records, as the Nepalese historian was more 
concerned with flattering individuals than with 
setting down the truth. Buddha was bom in 
Nepal, and at the date of his birth the oountry 
was apparently part of some Indian kingdom. It 
is probable that for many centuries a succession of 
Indian potentates claimed it as part of their posses¬ 
sions, though the warring hill tribes who inhabited 
the country were, in fact, independent. When the 
Moslem conquerors swept across India they failed 
to penetrate into Nepal, but they drove into it many 
Hindus, who brought about a revival of the Hindu 
religion. 
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The Gurkhas, who are now the dominant race, 
were originally a small tribe, ruled by the King of 
Gorkha, a petty town from which they take their 
name. By cunning and violence they gradually 
made themselves masters of the whole country, but 
their conquest was not completed until 1769. Their 
next exploit was a raid into Tibet, which in turn 
provoked reprisals from China. The Chinese drove 
the Gurkhas out of Tibet, and pursued them through 
Sikkim into Nepal. Finally, peace was made when 
the Chinese were within a few miles of Katmander ; 
the Gurkhas accepting a nominal Chinese suzer¬ 
ainty. The Gurkhas then attempted to extend 
their kingdom towards the west, but were checked 
by the Sikhs under Ranjit Singh. After a pause 
they tried to expand towards the south, and this 
led to a clash with the East India Company. 
After a British column had penetrated into 
Nepal, a treaty of peace was signed in 1816, and 
the foundations were laid for the firm friend¬ 
ship between the Gurkhas and British, which 
has now been maintained for more than a cen¬ 
tury. 

Mr. Landon devotes a chapter to the fate of Nana 
Sahib, who was responsible for the massacre of 
British women and children at Cawnpore during the 
mutiny. He escaped to Nepal, and for many years 
all trace of him was lost. His relatives declared he 
was dead. There is, however, some evidence to 
show that in 1895 he was wandering in India, 
destitute and imbecile. 

In the second volume of his book Mr. Landon 
deals with the present conditions. The King of 
Nepal takes no active part in the government. The 
country is ruled by a Prime Minister, whose powers 
are unlimited, and who holds office for life. The 
present Prime Minister, Maharajah Chandra Sham 
Sher, is the maker of modem Nepal. He favours 
the introduction of such Western ideas and inven¬ 
tions as are not likely to undermine the religion or 
government of the country. His foreign policy 
maybe summed up as 44 Nepal for the Gurkhas, and 
friendship with the British/* It should be remem¬ 
bered that Nepal is an independent State. No 
pplitioal developments in India can affect the 
Government of Nepal, exoept indireotly. 

At present there is little trade between Nepal and 
the Outside world. In the future, considerable 
quantities of timber may be exported from the 
Tarai, the malarial forest belt which borders on 
India. The mineral wealth of the country has not 
been explored. Nepal’s chief export is the Gurkha 
soldier. During the War, more than 200,000 
Gurkhas left their country for active service. Few 
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nations contributed so large a proportion of their 
manhood. 

The religion of Nepal is a compromise between 
Hinduism and Buddhism. As the ruling families 
are Hindus, the Hindu aspect is now the more em¬ 
phasised, and increasing importance is attacked to 
caste. 

Mr. Landon’s book is paoked with information 
about the country and the people, and yet a great 
deal remains to be told. The text is a little difficult 
to follow, because each page contains copious foot¬ 
notes, which cannot be ignored, as they contain 
some of the most important and interesting infor¬ 
mation. There are twenty-five appendicos, of 
which the most valuable deal with Buddhism, the 
races of Nepal, the flora and fauna, and the more 
important books and articles about the country. 
Nepal has recently been surveyed by Indian sur¬ 
veyors lent by the Government of India ; and a 
skeleton map based on this survey is included in the 
first volume. 

Mr. Landon died before the publication of his 
work. If he left any notes on Nepal which have not 
been included in it, it is to be hoped that they may 
be published, or at least be made available for 
geographers and others. Information about Nepal 
is rare and precious. 


Midwifery in Great Britain. 

The History of British Midwifery from 1650 to 1800 : 
the Fitz-Patrick Lectures for 1927, delivered before 
the Royal College of Physicians of London . By 
Prof. Herbert R. Spencer. Pp. xxiv + 185+9 
plates. (London : John Bale, Sons and Daniels- 
son, Ltd., 1927.) 15$. net. 

HIS volume, which is from the pen of an eminent 
London specialist, represents the first detailed 
account by an English writer of British obetetrios 
during the period 1650-1800. The book consists 
of four chapters, preceded by an introduction on 
the Chamberlen family, one member of which, prob¬ 
ably Peter the Elder, invented what the author 
rightly designates as 44 the most beneficent of 
surgical instruments,” the midwifery forceps. 

The first chapter, which forms the bulk of the 
work, contains an account of the twenty-two chief 
British writers on midwifery during the period 
under consideration. Commencing with William 
Harvey, Dr, Spencer shows that this great man 
deserved the title given him by Aveling of 4 father 
of British midwifery/ by reason of the wide view, 
scientific spirit, and conservative practioe which 
were introduced by him into this department of 
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medicine, and have since remained the character¬ 
istic features of British obstetrics. Of Harvey’s 
twenty-one successors described in this book , 
special mention must be made of Edmund Chap¬ 
man, the first who publicly made known the forceps 
used by the Chamborlens in “ An Essay for the Im¬ 
provement of Midwifery ” (1733); William Smellie 
(1697-1763), described by Fas bender as “one of 
the most important obstetricians of all times and 
all countries”; William Hunter, the author of a 
magnificent work on the gravid uterus; John 
Burton (L710—1771), who as author of the “ Monas- 
tioon Eboracense ” was better known as an anti¬ 
quarian than as an obstetrician, though he served 
as the original of Sterne's Hr. Slop; John Leake 
(1729-1792), the founder of tho Westminster Lying- 
in Hospital, and author of important works on 
puerperal fever, convulsions, and haemorrhage; 
and Thomas Denman (1733-1B15), the author of 
“ Tho Introduction to the Practice of Midwifery,” 
which is of value not only for the allusion to the 
work of his immediate predecessors and contempor¬ 
aries, but also for the first account of induction of 
premature labour in cases of contracted pelvis, 
which, as Dr. Spencer points out, became a favour¬ 
ite operation in Great Britain long before it was 
acoepted abroad. 

In the second chapter, which is entitled “ The 
Doctor and the Midwives,” the author shows that 
before the forceps became generally known in 1733, 
the practice of midwifery in Great Britain was 
mainly in the hands of mid wives, and the treatises 
on the subject were few in number and poor in 
quality. After the introduction of the forceps, 
midwifery was taken up by male practitioners, 
who thereby incurred the violent and scurrilous 
opposition of the midwives, which did not subside 
until the end of the eighteenth century. 

The third chapter is devoted to an account of 
puerperal fever, with special reference to the work 
of Harvey, Gordon, White, and Denman. It is 
noteworthy, in view of later bacteriological dis¬ 
coveries, that the connexion of erysipelas with the 
disease, and the conveyance of infection by attend¬ 
ants, were observed by Gordon and Denman, and 
that Gordon prescribed washing of the attendants 
as a prophylactic measure. In the final chapter 
the contributions of British obstetricians during the 
seventeenth and eighteenth centuries are reviewed. 

Dr. Spencer is to be warmly congratulated on 
his work, which shows a characteristic blend of 
fine scholarship and sympathetic estimation of his 
predecessors, with shrewd criticism and lively 
humour. 
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Our Bookshelf. 

An Introduction to the Theory and Use of the Micro¬ 
scope. By Prof. C. R. Marshall and H. D. Griffith, 
Pp. viii + 90 + 3 plates. (London : George Rout- 
ledge and Sons, Ltd., 1928.) 3 s. 0d. net. 

When public interest in the curiosities of science 
was widespread, some fifty years ago, the possession 
of a microscope was a social necessity. The instru¬ 
ment to-day is no longer the popular plaything it 
formerly was. It has ocoome a recognised part of 
the equipment essential to the progress of science 
and industry. Only tho makers of microscopes 
will regret their useful restriction to the laboratory 
and the workshop, where the real function of the 
instrument can best be fulfilled. x 

According to the foreword, this rather brief 
“ Introduction to the Theory and Use of the 
Microscope ” has been prepared for the use of 
“ students who require a microscope in their 
studies,” and it is hoped by the authors that it will 
prove of value “ as well to those amateur micro- 
scopists who wish to understand the principles upon 
which microscopy is based.” In substance the 
book is founded on the lectures and practical work 
on microscopy forming part of the class work of 
medical physics in the University of Aberdeen. 

Students who wish to obtain a working know¬ 
ledge of this highly important instrument, and have 
no time for the study of a more elaborate treatise, 
will find this little book very useful. It provides 
a large amount of theoretical and practical in¬ 
formation of the kind required by such readers in 
a small space, which might have been extended 
with advantage. In attempting in a few words to 
explain to beginners the principles of diffraction 
and resolution, the authors have assumed a difficult 
task. Abbe’s diffraction theory can scarcely be 
discussed convincingly on the basis of * scattering * 
and * privileged directions.’ Some of the state¬ 
ments made under the restriction of space may 
mislead the student rather than help him. “ Out¬ 
line pictures,” for example, are described on the 
apparent assumption that rays caught by the lens 
reach the eye regardless of their obliquity, 

At the end of the book there is included a useful 
chapter containing a selection of the more im¬ 
portant fundamental formulae and the principal 
physical proofs. There is an excellent index, which 
should enable the student to find at once the in¬ 
formation he may desire. J. W. F. 

Naval Electrical Manual , 1928. Vol. 1. By Prof. 
Cecil L. Fortescue, Published bv Authority of 
the Lords Commissioners of the Admiralty. 
Pp. xiii + 812 + xl. (London: H.M. Stationery 
Office, 1928.) 12*. 6d. net. ' . 

The Lords Commissioners of the Admiralty have 
decided that a standard work on the theory of elec¬ 
tricity is required for the information and guidance 
of officers and men of H Jtf. fleet. For this purpose, 
therefore, the “ Naval Electrical Manual, VbJ, 1, 
1928, has been prepared by Prof. Fortescue. Ah 
examination of the book mows that it begins fey 
giving electric and magnetic tows and formula* 
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It then gives an introduction to direct current 
engineering. This is followed by a chapter entering 
very fully into the question of illumination. We 
next have alternating current engineering, including 
mercury rectifiers, and finally the practical theory 
of telegraphy and telephony. 

Exoept in a few appendices, only elementary 
theorems of the calculus are used. Numerical 
examples are given at the ends of the chapters. 
The author writes very lucidly, and the theoretical 
matter given is not too difficult. His main object 
is to help the serious electrical student , and he has 
been successful. There is little to criticise any¬ 
where in the book. The notation and nomenclature 
are practically always those adopted internationally. 
Where they differ from international usage there 
is good reason for the alteration. On p. 790 we 
do not see much use in having a special notation 
for the arithmetic mean of a harmonically varying 
quantity. With the possible exception of a few 
classical scholars, the readers of this work will have 
difficulty in understanding what the author means 
when he says that (H) eta is the English pronuncia¬ 
tion of H, the seventh letter of the Greek alphabet. 
The book is cheap and should prove useful to many. 

Optische Methoden der Chemie. Von Prof. Fritz 

Weigert. Pp, xvi+632 4-16 Tafeln. (Leipzig: 

Akademische Verlagsgesellschaft, m.b.H,, 1927.) 

38 gold marks. 

Prov. Wkigbrt’s book is a guide to the use of 
optical methods in the study ot chemical problems. 
It is therefore a practical rather than a theoretical 
book, and may be regarded as a specialised form of 
the “ Hand- und Hilfsbuch zur Ausftihrung physiko- 
chemischer Messungen” which was produced by 
Ostwald many years ago, and of which a recent 
edition was reviewed in these columns in 1926. The 
similarity of type of the two books may also be 
inferred from the fact that Prof. Weigert has 
dedicated his own volume to Prof. Luther, now 
joint author of the “ Handund Hilfsbuch.” 

The scope of Prof. Weigert’s book is indicated 
clearly by the headings of the chapters, which deal 
with optical instruments, light sources, light filters, 
photographic processes, spectroscopy, photometry, 
spectrophotometry, colorimetry and nepholometry, 
colour measurement, energy measurements, photo¬ 
chemical measurements, microscopy and ultra¬ 
microscopy, the measurement of refraction, the 
analysis of polarised light, and the study of phos¬ 
phorescence and fluorescence and the like. These 
chapters provide full information as to the instru¬ 
ment^ and processes that are available for eaoh type 
of measurement. The descriptions are illustrated 
by 300 figures in the text, and by 16 plates at the 
end "of the volume. There is also an appendix, in 
which the wave-lengths and intensities of the 
principal spectral lines are given. 

The book is obviously useful, and can be com¬ 
mended without hesitation to all laboratories in 
which optical methods of investigation are used; 
and it should clearly find a place on the shelf on 
whtoh books Of numerical data are kept for im¬ 
mediate reference in the laboratory. T. M. L. 
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The Thirsty Earth : a Study in Irrigation . By 
E. H. Carrier. Pp. 222+8 plates. (London: 
Christophers, 1928.) 10a. 6d. net. 

This book gives a general account of irrigation 
suited to the reader who wishes to know something 
of its effects and of the way it is done without going 
into too much technical detail. The author ^begins 
with a statement of the changes in climate which 
make land formerly humid become more arid : this 
is largely based on Ellsworth Huntington's con¬ 
clusions, though reference is given to the views of 
Stein and of Burrard ; he then gives some account 
of the methods of irrigation in the ancient world 
and in the modern world. The remainder of the 
book, and by far the largest part, is taken up with 
a description pf the irrigated areas in Europe, 
America, Australia, and Africa, both north and 
south. 

The author has collected much useful information 
especially geographical, and he gives numerous 
references which are particularly helpful, as this 
branch of the literature of the subject is not too 
well known. There is one notable omission, which 
should be remedied if a second edition is called for : 
there is no discussion of the relation of irrigation 
to malaria. Whenever irrigation is started in a 
dry region there is always the danger of malaria, 
and indeed this has probably been a factor in the 
break up of old irrigation communities. Some 
reference should have been made to the excellent 
work of Sir Malcolm Watson and those associated 
with him in the Malay Peninsula, and to the in¬ 
vestigations of Prof. K. B. Williamson on the suit- 
ability of certain waters for the development of the 
mosquito. 

Psychology of Infancy and Early Childhood. By 
Prof. Ada Hart Arlitt. (McGraw-Hill Euthenics 
Series.) Pp. xi+228. (New York: McGraw- 
Hill Book Co. Inc. ; London : McGraw-Hill 
Publishing Co., Ltd., 1928.) 10*. net. 

The recent formation of a Child Guidance Clinic 
under the Child Guidance Council, and with the ap¬ 
proval of the London County Council, is an indica¬ 
tion of the increasing importance attached to the 
mental care of the pre-school child in England. 
Miss Arlitt's book comes at a very opportune 
moment, and might with advantage be road by all 
parents who take a real interest in the mental wel¬ 
fare of their children, It is perhaps rather technical 
for the average reader, but there is a tremendous 
amount of straightforward material in the book 
which will point the way to train the pre-school 
child. If all mothers and fathers could be brought 
to carry out the training of the young children on 
the lines indicated, there would undoubtedly be a 
considerable lessening of the number of neurotics 
and psychoneurotios in England, and to a less extent 
a reduction in the number of oases of frank mental 
disorder of purely mental origin. The chapters on 
habit formation and on sooial attitudes in the pre¬ 
school period and the development of personality 
strike us as the two most useful chapters in a well- 
written and evenly balanced book. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return t nor to correspond with 
the writers of, rejected, manuscripts intended for this 
or any other part of N attire. No notice is taken 
of anonymous communications .] 

Short Wave Echoes and the Aurora Borealis. 

In the issue of Nature for Nov. 3 a short note by 
Prof. Carl Stonnor appeared under this title. Prof. 
Stnmier there described the observations made by 
him and Engineer Jorgen Hals, Oslo, of some remark¬ 
able (echoes heard several seconds after the original 
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be easily verified as the signals were 1 unmodulated/ 
and therefore the receiver was kept oscillating. The 
combination tone thus formed had exactly the same 
pitch, whether the original signal was received or the 
echo. The frequency of the looal oscillator waa 
slightly ohanged a few times after a signal was 
received, and then the echo came in causing a slightly 
varied pitch of the combination tone. When there¬ 
upon the receiver was left unaltered, the next real 
signal caused exactly the same pitch in the receiver 
as the last echo. 

The echoes I heard were rather weak, and though 
their oscillation frequency could be easily identified 
to be the same as the frequency of the direct signals, 
the three dots of the original signal oould not be 
recognised in the echo, the latter being of a blurred 
nature, except in the one case where 
the echo came in 3 seconds after the 
signal, when the three dots of the 
original signal were very plainly aud¬ 
ible in the echo as well. 

Thereupon I suggested to Prof. 

_ _ __ Stormer to count the signals in the 

further experiments, so that echoes 

___ heard in Oslo and in Eindhoven 

could perhaps be identified. Up to 
Oct. 24 neither in Oslo nor in Eind¬ 
hoven were echoes heard. However, on 

l /L_ that date, between 16 and 17 G.M.T,, 

' echoes were again observed both in 

V J J Oslo and at two different places 

(3 km. apart) at Eindhoven. The 

__ frequencies of the two oscillating 

receivers at Eindhoven were ad¬ 
justed at different sides of the carrier 
frequency of the signal in order to 

___-Q— — eliminate so far as possible the risk 

] of regarding stray signals as echoes. 

Prof. 8 termer kindly sent me the 
observations made that day at Oslo 
___where 48 echoes were noted. Re¬ 
ceiver No. 1 at Eindhoven (with two 
observers) noted 4 very weak echoes, 
and receiver No. 2 at Eindhoven 

—..registered 5 echoes. A part of the 

simultaneous observations are plotted 
in the accompanying graph (Fig. 1). 
The timing of the @ observations 

—-L-J- was done with a stop watch, while 

" “ for the observations @ the second 


Fio, 1. 

signals—which were emitted from the short wave 
transmitter PCJJ (X = 31*4 metre) Hilversum 
specially fof the experiment—reached the receiver at 
Oslo. These special signals were first sent in March 
1828. Since then the experiment has been repeated 
over and over again, sometimes twice and often four 
times a week. A continuous watch for these echoes 
was also kept at Eindhoven, Holland, in two different 
places, either by myself or an assistant, or by both 
of us. We did not hear any of these long period 
echoes for several months. 

Then suddenly, on Oct. 11, I got a telegram from 
Prof. Stormier stating that very fine echoes had been 
heard that afternoon. Thereupon I immediately 
arranged the same night a series of test signals to be 
sent consisting of three short dots in rapid succession 
given every 30 seconds between 20 and 21 o’clock 
local time. I listened with my assistant to the 120 
signals. Thirteen echoes were observed by both of 
us, the times between the signals and the echoes 
j£ in K : 8. n. 15, 8, 13, 3, a, 8, 8, 12, 15, 13, 8, 8 gee. 
I he (radio) frequency of an echo was always exactly 
equal to the frequency of the signal, which fact could 
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hand of an ordinary watch was used. 

As the echoes often lasted more than 
1*5 sec., there is no doubt that some echoes were 
heard practically simultaneously in the three places 
referred to above. Therefore, though they are often 
difficult to observe, there is no doubt that the echoes 
really exist, as they have been heard by several 
observers at different places and a few times even 
simultaneously. 

As an explanation of these echoes, Prof. 8termer 
in his letter suggests that the waves are reflected 
from the streams and surfaces of electrons which he 
has j>ostulated as the result of his researches on the 
aurora borealis. According to this view, the waves 
would have to penetrate the Kennelly-Heaviside layer 
and travel distances outside the earth’s atmosphere 
comparable with the distance to the moon. 

Now fortunately wireless waves, even short ones, 
usually do not penetrate the Kennelly-Heaviside' 
layer, otherwise long-distance communication would 
be impossible, and an alternative explanation for the 
occurrence of these long interval echoes may be found 
in the fact that the waves may penetrate vreU into but 
not through the layer. Usually, as Prof. Appleton 
has shown, the layer has a relatively well-marked 
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lower boundary against which waves travelling nearly 
vertically are sharply reflected. Now the apparent 

dielectric constant e = 1 - , (where N is the 

mw a 

density of electrons) diminishes with N , and even 
becomes zero for waves of 31*4 metre length and a 
density of circa 10* electrons per c.c. Moreover, with 
the dispersion law expressed by e we easily obtain for 
the phase and group velocity : v x v = c®, 
so that at the places where tne electron density is 
near the critioal one, the phase velocity becomes 
infinite, but at the same time tiie group velocity ap¬ 
proaches zero. When it now happens that the 
relative variation of the electron density with height 
over a distance of a wave-length is small, then the 
waves may penetrate and soak well into the Kennedy- 
Heaviside layer and travel in regions where the group 
velocity is small; they will thereupon be reflected 
at the region where e approaches zero. 

It is obvious that in these circumstances a con¬ 
siderable time may elapse before the echo is received, 
though the waves have never travelled outside the 
earth's atmosphere. This point of view would also 
explain the curious echoes observed by A. Hoyt 
Taylor and L. C. Young ( Proc. Inst. Radio Eng., 
16, 561 ; 1928) which were distinct from the well- 
known round-the-world echoes (as was also remarked 
by Prof. Appleton at the last U.R.8.I. meeting). In 
fact, according to this explanation, any time-interval 
between signal and echo can be expected to occur, the 
phenomenon being wholly governed by the gradient 
of the electron density. This explanation fits in well 
with the fact that the time interval between signal 
and echo is extremely variable. 

Our view is, therefore, that the group is compressed 
and ‘ bottled * for some time in those regions where 
the group velocity approaches zero. 

Balth. van der Pol. 

Natuurkundig Laboratorium der 
N. V. Philips* Gloeilampenfabrieken, 

Eindhoven, Nov. 21. 


In connexion with Prof. Stermer’s interesting 
letter on this subjeot in Natube of Nov. 3, it may be 
of interest to inquire whether by purely terrestrial 
agencies such long temporal retardations of short wave 
signals may be explained. Abnormally long retarda¬ 
tions of suoh signals, returned from the upper atmo¬ 
sphere, were first announced by A. H. Taylor and 
L. C. Young (Proc. Inst. Radio Eng., vol, 16, May 
1928), who, in experiments carried out between Rocky 
Point and Washington, obtained retardations corre¬ 
sponding to a distance of transit of 2900 km, to 
10,000 km., although the great circle distance between 
,the stations was only 420 km. In discussing these 
experiments in a paper at the Brussels meeting of the 
Union Radio 8oient£fique Internationale in September 
last, it was pointed out that wireless waves, meeting 
the ionised layer at vertical incidence, would travel 
towards until they were * reflected ’ at a point where 
the group velocity was reduced to zero, and that if 
the ionisation gradient in this region was not large, 
the waves might be appreciably retarded before and 
after reaching the critical value of ionisation. Put 
quantitatively, the retardation of any signal sent up 

from the ground and received there again is — 

(where c is the velocity of radiation in vacuo , da an 
element of path, and m the refractive index), and this 

quantity may greatly exceed ~ [da if n is very small 

for an appreciable part of the path. 

Now the retardations observed by Engineer Hals 
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and Prof* S termer are much longer than those observed 
by Taylor and Young, but that intermediate values 
are sometimes obtained is evidenced by some work 
carried out in this laboratory by Mr. R. L. A. Borrow, 
who has succeeded in getting photographic registra¬ 
tion of the echoes from Eindhoven (POJJ) corre¬ 
sponding to retardations of 1 sec. The question 
arises whether waves of 30 metres can remain* travel¬ 
ling with a low group velocity in the ionised layer for 
such a long period as 10 sec. and yet be of appreciable 
intensity on arriving again at the ground. As possible 
paths wo might consider the waves as travelling 
round the earth in the ionised layer or as travelling 
horizontally into the sunset (or sunrise) discontinuity 
in the layer and being reflected there. If we con¬ 
sider the group velocity to be small, the calculation 
of the attenuation experienced by the waves turns 
out to be simple, the signal intensity being reduced 
to a-** of its initial value, where / is the frequency 
of electron collisions with air moleculeB and t is the 
time of retardation in the layer. If w© assume 
commonly accepted values for/at 250 km. above the 
earth’s surface, a signal of 10 sec. retardation would 
bo c fc0Of of its original value, while at 400 km. the 
corresponding figure would be e B0 . Thus, unless 
the ordinarily accepted values of f are considerably 
in error, the attenuation of signals retarded by 
travelling at these heights would be very great. But 
if there were sufficient ionisation at heights of 600 km. 
or more, it is certain that retardation without much 
absorption could take plaoe, although our inadequate 
knowledge of the values of / for such regions precludes 
a more quantitative statement. 

There is, however, another possibility. If we think 
of the ionised layer as a ‘ reflecting * shell, the waves 
sent out by an emitting station will converge to some 
point near the Antipodes, which, in turn, may be 
regarded as a source from which another set of waves 
emerges. Now it is known that conditions in the 
layer alter very rapidly, so that the points to which 
the waves converge every A sec. (the time of a circum¬ 
ferential journey) will vary rapidly. It thus may be 
some seconds before a particularly loud repetition of 
a signal reaches a particular region of the earth. 

In conclusion, it may be pointed out that informa¬ 
tion relating to the question of terrestrial or extra¬ 
terrestrial * reflection * may be obtained by testing 
whether waves of 30 metres, meeting the layer at 
approximately vertical incidence, actually pene¬ 
trate it. Experiments to decide this point for slightly 
longer waves have been carried out in transmissions 
between the National Physical Laboratory and this 
laboratory as part of the programme of the Radio 
Research Board of the Department of Scientific and 
Industrial Research, and it is hoped that similar tests 
may be made on 30 metres shortly. 

E. V. Appleton. 

Wheatstone Laboratory, 

King's College, W.C.2, 

Nov. 27. 


The Hydroxyl Radical In Flames. 

The evidence in favour of the view that the hydroxyl 
radical is present in flames has been summarised 
recently by Bonhoeffer and Haber (Z. Phys. Chem 
187, 263 ; 1928). There is no doubt that this radical 
is the emitter of the 3064 A. band, present in the spectra 
of hydrogen flames, and Hulth6n and Zumstein, and 
Bonhoeffer have shown that this band occurs in 
absorption when water vapour is heated to high 
temperatures. The discovery of Ihe existence of this 
Radical in flames has an important bearing on the 
development of our knowledge of mechanisms of the 
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reactions occurring in hydrogen and hydrocarbon 
flames. 

The infra-red radiation from hydrogen flames is 
usually ascribed to the water molecule, on the grounds 
that so many of the emission bands of water vapour 
(600 U G.) and absorption bands of water vapour 
(700° C\) agree with the emission bands from the 
flame (Paschen, Ann. der Phys. und Chem. 52, 214 ; 
1894). If, however, the hydroxyl radical is present in 
water vapour at high temperatures, then some of the 
infra-red emission from the flame may be due to it and 
not to water vapour. Confirmation of this idea is 
obtained from a study of measurements of the total 
radiation (mainly infra-red) from flames of hydrogen 
and oxygen with varying compositions. 

The radiation from this flame has been measured 
by the methods described previously (Gamer and 
Johnson, Jour . Chem. Soc. t 280 ; 1928). The mixed 



gases were burnt in a cylindrical bomb 40 cm. long 
and 2-5 cm. diameter, at an initial pressure of 1 
atmosphere. The radiation emitted through a fluorite 
window was measured by means of a Moll thermopile 
and a Downing galvanometer. The insults are shown 
for a number of mixtures of oxygen and hydrogen in 
Fig. 1, where the galvanometer deflections are plotted 
against percentage comjjosition. The deflections have 
been corrected so that m all cases they correspond to 
the radiation from the same quantity of burnt gas. 
The results are of a preliminary character, and the 
position of the maximum is not known accurately. 

The maximum emission of radiation does not occur 
for the mixture of two volumes of hydrogen with one 
of oxygon, which would be expected, sinoe this mixture 
gives the highest flame temperature. It occurs for the 
mixture H fl + 0 2 very nearly, which indicates that 
the hydroxyl radical may be responsible for the 
emission of part of the radiation from the hydrogen 
flame. w 

On this assumption it is possible to explain the 
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above curve. If the hydroxyl radical is produced as a 
first stage in the reaction between H t and 0 2 , 

H* + Or-*20H, 

and it emits a fraction of the energy of chemical change 
as chemiluminescence, then the quantity of radiation 
emitted will depend on its average duration of life. 
The hydroxyl radical will undergo reaction in the 
presence of hydrogen to give water at a rate which will 
depend on the hydrogen concentration. Thus, excess 
hydrogen will diminish average life of the radical. 
Excess oxygen would be unlikely to produce such a 
marked effect as hydrogen, and the decrease on the 
oxygen side may be due to inelastic collisions, 
OH' 4 Oj^OH + O',, K. Tawada, 

W. E. Gabnek. 

The University, Bristol. 


Molecular Hydrogen in Sunspots* 

While carrying out research on the elements of 
rare earths in sunspots, I happened to notice some 
lines in a photograph taken at the Aroetri solar tower 
by Prof. G. Abetti which, so far as I know, have not 
been hitherto identified. These lines, which were 
relatively intense in the spots, and very faint, or 
entirely absent in the photosphere, may be attributed 
to the secondary spectrum of hydrogen, that is, to 
the molecular spectrum. 

The photograph was taken in the second order 
with dispersion 1 A.»l mm., and comprised the red 
portion of the spectrum between \5900 to K6200, 
one of the regions where partial bonds of striking 
intensity appear in the secondary spectrum. It 
will be noted that the region photographed does not 
include bands of calcium hydride, which covers a large 
portion of the spot spectrum with very numerous and 
very crowded lines, rendering it impossible to identify, 
with any certainty, the lines of the secondary spectrum. 

Since experimental data and thermodynamical 
considerations do not conflict with the presence of 
molecular hydrogen under the conditions of tempera¬ 
ture and pressure prevailing in the spots (4000° K. and 
10 * or 10'* atm.), I resolved to compare a wider region 
of the spot spectrum with the secondary hvdrogm 
spectrum to ascertain whether coincidence between 
the two spectra might strengthen the hypothesis of 
the presence of molecular hydrogen. 

For this purpose I made use of the recent and 
accurate measurements of the secondary spectrum 
of hydrogen carried out by H, G, Gale, G. S. Monk, 
and K. O. Lee (Aatrophys. Jour., 07, 89 ; 1928), and 
of a large scale map (0*25 A.= 1 mm.) of the sunspot 
spectrum taken at Mt. Wilson, a copy of which is 
in the Arcetri Observatory. This map, prepared by 
Ellerman at the great solar tower, using the polarising 
system for the study of magnetic fields, has not yet 
been published. The comparison, which was ex¬ 
tended to the region between X6400 and X4450, shows 
numerous coincidences with a maximum error of about 
± 0 03 A. in the I. A. system. 

I noticed, further, that all the lines which are pre¬ 
sumed to be those of the secondary spectrum of 
hydrogen show no trace of the Zeeman effect as is 
seen in the map. In fact, they behave exactly as 
do the lines of calcium hydride, magnesium hydride, 
etc., also present in the spots. This means that 
molecular hydrogen can be present in the higher 
regions of a sunspot, beyond the influence of the 
magnetic field, where the possibility of the existence# 
at least of certain molecules, is positively assured. 

GlQBOZO PlOCABDl. 

Istituto di Chimioa Generate 

della R. University, Via Gino Capponi 3, 

Firenze, Italy. 





December 8, 1028] 


NATURE 


881 


International Commission on Zoological 
Nomenclature. 

This undersigned has the honour to invite the atten¬ 
tion of the zoological profession to the fact that 
Opinions 08 to 104have been published by the Smith¬ 
sonian Institution (Smithsonian Miscellaneous Collec¬ 
tions, vol. 73, No. 5). The summaries read as follows : 

Opinion 08.—Rigidly construed, Brauer and Bergen - 
stamra (1889 to 1894) did not fix the types for the older 
generic names, except in the oases where they dis¬ 
tinctly state that the species mentioned is the tyf>e of 
the genus. 

Opinion 99.— Entamoeba 1895, with blatta; as type by 
subsequent (1912) designation, is absolute synonym 
of Endamoeba Leidy, 1879a, p. 300, typo blattce, and 
invalidates Entamoeba 1895, tyj>e by subsequent (1913) 
designation homvnis - colt. 

Opinion 100.—Under suspension of the rules the 
genotype of Spirifer Sowerby, 1816, is fixed as Anomta 
striata Martin, and the genotype of Syringothyris 
Winchell, 1863, is fixed as Syringothyris typa Winchell 
(= Spirifer carteri Hall), 

Opinion 101.—The technical Latin designations 
used by Danilewsky, 1891* Antiales de I'lnstitut 
Pasteur , vol. 5 (12), pp. 758-782, are not in harmony 
with the International Rules of Zoological Nomen¬ 
clature, and are therefore not subject to citation or the 
law of priority on basis of said publication. 

Opinion' 102.—A generic name (example, Proteo¬ 
cephalus, 1868) is not invalidated by the earlier pub¬ 
lication of the identical or a similar name of higher 
rank (example, Proteocephala , 1828). If Taenia 

ambigua (tod. of Proteocephalus , 1858) is congeneric 
with ocellcUa (tsd. of IchthyoUmia , 1894), Ichthyotamia 
is a subjective synonym of Proteocephalus . 

Opinion 103.—The type of Orus Pallas, 1767, is 
Ardea grus Linn., 1758, by absolute tautonymy. Grus 
is hereby placed in the official list of generic names. 

Opinion 104.—The following 57 generic names, 
with type species cited, are hereby placer! in the 
official list of generic names : 

Protozoa: Bursaria , Eimeria, Laverania, Plas¬ 
modium, Sarcocystis ; Cestoda : Ligtda ; Nematoda ; 
Filaria, Hetsrodera, Ehabditis , Strongylus , Syngamus ; 
Oligooheeta ; Enchytrasus ; Hirudinea : Hatmadipsa, 
Limnatis; Crustacea: Armadillidiurn, Astacus, Cancer, 
Diaptonms , Qammarus, Homarus , Nephrons, Oniscus , 
Pandalus, Penceus, Porcellio ; Xiphosura : Limulus ; 
Boorpionidea : Scorpio ; A renew seu Araneida : Avi- 
endaria, Dendryphantes , Dysdera , Latrodectus, Segestria ; 
Acarina: Cheyletus , Chorioptes, Demodex, Derma - 
nyssus, Otydphagus, Polydesmus, Psoroptcs , Rhizo - 
gtypkus, Trombidium ; Thysanura: Lepisma ; Collem- 
bola : Podura ; Orthoptera : Blatta , Ectobius , Gryl- 
lus, Periplaneta; Anoplura : Pediculus, Phthirus ; 
Hemiptera : Anthocoris, Nabis, Notonecla, Reduvius , 
Triatoma; Dermaptera; Forficuh; Suotoria s. 
Siphonaptera s. Aphaniptera : Pulex ; Mammalia : 
Cercopithecus. 

C. W. Stiles 

(Secretary to the International Commission on 
Zoological Nomenclature). 

Washington, D.C. 


A Psychological Analysis of Radicalism. 

Having recently travelled round the world, and 
come in contact with various types of radicalism, 
especially in Russia and India, I have thought it 
possible that some forth of analysis might facilitate 
clearer thinking. It is possible to recognise three 
types: 
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(1) Emotional radicalism. 

(2) Mechanical radicalism. 

(3) Rational radicalism. 

By radicalism we mean the attitude of seeking or 
romoting radical or fundamental reforms. In the 
ret type we witness a desire for reform, without any 
sufficiently considered programme. Formerly we had 
a party in the United States called the Populist Farty. 
It had considerable success at first, as a party of 
justifiable indignation or protest, but having no well- 
reasoned plans it became extinct. Some one wittily 
defined a populist as “ a man who doesn’t know what 
he wants, but wants it damned bad.” The second 
type is built on a theory or dogma, and is well illus¬ 
trated by Marxian or Leninian socialism. In Russia, 
furious debates arise over the question, What would 
Marx, or what would Lenin, have said or done in 
existing circumstances ? The third type, to which 
many scientific men belong, is pragmatic, and depends 
upon the close and constant study of all the factors 
involved. 

The first and third types involve more thought 
than the second ; but in the first the attitude is 
primarily subjective, in the third more objective. 
Rational radicalism, while abundantly distinct from 
the other two, partakes in some measure of their 
qualities. Thus it necessarily has to be based on 
fixed principles, the laws of Nature ; and it gets its 
driving force from those emotions which come from 
a sense of human values, regardless of mechanistic or 
cosmic considerations. Emotional radicalism is the 
easiest, and may even be said to be displayed by 
children when they resent discipline. Rational 
radicalism is the hardest, and at different times may 
be the most conservative or cautious, or the most 
progressive and venturesome. Its programme varies 
with circumstances, and with the completeness of our 
knowledge and accuracy of our judgments. ‘ 

T. D. A. COCKERELL. 

University of Colorado, 

Boulder, Colorado, Oct. 30. 


Long Wave Radio Reception and Atmospheric 
Ozone. 

I agree with Dr. Dobson (Nature, Nov. 10, p. 
725) that the relation that has been found between 
Bangalore observations on Madras and the ozone 
values for north-western Europe requires extended 
observations for confirmation. Far from being an 
assertion of an established relation, my letter was 
intended to direct attention to the probable connexion 
as shown by the correlation figure of 0*88 ± 0*023. 

Dr. Dobson is no doubt aware of the periodic 
variations in radio field intensity as well; this has 
been shown by Austin, Mesny, and other observers. 
The Bangalore observations on Madras, too, indicate 
the same. In addition to the seasonal variations 
noted by every observer, we have also an annual 
increase in intensity, specially marked in the ob¬ 
servations on Bordeaux, at Maud on, and at Washing¬ 
ton, with fairly definite similar variations in sunspots 
(Wolfer’s figures). 

In the present case, considering the great distance 
and the period of comparison—six months—the 
relation found was so unexpected that a common 
cause lor the variations suggested itself; if true, it 
would mean that the variations in ozone values 
woufd not partake of a strictly local character. 

In view, however, of Dr. Dobson’s statement that 
in lower latitudes the annual variations of ozone are 
comparatively small, it would be interesting to know 

there is any similarity in the variations at low 
latitudes, such as they exist. The actual ozone value 

z2 
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will no doubt, as Dr. Dobson says, depend on the 
locality itself. 

While taking the greatest care in the examination 
of observations, any probable connexion should not 
be overlooked. K, Sreenivasan. 

643 Fulham Road, London, S.W.6. 

Higher Hydrocarbons from Methane. 

Messrs. Stanley and Nash, in their interesting 
letter on the production of higher hydrocarbons from 
methane, Nature, Nov. 10, p. 726 (of. also Prof. 
Wheeler’s comments, Nov. 17, p. 773), have inquired 
whether the carbon which is formed during the thermal 
decomposition of methane could combine with hydro¬ 
gen to form gaseous hydrocarbons. 

In attempting to extend the methods of measuring 
the area of catalytically active surfaces to non- 
inetallic surfaces (Proc. Boy . Soc., A. vol. 119, p. 190 ; 
1928) I have studied the action of a graphite surface 
supported on china clay rods on methane, ethylene, 
acetylene, propylene, and hydrogen. The graphite 
film was heateci by an electric current to temperatures 
varying from 800° C. to 1200° C., estimated by a dis¬ 
appearing wire optical pyrometer. In the ease of 
these hydrocarbons, gas carbon was always deposited 
on the exterior of the graphite film. A good deposit of 
carbon was also found in the pores of the china clay 
rods, so much so that the initially white rod was turned 
black throughout, and the rate of diffusion of gas from 
the centre of the rod to the outside was cut down ten 
times by heating for 5 min. at 1100° C. in propylene. 

During the experiments with methane and propylene, 
these gases were suddenly removed and replaced by 
pressures of 6,10,20, and 60 cm. of pure hydrogen. In 
only one case was there any change in the pressure of 
the hydrogen introduced, this being a slight increase 
in pressure of 0*16 cm. mercury, and fully accounted 
for by the fall in the barometric pressure during the 
experiment.' 

The conclusion seems evident that under these 
conditions the carbon deposited is incapable of com¬ 
bining with hydrogen at any appreciable speed. 
Whether carbon could combine with hydrogen at the 
instant of deposition seems doubtful. 

F. Hurn Constable. 

St. John’s College, Cambridge. 

Rotation of Molecules Induced by Light. 

In an earlier note to Nature (Aug. 26, p. 278) we 
ventured to suggest that the nebulosity or wings which 
accompany the original lines of the mercury arc alter 
scattering in benzene liquid, are the effect of those 
collisions of the incident light-quanta with the mole¬ 
cules which result in a change of their rotational state. 
At the present time we are not very clear as to the 
conditions under which a spin may be set up in the 
molecule when it collides with a light-quantum. It 
appears, however, reasonable to suppose that the 
probability of such spin being induced should depend, 
among other factors, on the degree of optioal aniso¬ 
tropy of the molecule. 

In agreement with this supposition it is found that 
while the aromatic compounds such as benzene, 
toluene, pyridine, etc., which have a strong optical 
anisotropy, exhibit the wings of the scattered lines in 
a striking manner, the aliphatic compounds such as 
carbon tetrachloride, ether, alcohol, etc-, which are 
much more nearly isotropic optically, exhibit the effect 
only very feebly. A further confirmation of this idea 
is furnished by photographs of the scattered spectrum 
from carbon disulphide taken by Mr. P. V. Krish- 
naraurthy in our laboratory. 

It ib well known that the carbon disulphide mole- 
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cule has a high degree of optical anisotropy. The 
photographs show, as expected, besides some displaced 
lines, also strong wings accompanying the original 
lines of the mercury arc. Incidentally, we may 
mention that the wings appear to consist of unpolarised 
light. C. V. Raman. 

K. S. Kribhnan. 

210 Bowbazar Street, 

Calcutta, Oct. 18. 

The Ghromomeres of Liituat, 

In specially well-fixed preparations of the paohy- 
hase (pachytene stage) of LUium, stained with iron- 
razilin, the following phenomena were observed: 

The homologous ohromomeres of the two conjugated 
threads are split, and the two halves of each 
(chromioles) remain in contact (as Gelei also found ; 
Archiv /. ZeUjorsch ., 22 ; 1921). 

These two pairs of chromioles become joined (if 
small) by transverse threads (as Gelei also observed), 
and if large by lateral fusion. 

Rather often both the sister chromioles of one 
homologue do not unite with their partners, but only 
one unites. Thus a transverse V is formed. Some¬ 
times a number of such V’s follow one another in the 
thread. 

In a small percentage of cases the two sister 
chromioles of one chromosome are not equal to the 
homologous pair, but are much smaller. 

In a somewhat larger number of cases, both homo¬ 
logous ohromomeres are markedly smaller than the 
general size (although this is variable). They are 
connected by two transverse threads. This double 
connexion is an indication that they are divided, 
which is not otherwise visible. 

In quit© a small percentage of oases only one 
homologous chromomere is visible. It is large and 
well stained, sometimes showing indications of 
division into two. On the other side there is a blank, 
and there are no transverse threads. 

John Belling, 

Carnegie Institution of Washington, 
Department of Genetics, 

Cold Spring Harbor, New York, U.S.A., Oct. 1. 

The Electrical Conductivity of Metals. 

In the recent theories of metallic conduction the 
exchange of electrons between neighbouring atoms 
has perhaps not been sufficiently considered. The 
new quantum mechanics as applied to molecules has 
shown that, for distances of the order of those which 
separate the atoms in a crystal lattice, electrons go 
over from one atom to the other more than 10 ia times 
per sec. Roughly, this frequency of interchange is 
a function of the nuclear charge, of the number of 
the electrons per atom, as well as of the average 
distance of the atomic neighbours (number of atoms 
per cell; temperature). These variables have been 
shown by K. F. Herzfeld (Phys. Review, vol, 29, p. 701; 
1927) to be decisive in making an element a metallic 
conductor. An applied external field will favour 
the rate of exchange with the neighbours lying in 
the direction of the electric field, and cause a flow of 
electrons in one direction. For certain appropriate 
values of the atomic properties, super-conductivity 
may result. 

By admitting this sharing of electrons it is possible 
to account for the magnetic properties of single metal 
crystals of zinc and cadmium, which have recently 
been investigated at my suggestion (Proc. Pop. 
Society, in course of publication; Nature, Mar, 10, 
1928.) Richard Ruhdy* 

Toronto. 
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Production and Properties of High-frequency Radiation. 1 

By Sir Ernest Rutherford, O.M., Pres, R,8. 


I N my address last year I referred to recent 
advances in the production of very high volt¬ 
ages for technical purposes, and the apjdication 
or these voltages to highly exhausted tubes in order 
to obtain a copious supply of high-speed electrons 
and atoms ana high-frequency radiation. It is of 
interest to note how rapidly in recent years our 
ideas have widened as to the possibilities of pro¬ 
duction of very high-frequency radiation of the 
X-ray type, both by artificial and natural processes. 
On the quantum theory, the energy associated 
with a quantum of radiation of frequency v is given 
by hv y where h is the well-known constant of Planck. 
When swift electrons impinge on matter, radiation 
of an X -ray type is generated over a wide range of 
frequencies, and it has been verified experimentally 
that the maximum frequency of the radiation 
obtainable in this way is limited by the relation 
E**hv y where E is the energy of motion of the 
electron, a result in accordance with energy con¬ 
siderations. 

For purposes of discussion, it is very convenient 
to express the energy of a quantum not in ergs 
but in terms of a potential difference in volts, 
through which an electron must fall to acquire an 
equal energy. Expressed in this way, the energy 
of a quantum of green light corresponds to 2 
electron-volts, or 2 volts for brevity. Before the 
advent of X-rays the highest frequencies examined 
were confined to the ultra-violet part of the light 
spectrum, corresponding to less than 10 volts. 
Following the discovery of X-rays and the applica¬ 
tion of methods for determining their frequency, 
we have been enabled to study radiations over a 
wide range of individual energy, varying from a few 
hundred volts to 300,000 volts or more. By the 
use of special gratings and other mothods, the gap 
in frequency between ordinary ultra-violet light 
and soft X-rays has been bridged in the last few 
years. There appears to be no limit to the maxi¬ 
mum frequency tii&f be obtained by the 
bombardment of mattte with electrons, except the 
practical difficulty of obtaining streams of the 
requisite high-velocity electrons. In some recent 
experiments in the Institute of Technology, Pasa¬ 
dena, about 1 million volts has been successfully 
applied for a short time to & suitably designed 
X-ray tube. It is stated that the X-rays obtained 
were of such intensity and penetrating power that 
they could easily be observed by the luminosity on 
a phosphorescent soreen 100 feet away. 

So far our experiments in this direction have 
been limited to about 1 million volts, and we have 
not yet been able to produce X-rays in the labora¬ 
tory of penetrating power equal to that shown by 
the y-rays spontaneously emitted by radioactive 
bodies. The highest frequency observed in their 
transformations corresponds to between 3 and 4 
million volts. Some recent experiments indicate 

1 From the presidential addrew delivered at the annivereary 
meeting of the Royal Society on Nov. SO. 
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that the y-rays which accompany the weak radio¬ 
activity of potassium are of still greater penetrating 
power than the rays from radium, but no definite 
estimate of the maximum frequency has* so far 
been made. 

There is in addition another general method of 
estimating the frequency of radiation that may 
arise in certain fundamental atomic processes of a 
simple type. According to modern views, energy 
and mass are closely connected, and the relation 
between the energy E resident in a mass m is given 
by the well-known equation of Einstein, E = me* t 
where c is the velocity of light. According to this 
view, if any system decreases in mass by internal 
rearrangement, the total energy lost in the process 
is given by the product of the change of mass 
multiplied by c 2 . If this energy is emitted in the 
form of a radiation of one definite frequency v, then 
hv =c*dm, where dm is the accompanying change of 
mass of the system. On account of the very small 
change of mass even for a large emission of energy, 
it is difficult to give a direct experimental proof 
of this relation, but there seems to be little doubt 
of its general validity. Even for the radioactive 
bodies which in their successive transformations 
spontaneously emit a very large amount of energy 
per atom, in the form of a-, /i- and y-rays, the effect 
to be expected is small and difficult to measure. 
The atom of uranium of mass about 238, after 
successive transformations involving the loss of 
eight a-particles, changes into an isotope of lead 
of mass about 206. It is to be anticipated that, 
if the methods of positive ray analysis oould be 
applied to these elements, the difference between 
the atomic masses of uranium and the resulting 
lead would include not only the mass of 8 helium 
nuclei in the free state, but also about 0 05 unit 
of atomic mass, corresponding to the total emission 
of energy of about 46 million electron-volts per 
disintegrating atom of uranium. This difference 
—about 1 in 4000—should be just detectable by 
the methods employed by Aston in his study of 
isotopes. Similarly the change of mass in each 
transformation can be deduced if the energy re¬ 
leased during the process is known experimentally. 

We shall now consider the application of these 
ideas to certain nuclear processes. It is now 
generally accepted that the nuclei of all the 
elements are composed of protons (hydrogen nuclei) 
and electrons. While it is of course difficult to give 
a definite proof of this hypothesis, we know that 
it is strongly supported by the work of Aston on the 
atomic masses of the isotopes of the elements and 
by the experiments on the liberation of protons 
from oertam light elements when bombarded by 
swift a-particles. It is generally supposed that 
the helium nucleus is composed of a close com¬ 
bination of four protons and two electrons. The 
mass of the helium atom is 4-00216 (0 * 16), while 
the mass of four hydrogen atoms in the free state 
is 4 x 1-00778. There is in consequence a loss of 
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mass of 0*029 in the formation of the helium 
atom. This indicates a loss of energy of 27 million 
electron-volts in the process of building a helium 
nucleus from free protons and electrons. If it be 
possible to imagine that in some way this energy 
is emitted catastrophically, in a single quantum of 
radiation, the energy of the quantum would 
correspond to 27 million volts. The energy emitted 
per atom is thus very large, and it has been sug¬ 
gested by Eddington and others that the formation 
of helium from hydrogen nuclei and electrons may 
be one of the sources of the energy radiation from 
the stars. 

In a similar way the total energy emitted during 
the formation of any atom of known mass from 
free protons and electrons may be estimated. Since 
the proton in a free state has a mass 1-0073, and a* 
mass about 1000 in the average nuclear combina¬ 
tion, the energy released per proton is about 7 
million volts. iTor example, the atomic weight of 
the most abundant isotope of mercury (atomic 
number 80) is 200*016, and this presumably con¬ 
tains 200 protons, of mass nearly unity, and 120 
electrons. Disregarding the small mass duo to the 
electrons, we may conclude that the total energy 
emitted during the formation of a mercury atom 
from free protons and electrons is about 1400 
million electron volts. 

When we consider the extreme complication of 
such a heavy nucleus and the number of its com¬ 
ponent parts, it is difficult to believe that this 
emission of energy can take place in one single 
catastrophic act. It is so much more likely that 
the energy is emitted in a step-by-step process 
during the organisation of the nucleus. Except for 
light atoms, where the nuclear structure is simple, 
it is to be expected that the radiation of energy from 
all complex nuolei would occur in successive stages. 

On the other hand, there is one possibility to 
consider, which was first put forward by Jeans to 
account for the long lives of the hot stars. He 
supposes that even the protons and electrons are 
not indestructible, but may under unknown con¬ 
ditions be transformed into radiation. The total 
internal energy of the electron is about 500,000 
volts, but of the proton 1840 times greater, or about 
940 million volts. If wc suppose the proton and 
electron to disappear together in the form of radia¬ 
tion, there must be an enormous liberation of energy. 
If this energy be emitted in a single quantum, we 
should expect to obtain a y-radiation correspond¬ 
ing to about 940 million volts. Such a hypothesis 
is admittedly of a very speculative nature and may 
be very difficult of direct proof or disproof. 

Apart from the radioactive bodies we have no 
definite experimental evidence of the emission of 
penetrating radiations, either in the formation of 
atoms or destruction of protons, and it may be that 
the processes considered do not take place under 
the conditions of our experiments on the earth. 
On the other hand, the long life of the hot stars 
indicated by general astronomical evidence does 
seem to demand some such process or processes in 
which the liberation of energy is enormous com¬ 
pared with the mass involved. 
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It is thus of very great interest to examine 
whether any direct experimental evidence can be 
obtained of the existence of such extraordinarily 
energetic y-rays. This interest is heightened by 
the experiments in recent years which have shown 
the existence of an extremely penetrating type of 
radiation, sometimes called the 4 cosmic 1 rays, in 
our atmosphere—a radiation much more pene¬ 
trating than the y-rays from the radioactive bodies. 
This radiation has been detected and measured by 
the small ionisation produced in a closed electro¬ 
scope. The initial observations were made by 
Hess and by Kolhdrster, and we owe much to the 
admirable experiments of Millikan and Cameron, 
who have carefully examined the absorption of this 
radiation by the water of mountain lakes, which are 
practically devoid of ordinary radioactive matter. 

It is clear from these experiments that the radia¬ 
tion is complex in character, and that there are 
present radiations whioh are able to pass through 
17 metres of water for a reduction of intensity to 
one-half value. It is natural to suppose that this 
radiation is of a y-ray type, but it should be borne 
in mind that the effects so far observed would be 
equally explicable if the radiations consisted not 
of high-frequency y-rays, but of high-energy elec¬ 
trons entering our atmosphere. 

Assuming, however, that the radiation is of the 
y-ray type, it is necessary to consider the factors 
that determine the absorption of such a radiation 
by matter. During the past twenty years the 
problem of the nature of the absorption of X-rays 
and y-rays by matter has been the subject of 
detailed investigations, and there is now a general 
consensus of opinion of the main features of the 
processes involved. In the case of the heavier ele¬ 
ments, the absorption of ordinary X-rays is mainly 
due to the interaction between the radiation and 
the electrons in the atom, whereby the energy of 
the quantum of radiation is transferred to the 
electron. This is generally known as the ‘ photo¬ 
electric ’ effect. In addition, there is a relatively 
small loss of energy due to the scattering of the 
incident radiation by the electrons ; but in general, 
except for very high-frequency X-rays and light 
elements, the absorption due to the photoelectric 
effect predominates. The case is quite different 
when we deal with penetrating y-rays, where the 
loss of energy due to the process of scattering be¬ 
comes relatively much more important, ana for 
radiation of the order of 100 million volts almost 
completely governs the absorption. 

The main features of this scattering, known as the 
Compton effect, are now well understood. There 
is an occasional interaction between the quantum 
of radiation and the electron in an atom, whereby 
the radiation is scattered and the electron set in 
motion. The scattered radiation is always of lower 
frequency than the incident radiation, the difference 
depending on the angle of scattering. In this type 
of encounter between radiation and an electron, 
both momentum and energy are conserved, and 
consequently the energy given to the electron 
depends on the nature of the encounter and thus 
on the angle of scattering of the radiation. The 
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essential ootTwnaeBB oi mis wieory nas oeen vennea 
by several distinct methods. 

When a pure radiation of definite frequency is 
passed through matter, there always remains some 
transmitted radiation which has "not been trans¬ 
formed, but mixed with it are degraded radiations 
of much lower frequency and swift electrons set in 
motion by the process of scattering. The ionisa¬ 
tion observed in a closed vessel is probably mainly 
due to the electrons liberated by scattering in the 
medium and the walls of the containing vessel. 

Assuming that the laws of the Compton process 
of scattering are valid for high-frequency radiation, 
there still remains the difficulty of estimating the 
probability of such scattering encounters, for on 
this probability depends the actual magnitude of 
the absorption coefficient. Different methods of 
calculating this probability have been given by 
A. H. Compton, Dirac, and recently by Klein and 
Nishina. The theory of Compton is based mainly on 
classical analogies, and that of Dirac on the earlier 
quantum mechanics. Recently the problem has 
been attacked again by Klein and Nishina (Nature, 
Sept. 15, 1928), using the later relativistic form of 
wave-mechanics formulated by Dirac. The cal¬ 
culated absorption coefficients for high-frequency 
radiations differ materially from one another on 
these three theories, and in particular the theory 
of Klein and Nishina gives a greater absorption 
coefficient for a given high-frequency radiation. 
For radiations of individual energy more than 100 
million volts, the coefficient is about live times 
greater than that given by the formula of 
Dirac. 

Unfortunately, the experimental evidence avail¬ 
able from a study of the absorption of the most 
penetrating y-rays from radioactive bodies is not 
oomplete enough to give a definite test of the valid¬ 
ity of these theories. However, Mr. Gray, of the 
Cavendish Laboratory, who has made a careful 
examination of existing data on the absorption of 
y-rays, informs me that the evidence as a whole is 
more in accord with the theory of Klein and Nishina 
than with the earlier theories of Compton and Dirac. 
It is evident, however, that in view of the import¬ 
ance of the question, a careful determination is 
required of the absorption and scattering of v-rays 
of as definite frequency as possible in order to 
distinguish between the various theories. 

It is of interest to note that the absorption 
coefficient of the most penetrating type oi radiation 
deduced by Millikan and Cameron from their 
experiments is in excellent aocord with that to be 
expected on the Klein-Nishina theory for a quantum 
of energy 940 million volts—the energy demanded 
for the transformation of the internal energy of the 

r >ton into radiation. Although this agreement 
suggestive, our theories of absorption are at 
pBsent too uncertain to place much weight upon 
It. Sven if subsequent experiment should prove 
the correctness of an absorption formula within a 
certain range of frequency corresponding to the 
y.raya,there would still be the need of extrapolating 
the formula over a very wide range, say from, 
quantum energies of 3 million volts to 1000 

VcmuI**] 


million voits, to inciuae tine unra-penetraring rays 
observed in our atmosphere. 

In addition, there are a number of new factors 
which may have to be taken into consideration 
when we are dealing with the passage of very high- 
frequency radiation through matter. In the ordin¬ 
ary theories, the scattering of the radiation is 
supposed to be confined to the extra-nuclear 
electrons, but if we are dealing with a quantum of 
energy corresponding to the order of 100 million 
volts, it is not unlikely that the nuclear electrons 
may be effective in scattering as well as the outer 
electrons. Such an effect is to be expected if the 
energy of the quantum is large compared with the 
energy required to release an electron from the 
nucleus. In addition there is always the possi¬ 
bility and even the probability that such energetic 
radiations or the swift electrons liberated by them 
may be able occasionally to disintegrate the nucleus 
of the atom in their path. 

For all these reasons, it is evident that much 
more information is required before we can draw 
any but tentative conclusions as to the nature of 
the penetrating radiations in our atmosphere. 
So far, experiments have been mainly confined 
to measuring the ionisation produced in a sealed 
electroscope. Further experiments are required 
which will give us definite indication of the energy 
of the swift electrons present in the atmosphere, 
for this will give us valuable information on the 
maximum frequency of the radiation present, 
quite independently of the exact accuracy of our 
theories of absorption. 

Continued observations made in a Wilson ex¬ 
pansion chamber should throw much light on the 
nature of the particles which produce the ionisation 
in a closed vessel, and with the addition of a mag¬ 
netic field of sufficient intensity the curvature of 
the tracks of fl -rays should enable us to deter¬ 
mine their individual energy. Experiments of an 
analogous kind have already been made with an 
expansion chamber by Skobelzyn, in order to 
determine the relative intensities of the main 
y-rays emitted by radium C. In the course of 
these experiments he has observed on several 
occasions the trails of very energetic /3-particles, 
probably arising from the ultra-penetrating radia¬ 
tion in our atmosphere. During the present year 
Prof. Hans Geiger has developed a modified form 
of /3-ray oounter which records each /3-particle 
entering a vessel of considerable volume in any 
direction. This new method is so delicate that it 
may prove very useful in counting and even 
recording the number of /3-particles produced by 
the oenetrating radiation. 

While it is to be hoped that in the years to 
oome we may have available for study in our 
laboratories swifter /3-rays and higher frequency 
radiation than we have to-day, we can scarcely 
hope in the near future to produce artificially 
radiations, atoms, and electrons which have an 
individual energy of the order of 100 million to 
1000 million volts, such as are present in our 
atmosphere. 

It is thus of great interest and importance to use 
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every promising method of attack to throw light 
on the nature and origin of these penetrating 
radiations and the effects arising in their trans¬ 
mission through matter. The magnitude of the 
effects to be observed is small and not easy to 
measure with accuracy; but with the ever- 
increasing delicacy of methods of attack we may 
hope to gain much further information. The 
study of these extraordinarily penetrating radia¬ 


tions is not only of great interest in itself, but also 
for its promise of throwing new light on funda¬ 
mental processes in our universe connected with 
the building up and destruction of atoms. It may 
take many years of faithful experiment before the 
evidence is sufficient to test the correctness of the 
numerous interesting speculations that have been 
advanced to account for the origin and nature of 
these radiations. 


Copper in 

N more than one occasion attention has been 
directed to the work of the British Associa¬ 
tion Research Committee which is investigating the 
sources of Early Sumerian copper. The interim 
report which was presented at the recent Glasgow 
meeting of the Association is of exceptional interest. 
It embodies a report by Prof. C. H. Desch which 
would appear to point to a possible source from 
which copper reached Mesopotamia in early times. 
It is scarcely necessary to say that the quantity 
of copper and bronze objects found is one of the 
not least remarkable features of recent excavations 
on early sites in Sumeria. It has almost revolu¬ 
tionised our conception of the early stages in the 
growth of civilisation. 

The method followed by the Committee has 
been to analyse chemically as many samples of 
ancient copper and bronze objects as could be 
obtained for comparison with the analyses of ores 
from the various areas in which supplies of copper 
might have been accessible to the Sumerians. 
Examples of early date from areas other than 
Sumeria have also been analysed for purposes of 
comparison. In the present report, for example, 
Prof. Desch deals with objects from Susa, Ur, Kish, 
Bahrein Island, Egypt,, including the sheet metal 
of the statue of Pepy I, now in the Cairo Museum, 
and North Arcot, India. Specimens from Mohenjo- 
Daro are still under examination, and samples from 
other localities still await attention. Egyptian 
fragments from various sites supplied by the 
Ashmolean Museum, Oxford, too small for analysis, 
were examined spectroscopically. Ores were ob¬ 
tained from Anatolia, Persia, Arabia, and Egypt. 
Prof. C. 0. Bannister, as well as Prof. Desch, has 
taken part in the work of analysis. 

An analysis of three specimens of bronze from 
the first grave at Ur, dated about 3600 B.c., 
showed that notwithstanding their early date, 
they consisted of a tin bronze, with niokel as a 
characteristic impurity. The figures were as 
follows :— 


~ 

A 

per cent, 

B 

per ceat. 

\ 

c 

per cent. 

Copper . 

84-18 

85-13 

85-01 

Tin .... 

1200 

11-78 

14-52 

Lead 

1*62 

M3 

0-47 

Nickel . 

2-20 

0-25 

trace 

Iron 

. * - 

1-71 

1 



Antiquity. 

Specimens obtained from the excavations at Kish 
in 1928 also contained nickel, though in smaller 
quantities, while of specimens obtained in 1926, 
copper from Mound A (3000 b.c.) showed nickel 
3-34 per cent, and bronze from Mound W (Nebuch¬ 
adnezzar) showed of nickel a trace, with 4-05 of tin 
and 6-10 of iron. Samples from Tel-el-Obeid 
showed respectively nickel 0-12 (from the frieze) 
and 0-23 (a nail); but a nail from Iraq of 2000 B.c. 
yielded no nickel. 

In no case was there antimony. 

Bronze dated with some probability at 1200 B.o. 
obtained by Sir Flinders Petrie from tumuli in 
Bahrein Island, yielded nickel in two cases in a 
percentage of 0*27 and 0-62. These specimens 
in the quantity of sulphur present showed evidence 
of imperfect smelting, while the proportion of tin 
present in some was so high as to render the bronze 
too brittle. 

Among the Egyptian samples, the sheet metal 
from the statue of Pepy snowed a remarkably 
high percentage of nickel—106. The Egyptian 
specimens examined spectroscopically showed no 
traces of gold or nickel. Some were pure copper ; 
others showed traces of iron and arsenic, with, in 
one case, tin 5*25 per cent. The North Arcot 
specimens had 0*25 per cent of nickel. 

Prof. Desch quotes analyses of three objects by 
Von Bibra from the North-West Palace of Nineveh 
found by Layard, containing 018, 0*30, and 0*20 
per cent of nickel respectively, while J. Sibelien 
found 0*28 per cent of nickel in a Sumerian statuette 
(about 3000 B.c.) and 0-43 per cent in a copper adze 
of the First Egyptian Dynasty. 

Having these results in view, and having regard 
to the fact that nickel is by no means an invariable 
constituent in copper ores, the aim of the Committee 
is now to find an ore which would be likely to yield 
niokel in such proportions. Native copper from 
Angora has yielded copper 99*83, a trace only of 
tin, 0*17 of iron, and no trace of nickel, while native 
copper from Arghana with 97*08 of copper, 0*27 
of tin, 213 of iron, has 0 03 of nickel. A copper 
chisel of the early dynastic period yielded copper 
93*21 per cent, silver 2*51 per cent, gold 4*14 
per cent, lead 0*06, and arsenic 0 00 per cent, 
and was therefore probably composed of native 
metal. 

Ores from Persia, the Blaok Sea, and the Sea 
of Marmora, Cyprus, various parte of Egypt and 
Sinai, yielded no result, all being free from nickel. 

{Gvntinufrt on p, 896.) 
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The Quantum Theory* 1 

By Prof. H. S. Allkn, University of St. Andrews, 


I N a lecture on the quantum theory it might be 
thought fitting to commence with a clear 
explanation of the purpose, nature, and scope of 
the subject; but an attempt to answer briefly the 
question, ‘ What is the quantum theory \ 1 would 
prove as baffling as Osborne Reynolds found the 
answer to the question, What is thermodynamics? 
He confessed that he felt tempted to reply : 

“ It is a very difficult subject, nearly, if not 
quite, unfit for a lecture. The reasoning involved 
is such as can only be expressed in mathematical 
language. But this alone should not preclude the 
discussion of the leading features in popular 
language. The physical theories of astronomy, 
light, and sound, involve even more complex 
reasoning, and yet these have been rendered 
popular, to the very great improvement of the 
theories. 11 


The discussion of the quantum theory, however, 
presents a further and perhaps a greater difficulty. 
When Osborne Reynolds lectured on the general 
theory of thermodynamics in 1883, the foundations 
of the subject had been well and truly laid by the 
labours of those nineteenth - century leaders of 
physical science, Carnot, Joule, Clausius, Thomson, 
and Helmholtz. But even yet we are not quite 
satisfied as to the foundations of the quantum 
theory. Builder’s rubble is still scattered over 
the ground, and the building itself is still in process 
of erection. Although the first stone was laid by 
Dr, Max Planck, professor of theoretical physics 
in the University of Berlin, on Dec. 14, 1900, the 
scaffolding has not yet been removed, and it is 
difficult, if not impossible, to get a bird’s-eye view 
of the structure. 

The quantum theory, though it has not attracted 
so much popular attention as the theory of rela¬ 
tivity, has created problems of equal if not greater 
philosophical and scientific importance. The most 
acute question in physics at the present time is the 
problem of the nature of light. Is light corpus¬ 
cular or undulatory in structure ? In 1905, Einstein 


1 From a lecture on “Some PliUosophloal Aspect® of the Quantum 
Theory,” delivered to the St, Andrew® University Philosophical Society, 
Oct £&, 1028. 


first suggested the hypothesis of light quanta. It 
is as though in digging the ground for the new 
theory he had unearthed the foundations of 
Newton's corpuscular theory and employed them 
in the construction of a new building ; and all 
the time across the wav was the magnificent 
structure of the undulatory theory of light erected 
by the labours of Huyghens, Young, and Fresnel, 
and enriched by the genius of Clerk Maxwell. 

Up to the present no one has bridged the gulf 
between these two buildings. Many attempts 
have been made to build a bridge, but the key¬ 
stone of the arch has not been fitted. Physicists 
are obliged to live sometimes in one building, some¬ 
times in the other. We use either hypothesis 
according to the nature of the problem that we 
have under consideration, or, as Sir William Bragg 
expressed it in his presidential address to the 
British Association at Glasgow : 

“ On Mondays, Wednesdays, and Fridays we 
adopt the one hypothesis, on Tuesdays, Thursdays, 
and Saturdays the other. We know that we 
cannot be seeing clearly and fully in either case, 
but are perfectly content to work and wait for the 
complete understanding.” 

Light Quanta. 

According to Einstein's hypothesis, the energy 
of radiation, instead of spreading out in all direc¬ 
tions from the source as the undulatory theory of 
light would lead us to expect, is concentrated in 
certain bundles or units of energy so that propaga¬ 
tion takes place in a manner closely resembling 
that met with in the corpuscular theory. There 
are certain phenomena which would lead us to the 
conclusion that the energy of a quantum is not 
only definite in "amount, but is also concentrated 
in space, being always confined to a very small 
volume. 

One way of picturing this concentration is to 
suppose with J. J. Thomson that the energy travels 
along discrete linos of electric force, so that the front 
of a wave of light would suggest the appearance 
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of a number of bright spots on a dark ground. 
There are serious objections to this particular 
picture of the propagation of light, but it does 
seem necessary to suppose that each unit of energy 
can only be absorbed or emitted as a whole. This 
hypothesis is consistent with the experimental facts 
observed when electrons are separated from atoms 
by the action of light or X-rays—the so-called 
photoelectric effect. When tho light quantum 
gives up its energy, it may bo assumed that the 
energy is transferred to a single electron, so that 
the latter leaves the body with a corresponding 
amount of kinetic energy, allowance being made 
for the work the electron has to do in leaving the 
body. Einstein's hypothesis, however, seems in¬ 
consistent with the phenomena of interference and 
diffraction, which require some form of wave 
theory for their explanation. 

The Radiation Problem. 

Towards the close of the last century, an unex¬ 
pected difficulty confronted physicists with regard 
to the 8jH?ctrum of the radiation inside a hollow 
body maintained at a constant high temperature. 
The light issuing from a small opening in the wall 
of the enclosure was examined by using a prism, 
and the energy in different parts of the spectrum 
was measured. The results of such measurements 
could not be forced into agreement with classical 
theory. The latter predicts a definite relation 
between tho energy emitted for a certain wave¬ 
length (or, more strictly, for a small range of wave¬ 
lengths) in the spectrum and the wave-length of 
that particular region. The results of the experi¬ 
ments do not conform with this relation. 

If we adopt the principles of classical mechanics 
in dealing with radiation, as was done in an im¬ 
portant investigation by the late Lord Rayleigh, 
there seems no escape from the conclusion that the 
way in which the energy is distributed amongst 
the wave-lengths in a normal spectrum must 
follow a definite mathematical law, now known as 
Rayleigh’s law 1 . According to this law, the energy 
should l)e the greater the smaller the wave-length 
of the radiation considered ; in fact, for very short 
wave-lengths the energy should tend to assume an 
infinitely great value. This is directly contrary 
to experience. Careful experiments have shown 
that the energy of radiation is a maximum for a 
particular wave-length, and when the wave-length 
is Jess than the particular value, the energy is 
smaller than the maximum, becoming extremely 
small for the very short waves. 


It was to meet this difficulty that Planck 
assumed the existence of vibrators of frequency 
which could only possess energies of amount hv t 
2hv y 3 hu, . . , and no other. Thus he introduced 
the hypothesis of energy quanta. According to 
this hypothesis, radiant energy of any assigned 
frequency r can be emitted and absorbed only 
as an integral multiple of an dement of energy , hv t 
where h is a constant of Nature, now known as 
Planck’s constant. 

We may feel some hesitation in speaking of an 
‘ atom ’ of energy, since the energy depends upon 
the frequency and the true constant is the factor 
h ; but we may say that the radiation behaves as 
though it were done up in parcels or bundles, each 
parcel possessing an amount of energy, nhv (n 
integral), proportional to the frequency of the 
radiation considered. 

Another way of regarding the matter is to pay 
attention to the factor h itself. This is a quantity 
having the k dimensions ’ of action , that is, energy 
multiplied by time. It is probably significant that, 
in the theory of relativity, action becomes more 
important than energy, and action rather than 
energy is conserved. 

Then? is yet another way of interpreting Planck's 
constant, and that is to regard it as determin¬ 
ing a natural unit of angular momentum (J. W. 
Nicholson), the physical * dimensions' of angular 
momentum being the same as those of action. 
The angular momentum may be expressed in 
terms of a unit h/ 2ir. 

Integral Relations in Hoiknck. 

It is almost impossible to exaggerate the im¬ 
portance which attaches to the occurrences of 
integers in physical science. Integral relations 
between the masses of gases entering into chemical 
combination with one another confirmed Dalton’s 
theory of the atomic constitution of matter (1803), 
a theory first suggested to his mind by a study of 
the physical properties of gases. The chemical 
elements are composed of extremely minute par¬ 
ticles (atoms) which are indestructible and in¬ 
divisible in chemical changes . The law of Gay- 
Lussac (1805), that there is a simple relation 
between the volumes of the interacting gases, led 
Avogadro to his celebrated hypothesis, which is 
based on a clear distinction between the molecule 
and the atom. The molecules of elementary gases 
are not necessarily the atoms themselves, but may 
consist of clusters of atoms moving about as though 
they were single particles. 
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The imagination is almost overwhelmed when 
we attempt to visualise the enormous numbers of 
atoms or molecules which are present in even a 
small amount of material substance. But we 
recall the story in the Arabian Nights Entertain¬ 
ment — u And then another locust came and carried 
off another grain of corn ”—and we may then 
appreciate better the almost illimitable number of 
natural objects and processes. 

The atomicity of electricity foreshadowed in 
Faraday’s work on electrolysis was brilliantly estab¬ 
lished by the measurements of J. J. Thomson, 
who determined the charge of the electron, the 
fundamental unit of negative electricity. 

Integral relations obtained by Millikan in his 
experiments on the motion of small electrified par¬ 
ticles have furnished indisputable evidence of the 
atomic nature of electricity. Shaking of the 
beauty and precision of these results, he says : “No 
more exact or more consistent multiple relation¬ 
ship is found in the data which chemists have 
amassed on the combining powers of the elements, 
and on which the atomic theory of matter rests, 
than is found in the foregoing numbers.” An 
electric charge wherever it is found consists of an 
exact number of specks of electricity (electrons) 
all exactly alike. Thus is confirmed the view sug¬ 
gested by Faraday that “ the atoms of bodies 
which are equivalent to each other in their ordinary 
chemical action have equal quantities of electricity 
naturally associated with them.” 

The atomic number of an element represents 
not only the number of extra-nuclear or planetary 
electrons, but also the resultant positive charge 
of the nucleus itself. 

We recall the fact that in 1815 Prout emphasised 
the nearly integral values of the atomic weights of 
a number of elements, and suggested that all the 
elements were built up of one common material, 
hydrogen. The atom of any other element he 
.supposed to be an extremely stable combination 
of hydrogen atoms. This suggestion led to a 
close examination of atomic weights, but after a 
series of accurate experiments, Stas still obtained 
fractional values for certain elements, and was led 
to characterise Prout’s hypothesis as “an illusion, 
a mere speculation definitely contradicted by ex¬ 
perience.” Within recent years the position has 
been completely changed through the discovery 
of the existence of isotopes, that is, substances 
differing in atomic weight, but having identical 
chemical properties. This discovery makes it 
possible to explain fractional atomic weights as 
arising from the existence of two or more isotopes, 


and thus justifies a revival of Prout’s hypo¬ 
thesis. 

Direct evidence in favour of the idea that an 
atom of, say, nitrogen is composed of hydrogen 
atoms is afforded by the experiments of Ruther¬ 
ford on the disintegration of the nitrogen pucleus 
by bombardment with a swiftly moving alpha 
particle. Again, the marvellous experiments of 
Aston, using his mass-spectrograph, have shown 
that a whole number may be applied to the 
relative masse# of the majority of the elements 
when oxygen (O^lfi) is selected as a standard. 
The masses of the atoms of almost all the elements 
measured may then t>e expressed as whole numliers 
to an accuracy of about one part in a thousand. 
This clearly suggests a return to Prout’s hypo¬ 
thesis that the atoms of the elements are different 
aggregations of atoms of hydrogen. The modem 
statement of the hypothesis would be : “ the 

atoms of the elements are aggregations of electrons 
and protons ”—the proton being the positively 
charged part remaining when an electron is de¬ 
tached from a neutral hydrogen atom. 

The Rutherkoro-Bohr Atom. 

The dynamic model of the atom suggested by 
Rutherford (1911) and developed by Bohr (1913) 
may be termed an astronomical atom, as the 
motion of the electrons round the massive nucleus 
may be compared to the motion of the planets 
round the sun. The similarity arises from the 
fact that the force of electrical attraction between 
electron and nucleus obeys the same law as the 
Newtonian law of gravitation and is inversely 
proportional to the square of the distance between 
the bodies concerned. 

Newton was the first to prove that the law of 
force, now familiar as the inverse square law, gives 
an elliptic orbit as required by Kepler’s first law. 

Kepler’s second law of the constancy in the rate 
of description of radial areas means that the 
moment of momentum, or the angular momentum, 
of the particle about the origin is constant through¬ 
out the motion. 

Let us consider an atom in wdiich electrons are 
revolving about a nucleus and are subject to the 
force of electric attraction towards the nucleus, 
and for the time being let us neglect the mutual 
influence of the electrons upon one another. 
Then each electron must have a constant moment 
of momentum characteristic of its particular 
orbit, 

In Bohr’s first statement of his theory he dealt 
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with the problem of a single electron revolving 
round a massive nucleus, as in the neutral hydrogen 
atom. He employed the quantum condition of 
Nicholson, ami in this way fixed the angular 
momentum of the electron, putting it equal to a 
multiple of A/2ir. The electron oan then revolve 
only in certain selected or 4 permitted ’ orbits which 
are allowed by the quantum relation. 

The simplest illustration of the application of 
the quantum condition is afforded by the circular 
orbits of the hydrogen atom. The innermost orbit 
corresponds to the normal state of the atom. But 
it is possible, according to Bohr’s original presenta¬ 
tion of his theory, for the electron to move in other 
stable orbits, and it is found that the radii of 
successive orbits increase as the squares of whole 
numbers, that is to say, as 1,4, 9, 10, 25 . . and 
so on. The energy associated with a particular 
orbit varies inversely as the diameter of the orbit, 
and consequently inversely as the square of the 
corresponding 4 quantum number.’ The series of 
states thus suggested may be regarded as a set 
of energy levels. Bohr supposes that it is possible 
for an electron to ‘ jump ’ in some way not de¬ 
scribed from one such level to another and in so 
doing to emit or absorb radiation. When the 
electron falls from an outer orbit to the innermost 
orbit, a line of the Lyman series is emitted. *If, 
however, the final orbit is the second from the 
centre, a line of the Balmer series is emitted. The 
Paschen series is produced when the electron 
passes into the third orbit. 

In the later developments of the theory by 
Wilson and Sommerfeld, elliptic orbits were con¬ 
sidered and it was found possible to give an 
explanation of the fine structure of the lines of 
hydrogen and ionised helium. In the discussion 
of the 4 stationary states ’ of the dynamical system, 
certain quantum restrictions have to bo imposed 
so as to determine the 4 j>ermitted ’ orbits. These 
quantum conditions may be expressed by saying 
that the integrals of action during a complete 
period must be a multiple of the constant h. 

The Quantum Postulates. 

The older quantum theory was based by Bohr 
upon certain fundamental postulates which repre¬ 
sent a definite departure from the results obtained 
by considering a system of particles satisfying 
the laws of classical dynamics. The first postulate 
affirms the existence of 4 stationary ’ states in 
which, contrary to the principles of Maxwell’s 
electromagnetic theory, no radiation is either 


emitted or absorbed- The second postulate is 
contained in Bohr’s frequency relation : 

* ±hv-B'-E\ 

which affirms that in the transition between two 
stationary states one quantum of monochromatic 
radiation is either emitted or absorbed. Here 
again appears a striking departure from classical 
theory, and even a departure from accepted ideas 
as to causality. For it looks as if the kind of 
radiation emitted depends not only on the state 
of affairs before the emission takes place, but also 
on the state after the emission has occurred. 

Bohr’s suggestion of 1913 that an electron 
attached to an atom could emit light only by 
making a discontinuous jump from one possible 
orbit to another, quite distinct, orbit has provoked 
much speculation. To explain this puzzling be¬ 
haviour it has been suggested that the electron 
may have some freedom of choice, so that it is 
impossible to predict to which possible orbit the 
transition will take place. 

In my opinion such a revolutionary hypothesis 
is not demanded either by the facts or by the 
model. It is better to regard the atomic model 
as imperfect in its original form, and to suppose 
with E. T. Whittaker that sufficient attention has 
not been paid to the happening at the place to 
which the jump occurs. Whittaker pictures two 
coincident electrons, one positive and one negative, 
at this place ; the opposite charges annul one 
another and are without effect in the initial state 
of the system. Emission of radiation is brought 
about by some external agency which stimulates 
the discharge of a condenser composed of the 
excited outer eleotron and one of these two charges. 
The other charge is left surviving alone at the end 
of the process, which is accordingly equivalent to 
Bohr’s notion of a translation of the outer eleotron 
to an inner orbit. 

In a very interesting essay on the future of 
physics, L. L. Whyte has laid stress on the assump¬ 
tion of revembility implicit in Newton’s laws, 
which, he claims, is valid neither for atom nor for 
organism. If it were once admitted that any 
elementary process were irreversible, it would be 
necessary to give up the whole system of Newtonian 
conceptions, which are unsuitable for the treat¬ 
ment of irreversible effects. In his suggestive 
volume " Archimedes ” the issue is formulated thus : 

14 Is there a real temporal process in Nature V 
Is the passage of irreversible time a necessary 
element in any view of the structure of Nature! 
Or, alternatively, is the subjective experience of 
time a mere illusion in the mind which cannot be 
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given objective expression ? These are not meta¬ 
physical questions that can still be neglected by 
science with impunity. . . . Moreover, the above 
questions may be put into precise scientific form 
by asking if the causal relations which are studied 
by science are symmetrical and reversible so that 
we cannot obtain from them any criterion by 
which to distinguish past and future. If, on the 
other hand, they are asymmetrical and irreversible, 
the laws of Nature lead us on necessarily from what 
went before to what comes afterwards/’ 

If Bom is correct in assorting that all quantum 
processes are irreversible, the philosophical impli¬ 
cations are of the utmost importance. 

In classical dynamics a knowledge of the posi¬ 
tion and velocity of all the particles composing a 
system determines the future motion of the system, 
and that completely. Thus, when the state of the 
system is known at a particular instant, it is 
possible (theoretically) to foretell the state of that 
system at any later instant. 

Laplace visualised this possibility in a famous 
passage : 

“ A mind to which were given for a single instant 
all the forces of Nature, and the mutual positions 
of all its masses, if it were otherwise powerful 
enough to subject these problems to analysis, 
could grasp, with a single formula, the motions of 
the largest masses as well as of the smallest atoms ; 
nothing would be uncertain for it; the future and 
the past would lie revealed before its eyes ” ( 4 ‘ Essai 
philoSophique sur les probability,” 1840). 

This expresses the meaning of the principle of 
causality on the basis of the older dynamical 
theory. The idea of knowing oxactly the stato 
of a system at some given moment is never realised 
in practice, and consequently the introduction of 
considerations of probability is justified and 
statistical methods were frequently employed. 2 

Matrix Mechanics. 

Heisenberg put forward the demand that only 
such quantities as are observable should be repre¬ 
sented in the mathematical formulation of atomic 
theory. The selected orbits of the older theory 
cannot be directly observod and cannot, even 
ideally, be subjected to measurement. On the 
other hand, the frequencies and intensities of the 
light emitted, scattered, or absorbed by an atom 
can be both observed and measured. This led to 
the development of the matrix mechanics, every 
term in a matrix corresponding to something 
whfoh is, at least ideally, observable. The dyna¬ 
mics of matrices may be regarded as & generalisa- 

•See an article by H.T. Blgga (Nature, VoL. 121* p. 503; U*2S). 


tion of classical dynamics, the latter being the 
limit of the former. Instead of the quantum con¬ 
ditions of the earlier theory, the quantum constant 
h is now introduced in an equation expressing the 
fact that the rule of multiplication in the new 
mechanics is non-coni mutative. In fact, if p and 
q are conjugate canonical variables, we have 
pq -qp =kj(2ni). This is known as Heisenberg’s 
uncertainty relation. 3 

There is a further point of difference between 
classical mechanics and the more recent quantum 
theory, which has boon emphasised by Heisenberg. 
In the older theory the position of a particle can 
be definitely fixed at a specified moment by means 
of its co-ordinates. As the time varies it is sup¬ 
posed to be jiosHible to follow the track of the 
particle through space, or to determine its 4 world¬ 
line 1 in the four-dimensional world. In the new 
quantum theory both the position and the path of 
a particle become vague. It is argued that the 
position or trajectory of an electron can only be 
determined by illuminating the electron by a 
beam of light, and this illumination itself will 
interact with the electron, rendering the exact 
measurement of position or path impossible. 
There is an element of uncertainty in the proposed 
determination, the amount being specified by 
Heisenberg’s ‘ uncertainty relation.’ 

This relation involves the positional co-ordinate 
g, and also the momentum (impulse co-ordinate) 
/>, and may be interpreted by saying that when wo 
try to determine exactly whore the electron is— 
and to do this we have to use a beam of light—it 
behaves in such a way that we are unable to 
measure simultaneously its exact velocity. 

Wave Mechanics. 

Louis do Broglie threw fresh light on the diffi¬ 
culties which had become so serious in quantum 
theory, in a series of papers in which a material 
particle was regarded as closely associated with a 
group of waves having velocity and wave-length 
governed by the speed and mass of the particle. 
Every such particle when at rest is the centre of a 
pulsation extending throughout space. This means 
that the * particle * is to be treated as a singularity 
of a pulsation which at any given time is in the 
same phase through space. We may consider 
these pulsations throughout boundless space as in 
some respects analogous to standing waves along 

• The occurrence of tto Imaginary quantity < - V -1 In this equation 
to remarkable, and may bo significant. Written In the form ipn-Otp- 
the relation suggest* that the fundamental phenomenon In imcro- 
wopm proooMet to gyroscopic in nature. 
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a finite string or in an organ pipe. Another im¬ 
perfect analogy may bo found in the vibrations of 
a bell or Chladni’s plate. 

When the ‘ particle * is moving with reference to 
the observer with uniform velocity, the pulsations 
will no longer be simultaneous but will be repre¬ 
sented by travelling waves. 

“ The ' region occupied by the particle * is the 
region where a set of these waves, varying continu¬ 
ously in direction and in frequency over a small 
range, reinforce each other to form a wave-group 
travelling with what wo call ‘ the velocity of the 
particle.’ ” 

The velocity of a particle thus appears as a 
group velocity. The consequences of this theory, 
as developed by Schrddinger and others, have been 
tested by their application to problems of spectro¬ 
scopy and by more direct evidence derived from 
experiments on the reflection of electrons from 
crystals (Davisson) and on the patterns formed by 
the passage of cathode rays through very thin films 
(G. P. Thomson). These patterns are similar to 
those obtained with X-rays in the * powder’ method 
and agree in dimensions with the predictions of 
wave mechanics. 

An interesting, though somewhat problematical, 
application of the ideas of de Broglie accounts for 
the integral relations in Bohr’s circular orbits. By 
imagining a ray of the waves to travel round the 
circular orbit, and introducing the condition that 
the circumference contains a whole number of 
wave-lengths, the angular momentum of the 
electron is restricted to the values previously 
assigned. In this connexion it is interesting to 
recall the views of Sutherland (1901) with regard 
to the origin of lines in spectral series. He came 
to the conclusion that the series must arise from 
kinematical considerations, and explained them by 
considering the nodal subdivisions of a circle. A 
similar idea was put forward in the Physical 
Society discussion on the ring electron in 1918. 

Views analogous to those of de Broglie have been 
published by J. J. Thomson in a lecture entitled 
“ Beyond the Electron ” (1928). The electron 
“ has a dual structure, one part of this structure, 
that where the energy is located, being built up of 
a number of lines of electric force, while the other 
part is a train of waves in resonance with the elec¬ 
tron and which determine the path along which it 
travels.” This view is very similar to the view of 
the structure of light suggested by J. J. Thomson 
in 1924. ” This duality is a necessary oonse- 

quenee of the transmission of energy through the 
ether by waves; for this involves two things, the 


transmission of energy and the propagation of the 
waves.” The transmission of energy takes place 
with the ‘ group ’ velocity, the transmission of 
w T aves with the * wave 1 velocity. " If we con¬ 
centrate on the waves we have an' undulatory 
theory; if on the energy a corpuscular one.” 

The most promising attempt yet made to 
explain quantum phenomena and the existence of 
quantum numbers is undoubtedly that of Schrod- 
inger in his undulatory mechanics. We have here 
the nearest approach to classical principles in thp 
formulation of the wave equation and in the sug¬ 
gested interpretation of the wave function \p. 

As pointed out long ago by Hamilton, there is 
a close analogy l>etwcen mechanics and optica; in 
fact, his theory of mechanics grew out of his 
“ Optics of Non-homogeneous Media/' Classical 
mechanics is analogous to geometrical optics. 
The motion of a material system may be studied 
by considering the path of. a rnass-point in con¬ 
figuration space, that is, the space of the variables 
which are positional co-ordinates. To the path of 
this representative point in configuration space 
there corresponds the path of a ray of light in 
geometrical optics. But we know that geometrical 
optics fails to account for the facts and must be 
replaced by undulatory optics as soon as the 
obstacles or apertures are no longer great com¬ 
pared with the wave-length. We also know that 
in the atomic domain classical mechanics fails, the 
failure becoming evident when the curvature of 
the path becomes very great. This suggests that 
we really require an undulatory mechanics which 
may be regarded as the Hamiltonian analogy of 
undulatory optics. Wave mechanics bears to 
ordinary mechanics the same relation as undulatory 
optics bears to geometrical optics. 

It has been said in picturesque language that 
according to Schrddinger : ” Nature is not made 
up of electrons but of waves. The atom must be 
considered as a system of electric waves spread 
over its whole volume. * Electrons * are merely 
an inaccurate way of describing some of the pro¬ 
perties of these waves ” (L. L. Whyte), 

It is important to remember, however, that 
Schrddinger s waves are not waves in ordinary 
space, but waves in ‘ configuration space/ which 
has as many dimensions as there are degrees of 
freedom of the system. Disregarding rotation, 
this would be 3 N for a system composed of N 
particles. It is only in dealing with the one- 
electron problem that we are able to use space of 
throe dimensions. 

In macro-mechanical problems classical dynamics 
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may be employed. In micro-mechanical motions 
the equations of the old dynamics are no longer 
valid ; they must be replaced by a wave-equation 
in configuration space. This equation contains a 
parameter E, which corresponds to the mechanical 
energy in macroscopic problems. It is only for 
certain special values of E, the proper values, that 
the wave equation possesses solutions which (to¬ 
gether with their derivatives) are one-valued,, finite 
and continuous throughout configuration space. 
These proper values include the ‘ energy levels ' of 
the older quantum theory, the quantum numbers 
arising in a straightforward way out of the 
wave-equation. Thus in Schrodinger’s undulatory 
mechanics “ quantum numbers are accounted for 
in a perfectly natural way, practically on classical 
principles,” or, as de Broglie has expressed it : 
” The appearance of integers in the dynamical 
formulae ceases to l>e mysterious, and becomes as 
natural as their occurrence in the theory of vibrat¬ 
ing strings or of wireless antennae.” 

The integral relations thus obtained represent 
one of the triumphs of the new theory, and it is 
found that when the energy levels thus determined 
are not in exact agreement with those previously 
deduced, the deviations are all actually in favour 
of the new mechanics. It is especially noteworthy 
that the results of Heisenberg’s quantum mechanics 
agree with those of the undulatorv mechanics, 
where there is a difference from the old quantum 
theory. As Hchrodinger points out, this is the 
more remarkable, as the whole mathematical 
apparatus seems fundamentally different in the 
two methods. 

Dirac has developed an even more general method 
of treatment, which may be called a quantum 
algebra. For the representation of atomic quan¬ 
tities he introduces quantum variables or quantum 
numbers (g-numbers). These are subject to the 
ordinary arithmetical laws, with the exception 
that they do not obey the commutative law of 
multiplication. By employing certain additional 
hypotheses, Dirac is able to express the mechanical 
laws in Hamiltonian form. Born and Wiener have 
suggested that quantum magnitudes may be con¬ 
sidered as functional operators, an idea that would 
account for the failure of the commutative law, 
since the successive application of two operations 
may depend on the order in which they are carried 
out. A further point of interest to the mathe¬ 
matician is the analogy between the theory of 
matrices and that of integral equations (Lanczos). 

The New Outlook. 

We may summarise the chief results of this recent 
work as follows. In classical theory we have been 
accustomed to deal with point events and with 
the movement of mass particles. Now the picture 
becomes blurred, or at least less sharp and clear. 
No linger are we to consider a mathematical point 
in three-dimensional space, but instead a small 
region in the space-time world. The concept of a 
massive particle of infinitesimal size is to be re¬ 
placed by the idea of a focus of waves. For the 


path of a particle, which corresponds to a ray in 
geometrical optics, must Ik? substituted the track 
of a group of waves as in physical optics. In spite 
of those differences in outlook, we are assured by 
Bohr that we have to deal not with contradictory 
but with complementary pictures. 

The older or classical quantum theory based 
on stationary states and quantum jumps. Schrfid- 
inger endeavoured to retain so far as possible 
classical conceptions, in which there are no dis¬ 
continuities. Thus there has arisen a difference in 
outlook between Schrodinger and other workers in 
this field. For example, Born and Jordan hold 
that Schrddinger’s relations have to be inter¬ 
preted in a statistical sense. According to Schrftd- 
inger, quantum mechanical laws can be expressed 
by quite ordinary differential equations ; according 
to Born, the reason why it is possible “ to represent 
anything in the discontinuous confusion of quan¬ 
tised atomic processes by differential equations, 
is that the function which is to satisfy the differ¬ 
ential equation is a probability.” 

Jordan (Natitke, vol. 119, p. 568; 1927) sums 
up this position in the following words : “ Classical 
physics described the world in terms of quantities 
continuously propagated in space and time. The 
quantum theory describes the world in terms of 
an abstract, many-dimensional configuration space, 
and the number of dimensions is proportional to 
the total number of particles in the world. In this 
abstract space we have again the propagation of 
continuous quantities : but these no longer tell us 
directly about the single atomic phenomena, but 
rather about the probabilities of the quantum pro¬ 
cesses. Determinism—not as a metaphysical dis¬ 
tinction from chance, but in the x>hysical sense 
explained above—has the same formal validity in 
both theories.” 

Jordan concludes bis review of the philosophical 
problem by saying; “ Probably w r e shall find that 
an incomplete determinism, a certain element of 
pure chance, is intrinsic in these elementary 
physical law's.” 

Earlier in this address, emphasis was laid on the 
requirement that light should possess a certain 
structure so as to afford points of concentration 
of radiant energy—a requirement which is difficult 
to reconcile with the undulatory theory. On the 
other hand, it now appears necessary to introduce 
into the classical picture of material particles some 
of the characteristics of wave motion. Is it 
possible to combine these two problems into one 
and effect a synthesis between a corpuscular and 
a wave theory both for radiation and for matter ? 
This question has been discussed by de Broglie, 
who suggests that the exact description of the 
phenomena can only be given through the con¬ 
sideration of waves which admit of singularities . 
In his view the material particle is an essential 
reality, and its motion is completely determined 
as that of a singularity in the amplitude of a wave 
which is propagated. 

. “ It would in this way be possible to retain the 

atomic structure of matter and of radiation, as 
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well as the determinism of individual phenomena, 
while at the same time attributing to the con¬ 
tinuous solutions the statistical meaning which 
Bom and implicitly SohrOdinger have recognised 
in them. 1 ' 

Bohr has discussed the significance of recent 
developments in the quantum theory in ail im¬ 
portant, though difficult, paper published Jast 
April (Nature, Vol. 121, p. 580). The quantum 
postulate “ attributes to any atomic process an 
essential discontinuity, or rather individuality, 
completely foreign to the classical theories, and 
symbolised by Planck’s quantum of action.” 
Bohr believes that the causal space-time descrip¬ 
tion of phenomena to which we are accustomed in 
dealing with macroscopic phenomena may fail us 
when we have to do with atomic (microscopic) 
phenomena. This failure arises from the small 
value of the quantum of action as compared with 
the actions involved in ordinary sense perceptions. 
The situation is illustrated by considering the 
question of the measurement of the co-ordinates of 
a particle, taking into account Heisenberg’s relation 
between them. This relation implies a certain 
maximum precision with which the space-time co¬ 
ordinates and momentum-energy components of a 
particle can be measured simultaneously. 

At the outset we compared the corpuscular 
theory and the wave theory to two separate build¬ 
ings. Perhaps Bohr’s latest work may be regarded 
as an attempt to dig an underground passage 
between the two, hut the tunnel is dark and gloomy, 
and the atmosphere scarcely fit for human respira¬ 
tion. We might wish to find another solution like 
that proposed by the philosopher Alice in “ Through 
the Looking-Glass ” : 

" She went on and on, a long way, hut wherever 
the Toad divided there were sure to be two finger¬ 
posts pointing the same way, one marked ‘ to 
tweedledum's house/ and the other, * to the 
house OF twekdledee.’ ‘ I do believe,’ said 
Alice at last, ‘ that they live in the same house! 
I wonder I never thought of that before.’ ” 

But Alice never found the house, and when 
she met the two little! men, con vernation proved 
difficult. 

” I know' what you're thinking about,” said 
Tweedledum ; ” hut it isn’t so, nohow.” 

“ Contrariwise,” continued Tweedledee, “ if it 
was so, it might he ; and if it were so, it would 
bo ; but as it isn't, it ain’t. That’s logic.” 

We had better abandon the simile of the house 
and try another analogy. • We may liken the 
4 complementary ’ theory of Bohr to a see-saw on 
which Tom Particle and Mary Wave are so evenly 
balanced that a touch will send one end of the 
plank up or down. If w e attempt to fix one end 
to mother earth, the other is suspended in mid-air. 


But fixity is not one of the essentials of a see-saw, 
and however muoh we may desire a firm foundation 
for a scientific theory, it is at least possible that 
fixity is not attainable by finite human intelligence. 
Bohr concludes his article by pointing out that in 
the scientific situation there is a deep-going analogy 
to the general difficulty in the formation of human 
ideas, inherent in the distinction between subject 
and object. 

In philosophy, as in science, it is generally ad¬ 
mitted that there has been a movement away from 
the mechanical view of Nature which dominated 
the nineteenth century. The new movement, as 
expressed, for example, in the writings of A. N. 
Whitehead, is towards ” the recognition of pur- 
posiveness and creativeness in Nature.” It is 
difficult to understand all the implications of 
Whitehead’s work, but in his view, as in that of 
Bergson, the basic idea of process must be employed 
in building up a scientific philosophy. In the 
organic theory of Nature we have to consider, not 
a bit of material as in the materialistic theory, but 
a complete organimi. In the physical field the 
primary organisms appear to be vibratory entities, 
and a proton or electron may perhaps be regarded 
as a vibrating pattern—a view not very different 
from that of Schrodinger. “ The path in space of 
such a vibratory entity—where the entity is con¬ 
stituted by tile vibrations—must be represented 
by a series of detached positions in space.” Thus 
it will bo seen that Whitehead’s views are in har¬ 
mony with the ideas of the quantum theory, 
although it is as yet too early to regard that theory 
as entirely comprehensible. 

What, then, is the conclusion of the whole 
matter ? Biologists, chemists, engineers, and also 
philosophers, are looking to the physicist to give a 
clear pronouncement as to the nature of funda¬ 
mental physical processes. At the present moment 
no clear unambiguous reply is possible. We are 
still at the stage in which exploration of scientific 
facts is needed, and, on the other hand, candid 
examination of the basic ideas in philosophy is 
required. One lesson at least is emphasised by 
the recent history of scientific thought, and that 
is the necessity for caution and modesty in our 
approach to these fundamental conceptions. We 
often find discarded theories re-bom, and we may 
learn even from the mistakes of the leaders in 
science. 

Truth, in the realm of physical science, .is no 
longer enshrined in a pellucid crystal sphere. 
Bather it is to he found in a quivering, pulsating 
orb of fire. The rainbow colours change as we 
gaze upon it, and from time to time dark clouds 
obscure our view. In the search for truth the 
mental philosopher and the natural philosopher 
must join forces ; and the quest is worth while: 
” For wisdom is more mobile than any motion. 
Yea, she pervadeth and penetrateth all things by 
reason of her pureness. For she is an effulgence 
from everlasting light.” 


Frhawl in Urwtt ItrUuin by H, & H. Clauk, Limited, if dintorfK 
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Recently, however, an ore was found, accompanied 
by slag, tot Jabal al Magadan in Wadi Ahin, inland 
from Sohar, in the State of Oman, which proved 
to contain nickel. It was found only in the form 
of thin veins, much mixed with other minerals. 
The percentage of copper was small, but that of 
nickel relatively to the copper was very high. The 
figures were copper 1*0, nickel 019. The slags 
contained 1*50 and 4*30 per cent of copper and 
no nickel, which is in accordance with probable 
smelting practice. 

The Committee has thus achieved a tangible 
and encouraging result, though it would he going 
beyond the evidence at the moment to suggest 
that it is conclusive. Mr. H. Peake, however, in a 
communication presented to the recent Orientalist 
Congress at Oxford, suggested that Jabal al Maadan 
might be the site of Magan, referred to by Sargon 
in nis geographical tablet and mentioned in the 


time of Judea in the lists as one of the places 
from which came ships and copper. 

On the other hand, Prof. Desch mentions an 
ancient bronze object from the Transvaal which 
contains so much as 3 per cent of nickel. He 
thinks that as the copper ore, which is malachite 
in a quartz gangue, is accompanied by a* green 
nickel arsenate, anabergite, this might have 
been mistaken for malachite, thus explaining the 
presence of nickel. This is suggestive, for it is 
known that farther to the north in the Belgian 
area nickel blooms have been used. Although 
vast quantities of metal have been taken from the 
Transvaal and Katanga area, the age of these 
workings is quite unknown. It certainly should 
be investigated. Another research committee of 
the British Association has this question under 
consideration, but is unable to continue its in¬ 
vestigations owing to lack of adequate funds. 


Obituary. 


Prof. R. A. Berry. 

rpHE sudden death of Reginald Arthur Berry, 
A which took place in Glasgow on Oct. 12, at the ] 
early age of fifty-two years, deprives Scotland of one 
of its most active workers in agricultural science. 
Berry was educated at Oundle and at Cambridge. 
After acting as assistant for several years to the 
late Prof. Liveing, he transferred in 1900 to the 
School of Agriculture at Cambridge. There he 
worked with Prof. T. B. Wood for the next five 
years, and, in collaboration with him, published 
some valuable papers ; in particular their investiga¬ 
tion into the composition of root crops has always 
been regarded as a fundamental piece of work. 

In 1905, Berry was appointed professor of agri¬ 
cultural chemistry in the West of Scotland College 
of Agriculture at Glasgow. Here his teaching duties 
were heavy, and his laboratory accommodation 
meagre and inconvenient; notwithstanding these 
difficulties he steadily carried on his work, and the 
large number of papers published during the last 
twenty-three years bears evidence to his zeal and 
to his wide interest in the various divisions of 
agricultural chemistry. An investigation into the 
composition of oats was followed by a large number 
of papers dealing with feeding problems and with 
various aspects of dairying ; he did much work on 
the utilisation of the by-products of the dairy 
industry, and, at the last meeting of the British 
Association in Glasgow, presented, in conjunction 
with Mr. A. Macneilage, the results of an inquiry 
of much eoonomic importance into the utilisation 
of surplus milk. Berry was also much interested 
and tpok a share in the development of the modem 
methods of soil surveying which have been adopted 
in Great Britain ; he was an active member of the 
Scientific Advisory Committee to the Royal and 
Ardent Golf Club. 

Berry married the elder daughter of the late Mr. 
James Smith, of Doonfoot, Ayrshire, and is survived 
by hia widow and two daughters. He had a wide 
oirde of friend*, by whom ms memory will ever be 
hddifi affectionate remembrance. 


Mr. S. R. Pike. 

The death occurred on Nov. 22, in hospital at 
Pasadena, California, of Sydney Royston Pike. 
Mr. Pike was born in 1903, and showed a marked 
bent towards astronomy from early years. He 
entered Balliol from Bedford School in 1920 with 
a scholarship awarded for distinction in that sub¬ 
ject. Graduating with a first class in physics in 
1924, and following this up by a year’s research 
in Oxford, lie was appointed assistant lecturer in 
physios in the University of Leeds in 1925, and soon 
showed his originality by a series of papers on astro- 
hysical subjects. During the present year, having 
een awarded a research fellowship by the Inter¬ 
national Education Board, and granted a years 
leave of absence by the University, he proceeded 
to Mt. Wilson in September, and had scarcely begun 
work when symptoms of meningitis, following a 
severe chill, necessitated his removal to hospital. 

In letters Mr. Pike had remarked on the uni¬ 
versal kindness with which he had been received 
by his new friends in California. To all of them 
his relatives and English colleagues wish to 
express their deepest gratitude. They also wish 
to record their high appreciation of the generous 
action of the American authorities under whose 
auspices Mr. Pike wets working, in according him 
a last resting-place near the great observatory in 
which his labours were so prematurely cut short. 

We regret to announce the following deaths: 

Prof. T. C. Chamberlin, emeritus professor of 
geology in the University of Chicago, the Nestor of 
American geologists, who was a foreign member of the 
Geological Society of London, on Nov. 15, aged eighty - 
five years. 

Dr. V* E. Enamel, professor of anatomy in the 
oollege of medicine of the University of Illinois, on 
Nov. 8, aged fifty years. 

Prof* Franz Stuhlmann, formerly general secretary 
of the Hamburg Colonial Institute and one of the 
pioneers in the opening-up of German East Africa, 
who accompanied Emin Pasha in his last expedition 
in 1864, aged sixty-five years. 




896 


NATURE 


News and Views. 


Prksent-day physics is in a state of flux. Rival 
theories have been advanced with startling rapidity 
to explain the ultimate structure of the atom—in so 
far as such an explanation may over be possible. In 
their present state, such theories are of a professedly 
mathematical complexion and unfitted for universal 
consumption ; some old conceptions are being dis¬ 
carded and others are being resuscitated. In a 
supplement to our issue this week, Prof. H. S. Allen 
gives a sketch of the rise of the quantum theory and 
in general terms its present position. To many who 
desire a clear statement of the case, such a summary 
will be interesting, but in a measure disappointing. 
Ah Prof. Allon points out, the position iR as yet by 
no means cleared up. Are we to regard light as 
corpuscular or undulatory, or both ? Has the electron 
an objective existence ? Are the ultimate processes 
of Nature reversible or not ? These are some of the 
questions to which an answer is eagerly awaited. We 
are in the position of a man standing before a looked 
safe which contains the answers to all the riddles of 
the universe. Around him are uncountable stacks of 
keys. By patient trial he has found some whioh 
nearly fit the lock. Perhaps the right key is among 
those which he has chosen and the non-success of his 
efforts to open the safe is due to faulty manipulation 
of the key. Perhaps, after all, the right key has yet 
to be tried. 

The situation in physics is certainly promising. 
It must be borne in mind that the application of 
mat hematics to actual phenomena is of a two-fold 
nature. A suitable mathematical clothing has to be 
found. The rules of mathematical reasoning are 
applied to the symbols user!, and equations are 
deduced or numbers calculated. This is the province 
of mathematics proper. The crux arises when these 
results are to be interpreted in connexion with the 
events to which they are to be related. The physicist 
points a finger and demands ‘ What does this mean ? ’ 
And the answer given is not always to his liking, 
Possibly the interpretation is unsuitable, possibly it 
appears to contradict notions long established, or 
possibly the clothing is a misfit. The quantum theory 
has appeared in strange garbs, but the fact that they 
are mathematically reconcilable seems to rule out 
the last possibility and leaves us hopefully expectant 
of what the future may bring forth. 

One of the professed objects of the British Science 
Guild, founded twenty-three years ago by the late Sir 
Norman Lockyer, is to educate public opinion by 
spreading the knowledge of scientific achievements 
and the results of scientific contemplation. With the 
view of furthering this particular aim, there was 
recently instituted the Norman Lockyer Lecture, 
and the fourth of this annual series was delivered in 
London on Nov. 28 by Prof. J, Arthur Thomson, of the 
University of Aberdeen. The subject of the address, 
“ The Cultural Value of Natural History,” touches a 
theme upon which natural historians have been too 
reticent, for the tendency in recent years has been to 
lay stress upon the economic and practical aspects, and 
to allow to drift into the background the mental and 
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spiritual aspects, which perhaps appeal more strongly 
to the man of general education. It is clear, from 
Prof, Thomson's analysis, that the knowledge and 
study of living things, not neoessarily fn a profound, 
but in a contemplative fashion, possesses a oultural 
value whioh cannot be altogether matched by any 
other branch of knowledge. 

In neat phrases and with a wealth of example, taken 
largely from recent investigations, the seven contribu¬ 
tions of natural history to human culture were driven 
home by Prof. Arthur Thomson. Power is added to 
our vision of the world—“ the eye sees what it brings 
with it the i>ower of seeing ; and well-informed vision 
is richest and clearest.” The aesthetic sense is culti¬ 
vated—“ there is no risk of the cold light of science 
hurting the aesthetic emotion, for the more we know 
of a beautiful thing the greater is our enjoyment.” 
Interest is stimulated—“ natural history gives us 
glimpses of a dramatic world.” Big ideas, such, as 
evolution and the interrelations of living things, of 
world-wide significance, are its progeny. Its problems 
present infinite variety of mental discipline and reso¬ 
lute thinking; and the deep impressions made by even 
superficial contact with Nature are of fundamental 
value in moulding outlook. Finally, there is guidance 
in human affairs to be found in a rational study of 
animate Nature—“a society that dispenses with sifting 
is working its own doom ” ; “ success attends the 
small families among animals well-equipped in body 
and mind ” ; “in bygone days we heard much about 
original sin, we need to hear more about original 
righteousness,” and so on. This interesting address 
has been printed by the British Science Guild and may 
be obtained from the offices, 6 John Street, Adelphi, 
W.0.2 (Price la.). The Guild requires financial sup¬ 
port to enable it to carry on and extend its useful work 
for the public good, and we heartily endorse its appeal 
for now members. 

In a progress report submitted by the Distemper 
Research Committee to the Field Distemper Council 
and the Medical Research Council, Dr. P. P. Laidlaw 
and Mr. G. W. Dunkin describe the present position 
of the research work carried but since 1923 on canine 
distemper and the various steps by which the results 
obtained have been achieved ; an account of this 
work was given in the Time* of Nov. 29. The investi¬ 
gation has reached the stage at whioh vaccination 
against distemper becomes a practical proposition on 
a large scale, although improvement in methods is 
certain to occur in the future. The method at present 
in use, which has been found very successful in the 
field, consists of a double inoculation. The first is 
made with a vaccine which is, in fact, the inactivated 
virus of the disease; the second, ten days later, with an 
attenuated strain of the living virus; the dose of the 
latter is about, a hundredfold that necessary to infect 
a dog not previously treated with the vaooine^ btit it 
produces no upset, 0r only a slight disturbance, an the 
general health. Complete resistance to the disease 
is thus produced, both to injection of infective 
material and to exposure to contact with an infected 
animal. i >’ V 
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That this work on dog distemper has not yet 
reached finality is shown by the fact that among other 
lines of investigation being pursued, two lead to the 
hope of improvement in the method of protection, and 
also of throwing light on the nature of virus disease in 
general as it affects both man and animals. There is a 
possibility that a potent antiserum may be available 
in the future : this would act as a curative agent for 
dogs already suffering from distemper, and also, by 
combination with living virus, as an agent for prod vic¬ 
ing complete protection with only one inoculation ; 
the serum would prevent, the animal from having 
more than a mild attack of fever, whilst the virus 
would confer a lasting immunity. Finally, the problem 
of cultivating the virus outside the body is still being 
actively pursued, Absence of a suitable method makes 
the preparation of the vaocine a laborious task : the 
discovery of such a method would undoubtedly 
advance enormously our knowledge of the other virus 
diseases and bring nearer the time when satisfactory 
methods of prevention and cure would be generally 
available. We understand that the Wellcome 
Foundation is undertaking the conversion of the 
laboratory processes into large-scale production of 
vaccines suitable for the general inoculation of dogs 
against distemper. 

It is announced in the Times of Nov. 30 that Hir 
Otto Beit has offered £50,000 to King Edward’s 
Hospital Fund for London for the purchase of radium 
for use in the hospitals. In a letter to the honorary 
secretaries of the Fund, Sir Otto Beit refers to the fact 
that the hospitals of London, speaking generally, are 
not adequately provided with this method of treatment 
and that he seeks to remedy this state of affairs. The 
Distribution Committee of the Fund, assisted if 
necessary by members of the medical profession co¬ 
opted ad hoc , will decide upon the proportion and the 
manner in which the gift shall be applied, but the 
donor especially desires the Committee to secure 
that the hospitals thus to be provided on loan with 
radium should be preferably those in which the cure 
of disease or the alleviation of suffering is associated 
with a keen interest in the furtherance of the know¬ 
ledge “ for the relief of man’s estate.” This gift is 
one mot'© example of Sir Otto Beit’s extraordinary 
generosity in assisting medical work. Readers of 
Natu&e will not need to be reminded of the institution 
of the Beit Memorial Fellowships for medical research 
in 1910, or of the way in which they have been 
supplemented since. It will be noticed that, in the 
letter of Sir Otto Beit making the offer of this gift, 
which, it is needless to say, has been gratefully accepted, 
no mention is made of the diseases which are to be 
treated with the new supply of radium. There can 
be little doubt, however, that a big fraction of it will 
be used in the treatment of cancer. This whole 
question has now become a national one, and this 
great gift, which is an expression of public confidence 
in the utility of radium as a therapeutic agent, will 
help any national scheme which is launched under 
the right auspices. 

The first reports on the Chilean earthquake of 
Deo. 1 show that it must have been one of great 
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violence, and it is to be feared that the losses of life 
and property have been under-estimated. The shock, 
which occurred between 5 and 7 minutes after mid¬ 
night, seems to liave caused most damage at Talca, 
a town about 50 miles from the coast. Here, it is 
said, 85 per cent, of the houses are destroyed, includ¬ 
ing most of the important buildings. The £<^ea of 
damage is of great size. It extends from Teniente 
on the north to Chilian on the south, a distance of 
200 miles, and it includes Constitucion on the coast 
duo west of Talca. As there is no mention of any 
sea-wav oh. it is probablo that the epicentre in this 
case lies on land. From Valdivia and Concepcion 
northwards, the whole of Chile is subject to violent 
earthquakes. In the neighbourhood of Talca there 
are several earthquake-centres, but none of the import¬ 
ance of those that lie near Concepcion to the south, 
and Valparaiso to the north, of Talca. During the 
present century there have been two great earth¬ 
quakes in Chile, the Valparaiso earthquake of Aug. 17, 
1908, with its submarine origin between Valparaiso 
and Coquimbo, and the Coquimbo earthquake of 
Nov. 10, 1922, with its origin also submarine, and 
extending northwards from Coquimbo for one or two 
hundred miles towards Chanaral. The recent earth¬ 
quake thus points to a migration of the seat of activity 
several hundred miles to the,south. 

“ Man’s Mental Aptitudes ” is the title of an amus¬ 
ing and significant article by Sir Arthur Keith in the 
Rationalist Annual for 1929, On the assumption that 
the editors of newspapers publish what people wish 
to read, he has analysed the apace allotted to various 
interests in the columns of a few papers representative 
of different classes of readers. In the ‘ superior ’ London 
and northern England papers the results are wonder¬ 
fully consistent. They indicate that business interests 
come first in the Englishman’s mind, with just one- 
third of the total space of the * superior ’ London daily. 
Then follow, in descending importance, polities, which 
Sir Arthur takes as showing the scale of patriotism, 
intellectuality, sport, artistic and scientific interests, 
sensational news, and, last, religion. The popular 
London daily gives the same order, except that sport 
precedes intellectuality and sensational news precedes 
art and science. The “ most widely read Sunday 
newspaper,” taken to represent the mental fare of 
‘ cottagers,’ stands in quite a different category. 
Here interests are topsy-turvy ; sensational news 
leads with a quarter of the total space, and is followed 
by sport, intellectuality, business, politics, art, and 
science. The low percentage of scientific news, from 
4 to less than 0*5 per cent, is remarkable, but this 
and other anomalies may be due to the limitation of 
the investigation to a few issues, bo that a fair average 
was not available. Some newspapers reserve their 
special scientific articles for a definite day of the week. 
Sir Arthur’s summing up is a very reasonable con¬ 
clusion from this original study. “ A survey of man’s 
nature, as reflected in the columns of the newspapers 
he buys and consumes, shows that it is not the intel¬ 
lectual side of his brain which dominates his nature, 
but the emotional and passionate. Man is essentially 
an animal of the 4 heart 1 rather than of the 1 head/ 
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and in all our speculations as to his future, this aspect 
of him must be ever borne in mind.” 

A wireless beacon installation built at Start Point 
by Marconi’s Wireless Telegraph Co., Ltd., for the Cor¬ 
poration of Trinity House lias just been completed. 
This installation is the seventh of its kind now estab¬ 
lished round the British coasts. The completion of the 
Start Point transmitter means that very effective cross 
bearings can now be taken by ships, for there are now 
three Channel stations which can be used as fixed 
points, and they can-thus obtain a sequence of bear¬ 
ings and be sure of their position right up the Channel. 
The transmitter of the type fitted in the British Isles 
has a power of 500 watts and is operated on a wave¬ 
length of 1000 metres, which is the specified wave¬ 
length for wireless beacon stations, and the whole 
equipment is automatically controlled by a master 
clock for transmitting groups of interrupted con¬ 
tinuous wave (I.C.W.) signals at pre-arranged inter¬ 
vals. The call sign of the Start Point station is GSM 
and accurate direction-finding bearings may be ex¬ 
pected up to about 100 nautical miles under normal 
atmospheric conditions. One of the advantages of the 
system of position finding in which a wireless beacon 
station of the Marconi type at a known position is used 
in conjunction with a direction finder on board ship is 
that the signals are broadcast in all directions and a 
direct bearing can therefore be taken on the trans¬ 
mitter from any direction at every signal sent out 
by it. 

It has been decided that the eighty-eighth annual 
general meeting and the anniversary dinner of the 
Chemical Society shall be held in Leeds on Thursday, 
Mar. 21, 1929. It is the desire of the Council to make 
this a special occasion for a general gathering of 
chemists and those associated with chemistry in the 
north of England, and in order that these meetings 
may be representative of all branches of chemistry and 
chemical industry, the local sections of the Society of 
Public Analysts, the Institute of Chemistry, the 
Society of Chemical Industry, the Society of Dyers 
and Colourists, and the Coke Oven Managers’ Associa¬ 
tion are co-operating. The annual general meeting 
will he held in the University of Leeds on Thursday, 
Mar. 21, at 4 p.m., and the anniversary dinner will take 
place in the Town Hall, Leeds, the same evening. The 
Railway Clearing House has granted facilities by 
which those attending the meetings will be able to 
travel from all parts of Great Britain to Leeds at the 
reduced rate of an ordinary fare and one-third for the 
double journey. 

The British Boot, Shoe, and Allied Trades Research 
Association held its first annual president’s reception 
and dinner on Wednesday, Nov. 28, at the Hall of the 
Worshipful Company of Cutlers, Warwick Lane, E.C.4. 
Sir William Bragg was the principal guest, while Prof, 
H. C. H. Carpenter and Mr. A. L. Hetherington at¬ 
tended, representing the Department of Scientific and 
Industrial Research. In proposing the toast of the 
Association, Sir William gave an inspiring address, and 
Prof. Carpenter, as chairman of the Industrial Grant 
Committee of the D.S.I.R., responding to the toast of 
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the Department, announced the new conditions under 
which the Department would continue graht aid to the 
Association. This Research Association was one of the 
first to be formed, so that much credit is due to the 
small nucleus of far-seeing boot manufacturers who 
constituted its initial small membership. Unfortun¬ 
ately, the enthusiasm of the few did not rapidly spread, 
and although in recent years the membership and in¬ 
fluence of the Association have steadily grown, it still 
remains the smallest industrial research association in 
Great Britain. This dinner is the first the Associa¬ 
tion lias held, and it is gratifying to find that there 
are many signs that the footwear industry as a whole 
is now rapidly awakening to a realisation of the im¬ 
mense possibilities that lie in close co-operation be¬ 
tween specialised scientific research and industrial 
processes. 

At the meeting of the Institute of Fuel on Nov. 21. 
Lord Melchett delivered a presidential address mainly 
on the economic condition of the British ooal industry. 
The reorganisation of industry now in progress was 
likened to the industrial revolution following the 
introduction of coal and iron. Modern technical 
advances tend to reduce coal consumption for all 
purposes, and this, combined with the over-develop¬ 
ment of world production, has brought about the 
severe depression and unemployment in Great Britain. 
In the first place, commercial organisation is essential 
to avoid the ruinous competition, which ends in the 
folly of selling at unremunerative prices. The re¬ 
establishment of the coal trade necessitates reorganisa¬ 
tion of its technology, commercial and labour relations, 
followed by international agreements with other ex¬ 
porting countries. Internal reorganisation should 
proceed without delay. That coal is a chemical raw 
material is now receiving fuller recognition, and a 
problem which follows naturally" is the conversion 
of coal into oil. This problem will undoubtedly yield 
an economic solution in the next decade. The direct 
employment of coal for what it is, namely, a com¬ 
plicated chemical substance, is yet in its infancy. 
Any revival in the ooal trade must have direct and 
immediate effects on the general prosperity of Britain. 

Sir George Sutton gave an interesting address on 
Nov. 7, to the Royal Society of Arts, on “ Fifty Years 
of British Industry.” In particular, his remarks on the 
early days of the cable-making industry and th6 for¬ 
mation of the Cable Makers’ Association (C.M.A.) were 
very instructive. There is nothing in the appearance 
of a high-grade cable for carrying heavy electric 
currents to distinguish it from a low-grade cable. If 
unregulated competition were allowed, then price 
would be the sole consideration, and this would 
rapidly bring about a deterioration of their quality. 
The leading firms therefore came together and formed 
an association, primarily for the purpose of adopting 
standards of dimensions and fixing the quality of the 
metal and the insulation. These standards are now 
recognised all over the world. The high factor of 
safety adopted enabled the oables to carry tre¬ 
mendous overloads during the War. The CJtf.A. also 
extended its activities to regulating the field of com- 
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petition* Going on the assumption that the field was 
large enough for the growing prosperity of all its 
members, it formed what is disparagingly known as 
a ‘ ring/ However, the C.M.A. has demonstrated that 
it is possible for a number of firms entirely independent 
of one another financially to compete in effective 
service to the consumer and not by ruinous price 
competition. The research laboratories of the various 
cable manufacturers now pool their mental and 
material resources, and the overlapping of researches 
which formerly took place is largely prevented. The 
help of the National Physical Laboratory has proved 
of great value to them. So far as recruits for the 
industry is oonoemed, the employers want a combina¬ 
tion of higher education with practical experience. 
Some colleges give this. Of late years there lias been 
a notable increase in the employment of public school 
boys in industry. Their training fits them admirably 
in many ways for positions of control. 

Tttic November number of Natures Novitates , pub¬ 
lished by R. Friedlander und Sohn, of Berlin, is of 
special interest as commemorating the fiftieth year of 
that bibliography and also the centenary of the 
existence of a firm to whose whole-hearted labours 
in the publication and distribution of scientific books 
and periodicals we all owe so much. R. Fried¬ 
lander opened a bookshop in the Kttnigstraase in 
Berlin in 1828. The interest taken by the scientific 
men of the day soon caused him to confine his atten¬ 
tion to scientific literature. At that time the work of 
Linnaeus and others had led to the publication of a 
great many books on botany and zoology, and these 
were often expensive and difficult to obtain. Fried- 
l&nder's first general catalogue of scientific books was 
issued in April 1836 ; his seventh catalogue dealt with 
natural history, and his eighth catalogue, published in 
1847, covered the whole field of zoology. The firm 
began as R. Friedl&nder, but in 1851, when Dr. Julius 
Friedl&nder joined, it became R. Friedliinder und 
Sohn. Julius was proficient in mathematics and 
physics. His knowledge of these subjects was of great 
assistance to the firm, which soon began to publish 
catalogues of scientific books at regular intervals. In 
1878 he began the publication of Natures Novitates , a 
bibliographical periodical cataloguing scientific works 
as they appear. On the death of Dr. J. Friedl&nder 
in 1882, his former assistants, Ernst Buschbeck and 
. Otto Budy, continued the work. At the present time 
the heads of the firm are Paul Budy, Dr. Kurt Budy, 
and JT. R. Loewe, who will have the best wishes of all 
scientific workers for a happy and prosperous new 
century for the firm of R. Friedlander und Sohn. 

The inaugural series of Riddell Memorial Lectures, 
endowed anonymously in memory of the late Sir John 
Wftlker Buchonan-Riddell, was delivered before the 
University Of Durham, by Prof. C. C. J. Webb, fellow 
of Oriel College, Oxford, and first Oriel professor of the 
philosophy of the Christian religion, on Nov. 28, 29, 
and 30 at Armstrong College, Newcastle-upon-Tyne, 
The general subject of the lectures was “ Religion and 
the Thought of To-day.’* Modem European philo¬ 
sophy began with a criticism of a religious experience 
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of a Christian type. Movements emphasising one- 
sidedly the * universal ’ and the * individual * aspects 
of reality have been checked by the discovery that the 
resulting positions were unable to do justice to essen¬ 
tial facts of Christian religious experience. The 
position of religion in social life has changed within 
the last century and a half ; and the attempt find 
the religious values within instead of beyond this world 
and the civilisation which has been developed within 
it was characteristic of the nineteenth century and 
was assisted both by the rise of the idea of evolution 
and by the disintegration by biblical criticism of 
a purely authoritative conception of the Christian 
religion. The War, by inducing a revulsion of feeling 
as to the sufficiency of civilisation to satisfy the 
spiritual needs of men, brought about a reaction from 
the immanentism so marked in the religious thought 
of the preceding age ; the problem of the immediate 
future is to secure the gains of that immanentism 
while recognising the need of a genuinely transcendent 
object of religion. The Christian doctrine of the 
nature of God affords a hint of a way in which these 
two aims may be reconciled. 

Lohd Rayleigh has been appointed a trustee of 
the Beit Memorial Fellowships for Modical Research 
in succession to the late Lord Haldane, who died on 
Aug. 19 last. 

Delegates from forty nations recently attended 
in Paris an International Conference for the Limita¬ 
tion of Exhibitions, when a convention was signed 
agreeing to limit the number of general long-j>eriod 
exhibitions which are officially recognised to once in 
ten years at the least in the same country and once in 
two years at least in all countries. Special exhibitions 
confined to one trade or industry are limited less 
strictly. The convention does not apply to any 
exhibitions which do not seek official recognition or 
to sample fairs such as that of Lyons or the British 
Industries Fair. Great Britain was represented by 
8ir Edward Crowe, the new Comptroller-General of 
the Department of Overseas Trade; Mr. J. R. Cahill, 
of tho British Embassy; and Lieut.-Col. Cole, of the 
Department of Overseas Trade. The delegates were 
accompanied by Mr. Guy Locock, of the F.B.I.; 
Mr. R. B. Dimwood, of the Association of British 
Chambers of Commerce; and by Mr. L. A. de L. 
Meredith, of the Department of Overseas Trade. 

Refkkrinq to a note in our issue of Nov. 3, p. 707, 
a correspondent reminds us that Prof. Cossar Ewart 
discussed the question of the fertility of mules in a 
letter in Natttre of Nov. 24? 1910, p. 106, pointing 
out that either the true mulishness of tho mother or 
the maternity of the foal was always in some doubt. 
Such uncertainty, however, does not seem to apply 
to the cases mentioned in our recent note. 

Wb regret that in a paragraph in our issue of Dec. 1, 
p. 854, on electrical equipment for X-ray apparatus' 
the name of the author of the paper was wrongly 
quoted, Mr. L. G. H, Sarsfieid, the author of the 
paper in question, also points out that he preceded 
his remark on the future use of the induction coil 
for the highest voltage X-ray work with the qualifying 
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remark “ it may be ” ; the current rating of the small —The Secretary, King’s College of Household and 
portable set mentioned is 10 milliamperes, not 10 Sooial Science, 61 Campden Hill Hoad, W.8 (Deo. 16). 
microamperes. A physicist under the Australian Counoil for Scientific 

and Industrial Research, to take charge of seismic 
The leading article in last week s Nature referred investigations in connexion with the Imperial Qeo- 

to a suggestion by Mr. J. B. S. Haldane that the physical Experimental Survey—Mr. F. L‘. McDougall, 

Cabinet might contain at least one member with Australia House, Strand, W.C.2 (Deo. 19). A tem- 
scientific knowledge. Mr. W. P. Dreaper reminds us p 0rar y junior chemist at an Admiralty Inspection 
that fifteen years ago, starting from the other end. he Establishment — The Secretary of the Admiralty 
suggested that there should be a Science Committee ( C E . Branch), Whitehall, S.W.l (Deo. 22). Junior 
in the House of Commons. As at present constituted, aB8i9tanta at the National Physical Laboratory, with 
it would perhaps be difficult to form such a committee qualifioation8 in physios, electrical engineering or 
in the House, hut as it has been stated that the tune meolianica j engineering — The Direotor, National 
lag of all such changes is nineteen years, Mr. Dreaper phygical Lab o rBt ory, Teddington (Deo. 22). An 
hopes that his suggestion may come into effect m the expert Jn cattle breeding un der the Egyptian Govem- 
next Parliament. ment, Ministry of Agriculture—The Royal Egyptian 

Applications are invited for the following appoint- Legation, 76 South Audley Street, W, 1 (Jan. 1). A pro- 

ments, on or before the dates mentioned :— An fessor of medicine in the L T niversity of Hong Kong— 

assistant master to teach mathematics in the Smeth- The Chief Medical Officer, Ministry of Health, White- 
wick Junior Technical School—The Director of Edu- hall, S.W.l (Jan. 7). Research workers at the Rowett 
cation, 216 High Street, Smethwick (Dec. 10). A Research Institute on, respectively, the nutrition of 
junior assistant under the Department of Scientific poultry and the nutrition of sheep—The Secretary; 
and Industrial Research, for work on plasters and The Rowett Research Institute, Bucksburn, Aberdeen, 
other materials used for impressions and models in A male technical assistant with honours in chemistry 
dentistry—The Secretary, Department of Scientific or physios, under the Chemical Warfare Research 
and Industrial Research. 10 Old Queen Street, S.W.l Department — The Chief Superintendent, Chemical 
(Dec. 13). A laboratory assistant in the biology depart- Warfare Research Department, 14 Grosvenor Gardens, 
ment of King's College of Household and Social Science S.W.l. 


Our Astronomical Column. 

Publications of Beroedorf Observatory. — in the Ellice group, and Niuafou, some 280 miles south 

Bergedorf Observatory deserves the thanks of astrono- of Samoa. Popular Astronomy for October contains an 

mors for tho useful scries of reference volumes that it article on Niuafou by Mr. Andrew Thomson, Director 

is publishing. The G.F.H. or history of tho fixed stars of tho Apia Observatory. He was one of the observers 

has been proceeding in instalments for several years. from the United States of the eclipse of 1919 at Sobral, 
But that work does not contain observations made Brazil. Niuafou is a volcanic island about 3 miles in 
later than 1900 ; as large numbers of more recent diameter. Mr. Ramsey, a trader on tho island, is 
catalogues have now accumulated, two volumes con- quoted as saying that landing would generally be 

taining references to meridian observations made in practicable for packing oases of moderate size. There 

the present century have just been published, dealing are 1100 inhabitants, and a Catholic mission has been 

respectively with north and south declinations. Each there for many years. It is 8 miles from the central 
volume has about 300 pagos. The arrangement of the line, and totality will last 83 seconds, the sun’s altitude 
Durchmusterung is followed. The stars are grouped in being 52°. The weather statistics for Apia indicate the 
degree of declination, the reference number oi each cloud ratio at 9 a.m. in October as 4*8, this being the 
star according to the Bonn or Cordoba D.M. ; then same as the average for tho whole year. 10 a,m. in 
follow a pair of numbers ; the first number is tho index about the clearest time of the day at Apia ; the local 
denoting a catalogue ; 401 catalogues arc listed at tho time of inid-eolipse is 9.9 a.h* Some expeditions to 
end of each volume ; the second number is that borne Niuafou have already been vaguely planned, but no 
by the star in tho catalogue referred to. There are a definite arrangements have yet been made, 
considerable number of stars not contained in the Predecessors of this eclipse in the Saros cycle oo- 
D.M. ; these are given in separate Jists, at the end of ourred in 1868 and 1912, both being total in Brazil, 
each degree of declination. Thus the material avail- The first was observed by Uais ; a Greenwich expedi- 
able for each star is shown at a glance. tion went to the second but experienced cloudy 

Bergedorf has also produced a catalogue of its own, weather, 
containing 4983 stars observed with the Repsold M 

meridian-circle between the years 1913 and 1920, The Nova in Messier 33. J, A. U . Circular , No, 211*. 

classes of stars observed are those in Rumker’s Ham- announces the detection of a nova in this nebula ly 

burg catalogue that needed re-observation, stars with P r * Baade Bergedorf Observatory. It is 2' preced- 

large projjer motion, variable stars, comparison stars 8' Bou ^h of the nucleus ; it is thus compara¬ 

tor planetH or comets, etc. ; for example, Barnard's tively near the centre of the nebula, the diameter of 
proper-motion star and some of its neighbours were which is about 1°. The magnitude of the nova is 16*0, 
observed in 1919. The catalogue bears the name of whioh on Hubble’s value for the distance of the 
Dr. F. Dolborg, who did tho whole of the observa- nebula (870,0CK) light years), gives an absolute muni¬ 
tion at the telescope and a large part of the roduc- tude of -0. Nov® ih the spirals have been discovered 
lions. in considerable numbers, there being 67 in the Andro¬ 

meda nebula between 1909 and 1926. Hie discovery 

The Total Solar Eclipse of Oct, 22, 1930.—This of the present nova was presumably effected with the 
eclipse has a track across the Pacific Ocean, but there large reflector at Bergedorf, which proved so 
are two islands within the belt of totality : Nurakita efficient in the detection of very faint comets. 
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Research Items. 


Excavations in the Pin Hole Cave, Orkswell.— 
In a paper read before the Royal Anthropological 
Institute on Nov. 20, Mr. A. Leslie Armstrong de¬ 
scribed the work proceeding in the large inner 
chamber of this oave. The total depth of the deposit 
is 15 feet and consists of an upper and a lower 
cave-earth. Evidences of casual human occupation 
occur throughout the upper cave-earth and the 
dominant culture has been proved to be Upper 
Aurignacion with considerable Proto-Solutrean ele¬ 
ments and some traces of intrusive Magdalenian near 
the top. Upper Mousterian artefacts of quartzite and 
flint occur at the extreme base. A recent find of 
outstanding importance to English archaeology is that 
of an engraver! drawing of a masked human figure, 
executed upon a rib, probably of a reindeer. In 
general character and technique the figure resembles 
those of Homos and Altamira, which are of Aung- 
naoian date. It was found in association with Proto- 
Solutroan implements and was encrusted with breccia. 
The present specimen is the first Palaeolithic drawing 
of a human figure to be found in Britain, and, being 
of a type which is rare even in the rich caves of 
Franc© and Spain, it is of the greatest scientific 
interest. The engraving was found beneath stalag¬ 
mite, 3 feet 6 inches below the floor of the cave, 
on an ancient occupation level, together with Proto- 
Holutrean and Aurignacian flint implements, and 
is therefore attributable to the dawn of cave art. 
The lower cave-earth contains two definite zones of 
occupation, the lowest at 12 feet. Implements of 
quartzite and tools of bone and mammoth ivory 
occur in both zones, the technique of which is Mous¬ 
terian. Evidence of submergence of the lower cave- 
earth on two occasions and of climatic changes are 
well marked, and the occupation zones are separated 
by sterile layers of fallen roof slabs. 

Birds at Sea. —It is well known that in tropical 
seas many strong fliers amongst birds, such as frigate- 
birds, spend the greater part of their life at sea far 
from land, but it is interesting to learn that even in far 
northern waters there is also a goodly bird population 
far from the shore. During a voyage along an un¬ 
usually far northern route—to Greenland—E. M. 
Nicholson made several counts over 10 sea miles, at 
distances about 300 miles from land (British Birds , 
November). They yielded numbers varying from 34 
to 170 birds, leaving the impression that the oceanic 
bird population in about 60° N. lat. ranged from 5 to 10 
per square mile. The majority of the birds observed 
were great shearwaters, fulmar petrels, and, in lesser 
.numbers, terns and puffins. 

Variation and Correlation, —Messrs. W. W. 
Alpatov and A. M. Boschko-Stepanenko have made a 
study of variation and correlation in certain serial 
organs of insects, birds, and fishes (Amer. Naturalist , 
Oct. 1928). In the Hemipteran Pyrrhocoris apterus 
the biometrical constants for length of joints in 
the antennae were determined. The length of the 
phalanges was studied in the raven, the goose (Anser 
albifrons), collected on Novaya Zemlya, and in domes¬ 
tic fowls from Central Russia. The fish was Boreoga - 
dus saida from Barents Sea, which has several dorsal 
fins. A relation was found between absolute size and 
variability in fin characters, the larger ones being less 
variable; The wild birds were also less variable than 
the domestic ones. Pearson’s * rule of neighbourhood * 
concerning the intercorreUtions of serial organs was 
found to hold in nearly every case. 
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Mussel Growth in Submarine Shafts and 
Tunnels. —An interesting report by Dr. James 
Ritchie, dealing with this subject, appears in the 
Transactions of the Royal Scottish Society of Arts, vol. 
19, 1914-25 (Edinburgh, 1927). In 1919* before 
erecting the new Electricity Generating Station at 
Portobello, the Committee of Edinburgh Town 
Council and its consulting engineers foresaw that 
difficulties might arise from the accumulation of 
mussels and other organisms in the large tunnels 
through which water for condensing purposes was to 
be conducted from the sea. Dr. Ritchie was then 
asked to carry out experiments in order to prevent 
such growth, the research, carried on over a period of 
two years, resulting in the discovery of a successful 
method of dealing with the obstruction. Whilst 
other organisms were liable to accumulate in the 
tunnels, the mussels only were of considerable im¬ 
portance, and it was shown by preliminary experi¬ 
ments that these certainly could accumulate to such 
an extent as to interfere in no small degree with the 
flow of water. The mussels enter in the free-swim¬ 
ming larval stage and settle down when only 7 V of 
an inch long, therefore it is practically impossible to 
prevent their entry. A way had to be found which 
killed them when once in the tunnel. Dr. Ritchie 
has now found a suitable method which consists in 
sending a reversed current or outflow of heated sea 
water into the tunnels and shafts at stated intervals, 
at such a temperature and for such a time that all the 
young mussels will be killed. A suitable minimum 
temperature is 110° F., the current to be passed 
through every four weeks during the spatting season, 
reckoned from the beginning of March until the end 
of October. These measures have proved to be very 
effective and have resulted in the entire clearance of 
the larger mussels from the tunnel. In practice, 
the raising of the temperature to such a height has 
proved to be expensive, therefore the alternative 
method of raising the temperature to 90° F. for a 
longer period has been adopted. 

Sea-Urchins of the Indian Ocean.— An account 
of the Regular Echinoids forms the third and con¬ 
cluding part of Prof, R. Koehler’s memoir on the 
Eohinoidea of the Indian Museum, Calcutta. This 
part'was, says Prof. Koehler, ready in manuscript 
in 1922 ; it bears the date of publication, November 
1927, but was not received by us until the end of last 
October. It describes some 50 species, of which 14 
are new, and two of these represent new genera, 
namely, Printechinus in the Temnopleuridee, and 
Prymnecliinus in the Echinidse. An appendix de¬ 
scribes two prosobranchiate gastropods parasitic on 
some of the Echinoids. They belong to the family 
Eulimidro, many members of which are already 
known to infest various Echinoderms. One of them 
is a Mucronalia which settles on an ambulacrum of a 
Stereocidaris and extends its proboscis tlirough one 
of the pores for the tube-feet; this gives rise to many 
anomalies in the structure of the test. The mollusc 
is readily shaken off the test, leaving little direct 
trace, and it may be that some abnormal Echinoids, 
both recent and fossil, which have been described, 
may have owed their peculiarities to a similar cause. 
The other parasite, which belongs to the allied genus 
Megadenus, is quite small, and lives on a Doroctdaris. 
It attacks one of the main radioles while the urchin 
is still young, checks the normal growth of the radiole, 
and becomes enveloped in a gall-like thickening, 
usually with an opening through which the spire of 
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the tiny shell can be seen. This shell is that of a 
female ; but in the same cavity there also lodges a 
yet smaller male. This then represents a stage on 
the way to the dwarf rudimentary males already 
known in the Endoparasitic gastropod Entocolaa* 

‘ Die-back * or Plum Trees a Bacterial Disease* 
—For many years growers have noticed the occurrence 
of stunted shoot growth in plum and cherry trees, 
with foliage pale in colour which withers or falls 
prematurely. Such ‘ die-back ' has been described as 
due in many cases to a fungus Diaporthe pemiciosa t 
which has been very fully examined by Miss Cayley 
(Ann. Applied Biology , 10, No. 2 ; 1923), Mr. H. 
Worm aid has had a disease of this type under observa¬ 
tion amongst the plum trees in the experimental plots 
at. East Mailing. Fungus fructifications often 
appeared upon the dead bark in the diseased region, 
but Wormald noticed that numerous bacteria wetfc 
often present at the upper and lower limits of the 
diseased area. This aroused suspicion that the fungi 
might be a secondary result, and that the causal 
agent in producing the disease might be bacterial 
in nature. Isolation and cultural experiments were 
therefore carried out with the bacteria, and subsequent 
inoculation experiments with the cultured organism 
supply evidence that these bacteria can in many cases 
produce * die-back * as the result of their introduction 
through a wound. These observations are briefly 
described in the Gardener 8 Chronicle for Nov. 10. 

Propagation of Rubber Plants. —A little while 
ago, the Right Hon. W. Ormsby Gore placed some 
very interesting data before the fellows of the Royal 
Colonial Institute, which are reproduced in Tropical 
Lift for November 1928. In the old Botanical 
Gardens of Ceylon, at Heneratgoda, is a group of 
rubber trees which have been grown from the original 
seed brought by Sir Henry Wickham from the 
Amazon. Amongst them is a famous tree which, 
over a continuous period of five years, gave an average 
annual yield of 96 lb. of dry rubber. The average 
annual yield per tree on an ordinary plantation is 
about 4 lb. Unfortunately, seedlings from the high 
yielding tree huve not possessed a yielding capacity 
much above the average, and the only possible 
method to obtain a plantation of high yield from a 
single plant with these qualities would appear to bo 
by some method of vegetative propagation. Cuttings 
do not root successfully, ho that bud grafting, now 
practised for some time in the Dutch plantations of 
Java and Sumatra. seemH worthy of very extensive 
trial in British rubt>er-growing plantations. Planting 
Manual No. 2 of the Rubl>er Research Institute of 
Malaya (Kuala Lumpur, 1928), which contains an 
account of the budding of Hevea in modem plantation 
practice by T)r, Summers, is therefore a very timely 
publication. Dr. Summers makes it clear that the 
evidence at present available does not justify a 
complete abandonment of seedling propagation in 
favour of the new method, Mr. Ashplant has recently 
claimed (Nature, June 30, p. 1018; Tropical Life , 
November 1928) that yield of latex is closely correlated 
with the diameter of the latex tube as determined 
under certain sj>ecifiod conditions, and states that by 
this method a reliable guide to future yield is provided 
which can bo employed upon six-month-old seedlings. 
If further work should siibstantiate this claim, it may 
yet be possible to select seedlings of high yielding 
trees from tho nursery beds and build up a plantation 
of high average yield from seedlings even more easily 
than from vegetatively propagated clones. 

Gold Coast Surveys.— The annual report of the 
Survey Department of the Gold^Coast for 1927-28 
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shows that the topographical map is nearly complete 
from the coast to lat. 7° N. The necessity of con¬ 
centrating work on boundary surveys delayed topo¬ 
graphical work during the year. The western 
boundary is nearly completed, and the eastern, which 
is the division between British and French mandated 
territory in the former Togo land, is making good! 
progress. The new Burvey school at Accra is growing, 
and turning out annually a number of corafietent 
surveyors. 

Magnetic Map of England and Wales. —The 
Ordnance Survey has published a layer coloured 
orographical map of England and Wales on a scale 
of 1 to 1,000,000 on which the lines of equal magnetic 
variation are drawn at 16-minute intervals (South¬ 
ampton ; Ordnance Survey, 2s.). Their approxi¬ 
mate courses in the English Channel and the Irish Sea 
are also shown. The position of magnetic observatories 
is also clearly shown, with the vmue of each station 
for the year 1927. No other names except those of 
physical features are given. The map is a fine ex¬ 
ample of colour printing and clear typography. 

Geology of the Salt Range. —A first-hand con¬ 
tribution to the geology of the Punjab Salt Range is 
publirthed by Dr. C. S. Fox in the Records OeoL Surv . 
India , p. 147, 1928. In recent years the hypothesis 
of a Tertiary age for the salt, and of considerable 
thrust faulting in the Range itself, have been fashion¬ 
able ; Dr. Fox, however, returns to the view already 
advocated by Murray Styi^rt that the Saline series 
lies beneath beds of Cambrian age, and that tho Kohat 
deposits are probably of the same age. He shows that 
the Tertiary deposits do not provide any evidence of 
deserts, or of any jieriod of desiccation. On the other 
hand, the Cambrian bqds suggest a prolonged period 
of arid conditions over a very wide area during which 
the salt beds could readily have been formed. Similar 
beds in Persia—also associated with Himilar volcanic 
material—are considered to be of Cambrian age, and 
to belong to the same climatic province. The 
anomalous position of the salt marl in the Salt Range 
can be easily and satisfactorily accounted for by 
simple solution and isostatic settling, while the foliated 
character of the Kohat salt is a consequence of flowage 
under the great pressures accompanying mountain 
folding. 

Climate of Java. —The Royal Meteorological and 
Magnetical Observatory of Batavia continues its 

P ublications on the climate of the Dutch East Indies. 

a the most recent (Verhandelingen, No. 6) Dr. C. 
Braak deals with the climate of Java and Madura. 
The volume is in Dutch, with a lengthy summary in 
English, It includes a number of photographs of 
cloud forms, and two maps showing the wind direction 
during the east and west monsoons. After a general 
account of the winds there follows a description of 
the climate of certain places that have characteristic 
features. For other stations the full data will be 
given in the statistical volumes which have yet to be 
published. Sumatra was treated in a previous volume, 
which contained a general account of the rainfall. 
Java contrasts with Sumatra in having a sharp dis¬ 
tinction between the wet and dry season. In east 
and much of central Java there is a rainless season 
of several months. In west Java this is marked only 
in exceptional years. Another peculiarity of east and 
central Java is the persistence of the fdhn winds 
during the dry season. Night frosts occur in Java at 
great heights. These are unknown in Sumatra. They 
occasionally do considerable damage to plantations. 

Atmospheric Pollution. —The workofthe Meteoro¬ 
logical Office Advisory Committee on Atmospheric 
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Pollution was transferred to the Department of 
Scientific) and Industrial Research last year. That 
Department is responsible for the thirteenth 
report on observations of atmospheric pollution, 
although it deals with observations made in the 
year ending March 1927, prior to the transfer 
and reorganisation. The form of the report remains 
unaltered. It includes among several other studies 
of more than theoretical interest, an analysis of the 
deposit of atmospheric impurity at eighty different 
stations in the British Isles, which reveals the 
fact that between 1914 and 1927 the percentage of 
stations falling within the two categories with least 
deposit out of the four into which the range of 
pollution is divided, has increased from 15 to 87 per 
cent. It appears that for carbonaceous matter 
Newcastle-on-Tyne gives the highest figure, while 
for sulphates Burnley heads the list. In spite of the 
general improvement, the small percentage of stations 
m the class with the largest deposit remain unaltered 
at the end of the period under review. The general 
conclusion that appears to emerge from these statistics, 
and from a more detailed study of the relative pro¬ 
portions of carbonaceous pollution and of that due 
to sulphates, is that in the industrial regions where 
impurity is derived largely from factory smoke, any 
improvement is very small compared with the change 
in residential districts, where the increasing use of 
gas fires in place of the open hearth makes itself 
increasingly felt. The report concludes with a short 
study of the relationship between the degree of 
impurity of the air in London and the figure for 
ultra-violet light derived by Dr. Leonard Hill’s acetone 
blue method. This shows that the amount of ultra¬ 
violet light received becomes so sensitive to the degree 
of impurity over a certain range of the scale for 
impurity, that the fixing of a standard for what may 
be regarded os hygienically ‘clean’ air will probably 
not prove difficult. 

An Electrical Model of the Heart. —Some two 
years ago, Dr. B. van der Pol suggested that the heart¬ 
beat was a biological example of the so-called relaxa¬ 
tion oscillations the properties of which ho had been 
studying. This idea has now been developed in detail 
by him and J. van der Mark in a paper which appears 
in the supplementary November number of the Philo¬ 
sophical Magazine. The mathematical treatment of 
the electrical circuits used in illustration of tho theory 
is involved, but they are essentially systems in which 
a decay phenomenon refloats itself, the terms in the 
equations corresponding to tho resistance term for 
mechanical motions being negative for small ampli¬ 
tudes, instead of positive, as is usually the case. The 
sinus, the two auricles, and the two ventricles are re¬ 
presented respectively by three flashing neon lamps, 
•which are connected in such a way that the order of 
discharge is that which occurs in the natural heart; 
the link between the auricles and ventrioles—the 
bundle of His—is another neon lamp. Electro-car¬ 
diograms have been taken from the model, and are 
similar to those of a natural heart, showing not, 
only the main features of the normal beat, but also, 
when the appropriate additional stimuli are applied, 
such' phenomena as auricular and ventricular extra¬ 
systole, partial and complete heart block, and the 
refractory period. Of special interest is the repro¬ 
duction of the biologioal law of 1 all or nothing ’ : 
a stimulus has either no effect at all, or it causes 
the complete response. The success of their model 
has prompted the authors to predict from it a number 
of new phenomena which might be met with in the 
natural heart, and they state that by elaborating it 
in another direction they have arrived at a model 
of a striated muscle upon which they hope to report 
later, 

Nix 8084, Vol. 122] 


Determination of Cellulose by Oxidation 
with Chromic Acid. —In the cellulose industries the 
problem of determining the amount of cellulose in a 
solution containing no other organic material fre¬ 
quently arises. The method of precipitation of the 
cellulose followed by direct weighing is tedioUs, and it 
is much quicker to effect the quantitative oxidation 
of the material to carbon dioxide and water by means 
of a mixture of chromic and sulphuric or phosphoric 
acids. The latter method is described in detail by 
Constance Birtwell and B. P. Ridge in tho Journal of 
the Textile Institute for October. The use of phos¬ 
phoric, acid instead of sulphuric acid is to be preferred, 
unless the cellulose content of the solution is very low, 
in order to avoid tho possible formation of sulphur 
dioxido. Instead of measuring tho volume of carbon 
dioxide formed, the amount of chromic acid used 
may be determined by titration. 

Glycerin.—T he Journal of the Society of Chemical 
Industry for Oct. 19 contains an interesting account 
by W. F. Darke and E. Lewis of the methods of manu¬ 
facture and applications of glycerin and some of its 
substitutes. The chief sources of glycerin are oils 
and fats, which on saponification yield glycerin and 
soap or fatty acids. During the War, glycerin was 
made in Germany by the fermentation of beet sugar, 
but this and various synthetic processes that have 
been suggested are not now employed. In medical 
and pharmaceutical practice, glycerin is used on 
account of its softening action on the skin, its solvent 
properties, and especially because of its antiseptic 
powers. It destroys bacteria much more rapidly 
than tissue colls, and should therefore be of great value 
in surgery. It also forms a constituent of certain 
infant and invalid foods. The industrial uses of 
glycerin depend chiefly upon the low freezing point 
of its aqueous solution and its dehydrating properties* 
although large quantities are consumed in the ex¬ 
plosive, adhesive, and ink industries. Many sub¬ 
stances have been proposes! as glycerin substitutes, 
such as magnesium butyrate, but their application 
is limited. Ethylene glycol is sometimes used in 
place of glycerin as an anti-freeze medium and as a. 
lacquer solvent, but its production is more costly. 

Determination of ^Pentosans. - The classic 
method for tho determination of pentosans, due to 
Tollens, and consisting in distilling the material with 
hydrochloric acid of density 1*00 and weighing the 
furfuraldehyde thus formed as phloroglucide, is known 
to be subject to various sources of error. In the 
Rendiconti del Reale Institute Lombardo di Scienze e 
Letters, Parts 0-10 (1928), Dr. C. Antoniani gives the 
results of experiments made to ascertain the extent 
to which the values obtained by this method are in¬ 
fluenced by the presence of carbohydrates with a 
0-oarbon atom basis. In the oase of fodder, the effects 
of hexoses or hexosans are not, as a rule, sufficiently 
large to invalidate the conclusions drawn from tho 
pentosan content with regard to the value of the 
fodder. From the purely analytical point of view* 
such admixtures do, however, exert an influence, this 
being least for cellulose and appreciably greater for 
starch and hexoses in general. The discrepancies are 
due, only in slight degree, to the formation of extra 
quantities of furfural, and depend mainly on the pres¬ 
ence in the distillate of hydroxymethyIfurfural, which 
is derived from the dehydration of the hexoses and is* 
under the conditions employed, only partially con¬ 
verted into levulinic acid. This hydroxy-compound 
may be removed by redistillation of the first distillate* 
but allowance must then be mad$ for the diminution 
of the furfural originally present by 7 per cent. The 
experimental results indicate that the furfuraldehyde 
phloroglucide obtained is not always of exactly the 
same composition. . 



904 


NATURE 


[December 8,1928 


Anniversary Meeting 

rj^HE anniversary meeting of the Royal Society was 
•*- held on Nov. 30, and in his presidential address 
Sir Ernest Rutherford referred to the Society’s loss 
by death during the past year of two foreign members, 
thirteen fellows, and two fellows who were elected 
under Statute 12, which provides for the election of 
persons who have rendered conspicuous service to 
science, or whose election would be of signal benefit 
to the Society. He also reviewed the work of the three 
Yarrow' and two Foulerton professors who have been 
appointed since 1923, and announced that the Council 
has decided to fill the Foulerton chair vacant through 
the death of Prof. E. H. Starling. Dr. E. D, Adrian, 
lecturer in physiology in the University of Cambridge, 
has accordingly been appointed. With the aid of 
apparatus using electrical amplification. Dr. Adrian 
has been engaged in recording and analysing the 
minute changes transmitted, from an excited peri¬ 
pheral sense-organ, along the conducting system of 
the nerves—changes which, on arrival at a nerve- 
centre in the brain of a conscious being, would result 
in one or another form of sensation. 

Sir Ernest Rutherford then gave an account of recent 
work on high frequency radiation, which appears 
elsewhere in this issue. The presentation of medals 
followed, and we print below extracts from the descrip¬ 
tions of the work of the medallists. 

Presentation of Medals. 

The Copley Medal, awarded to 

Sir Charles Parsons. 

In the world of mechanical engineering the genius 
of Charles Parsons has opened up a new era. He has 
originated and developed a new type of thermal engine 
entirely flexible and adaptable, and capable of high 
efficiency combined with concentration of power never 
even imagined before. By continuous practical effort 
for the past forty-five years, aided by remarkable 
mathematical insight acquired in his university days, 
he lias perfected the parallel-flow compound steam 
turbine, and has applied it successfully to electric 
generation and to marine propulsion, both attaining 
to an unprecedented scale. While the utilisation of 
heat in the best triple-expansion reciprocating steam 
engine amounts to 17 per cent of the whole, the 
Parsons’ large central station turbines now convert 
25 per cent into mechanical power, and in still larger 
turbines 28 per cent is anticipated. The first steam 
turbine of 4 kilowatts was used in 1885 for electric 
lighting; at present, turbines of 20,000 and 30,000 
kilowatts are in operation. The application to marine 
propulsion was signalised in 1897 by the appearance 
of the Turbinici , a small experimental craft developing 
the extraordinary speed of 33 knots. Large turbine- 
driven destroyers for the Navy rapidly followed, and 
now all largo high-speed liners are turbine driven. 
During this remarkable development numerous prob¬ 
lems arose involving a precise study of jet velocities, 
leakage, turbulent flow, and vacuum augmenters. 
Tlie phenomena involving cavitation of screw pro¬ 
pellers opened up new fields of abstract as well as 
practical interest. Sir Charles Parsons has been 
greater in the scientific development of thermal power 
produced by steam than any engineer since James 
Watt. A recent side produet of his activities has 
been the revival of the British scientific industry of 
optica] glass and telescopic construction, while some 
of his hours of relaxation have been spent in the 
strenuous endeavour to crystallise carbon into 
diamonds by catastrophic processes. 
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of the Royal Society. 

The Rumford Medal, awarded to Prof. 
Friedrich Paschbn. 

Prof. Paschen is especially distinguished for his 
practical and theoretical contributions to spectroscopy. 
He early acquired remarkable skill in the investigation 
of infra-red radiation and made valuable determina¬ 
tions of the distribution of energy in the spectrum of 
a black body, giving the first experimental proof of 
the law that the frequency of maximum energy is 
proportional to the absolute temperature. He after¬ 
wards made numerous observations of the infra-red 
emission spectra of various elements, which were of 
fundamental importance for the development of our 
knowledge of series in spectra, and afterwards for the 
theory of spectra in relation to atomic structure. He 
lias also contributed in a notable degree to the precise 
measurement and series classification of spectrum 
lines in general ; he lias long been one of the foremost 
workers on the Zeeman effect, and the results whioh 
he has obtained, including the discovery of the well- 
known Paschen-Back effect, have been invaluable for 
theoretical discussions. He has shown extraordinary 
skill in the design and manipulation of apparatus, 
and liis work is characterised by an obvious striving 
for the greatest attainable precision, 

A Royal Medal, awarded to Prof. Arthur 
Stanley Eddington. 

Prof. Eddington’s contributions to knowledge 
within the past ten years have been mainly in con¬ 
nexion with the internal constitution of stars and with 
the generalised theory of relativity. He has formu¬ 
lated a complete theory of the internal structure of a 
star, assumed to be a non-rotating whirl of atoms and 
electrons, with radiation gradually forcing its way to 
the surface ; further, he pointed out that the masses 
of stars, which are found by observation not to vary 
greatly, ranged about the point where radiation pres¬ 
sure balances gravitation. Later, he obtained a 
theoretical relation between the mass and absolute 
luminosity of giant stars. Prof, Eddington has also 
worked out a mathematical theoiy of Cepheid 
variables on the assumption that they are oscillating 
radially. In connexion with the theoiy of relativity, 
h© conducted in 1919 one of the two eclipse expeditions 
which verified the deflection of light rays from stars 
near the sun. He also developed the theory, to a 
certain extent on the philosophical side, but con¬ 
siderably on the analytical side, especially with regard 
to the electromagnetic and gravitational fields. 

A Royal Medal, awarded to Dr. Robert 
Broom. 

During the course of thirty-three years’ search in 
Australia and South Africa, Dr. Broom has made a 
very large number of important discoveries in verte¬ 
brate palaeontology, embryology, and morphology 
that shed new light upon the problems of the origin 
of mammals, lizards, crocodiles, and birds. His re¬ 
searches represent the most significant contribution 
made by any one investigator to the determination 
of the relationships of the main groups of vertebrate 
animals and to the definition and solution of the prob¬ 
lems involved in the evolution of the higher groups. 

The Davy Medal, awarded to Prof. 

Frederick George Donnan. ' 

Prof. Donnan is, like his master van *t Hoff, a man 
of ideas. Early in his scientific career he wrote on 
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the nature of soap emulsions and on the theory of 
capillarity and colloidal solutions. His theory of 
membrane equilibrium and membrane potential is an 
achievement of the first rank, and lias been the start¬ 
ing-point of numerous studies not only in the domain 
of pure chemistry, but more especially in biochemistry, 
where the conditions for displaying the phenomena 
he predicted are often encountered. His researches 
on surface tension and absorption at liquid-liquid 
interfaces have led to results of the greatest interest, 
and his verification by means of nonylic acid of the 
Gibbs’ absorption formula is a most brilliant experi¬ 
mental conception. A by-product of his activities 
during the War is a theory of the action of gas* 
scrubbers, based on the velocity of absorption of 
gases by liquids. 

The Darwin Medal, awakijed to Dr. Leonard 
Cockayne. 

A true naturalist. Dr. Cockayne has waited patiently 
ujpon facts before drawing conclusions. For more 
than thirty years he has made it his task to deepen 
and widen our knowledge of New Zealand botany in 
the broadest sense. He is one of the foremost living 
students of plant-association ; the taxonomic studies 
rendered necessary by his ecological results have led 
to those remarkable discoveries of natural hybrids 
in New Zealand that have won for him a world-wide 
reputation and have made on modem thought an 
impression' akin to that produced by the results of 
Darwin’s studies of plants under domestication. Dr. 
Cockayne’s researches have had, on sylvicultural and 
agricultural procedure, a practical bearing which has 
been appreciated by, and has influenced the policy of. 
New Zealand statesmen. 


The Sylvester Medal, awarded to Prof. 
William Henry Young. 

Dr. W. H. Young has taken a very prominent part 
in the development of the modem theory of functions 
of real variables, and in its application to the theory 
of Fourier’s and other series. His earlier work dealt 
chiefly with the theory of sets of points, and contains 
important developments on the lines laid doftvn by 
G. Cantor and Hamack. He soon proceeded to apply 
this theory in the integral calculus, and ho obtained a 
general definition of the integral which is essentially 
equivalent to, although somowhat less simple in form, 
that given about the same time by H. Lebesgue, 
which latter has become a comer stone of modern 
analysis. Much of Dr. Young’s work has proved to 
be a starting point for further investigation^ by 
other mathematicians. By means of his conception 
of restricted Fourier’s serios he was enabled to devise 
a method by whioli conditions of convergence, sum- 
mability, etc., known to hold good for Fourier’s series, 
could be carried over to series of Legendre’s and 
Bessel’s functions. 

The Hughes Medal, awarded to M. Le 
D ue de Broglie. 

Maurice Francois Ctfsar, Due de Broglie, is distin¬ 
guished especially for his pioneer researches on X-ray 
spectra and secondary p-rays. He was one of the 
first to obtain the complete emission sj>©ctrum of 
X-rays and to study X-ray absorption spectra, while 
his work on the magnetic spectrum of the 0-rays, 
arising from the passage of X-rays through matter, 
has proved of great importance. Ho founded in 
Paris a private laboratory directed by himself, which 
is devoted to researches on X-rays and allied subjects. 


Applied Chemistry. 


Physical Chemistry and Biology. 

HpHE first Liversidge lecture was delivered before 
the Chemical Society on Nov. 29 by Prof. F. G. 
Donnan, who dismissed the applications of physical 
chemistry in the service of biology. In connexion with 
similar lectures to be provided by the University 
of Sydney, the Royal Society of >few South Wales, 
and the Australasian Association for the Advance¬ 
ment of Science, this series of annual lectures has been 
established by the Chemical Society in accordance 
with the terms of a bequest by the late Prof. 
Liversidge, of the University of Sydney, a bequest 
whioh was made with the object of stimulating thought 
and encouraging the acquisition of new knowledge. 
Liversidge lectures delivered before the Chemical 
Society will be concerned with physical and inorganic 
chemistry, whilst another series of lectures, perpetu¬ 
ating the memory of the late Sir Alexander Pedler, 
will deal similarly with organic chemistry. 

Prof, Donnan first referred briefly to tlw part 
played by organic and inorganic chemistry in the 
advancement of biokigy. Physical chemistry, as 
created by Baoult, van T t Hoff, Ostwald, Arrhenius, 
and $emst, first began to exert a powerful influence 
on biology, although no period in the development of 
physical chemistry ©leany marked the beginning of 
the applioatiQfi of that science to biological problems. 
The osmotic theory of semi-permeable membranes, 
based on the work of Pfeffer and van *t Hoff, was of 

S al importance in its explanation of the then 
p vital action of the living cell. The 
add development of the ionic theory has 
revobitlomiad a large part of the theory of solutions, 
and has been of correspondingly fundamental im- 
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portancc in the study of essential constituents of the 
living organism ; the hydrogen ion activity deter¬ 
mines the molecular state and colloidal condition of 
the amphoteric proteins in aqueous solution, and the 
optimum aotivity of enzymes. It is not surprising, 
therefore, that the delicate dynamic equilibrium of 
living protoplasm requires a close regulation of the 
hydrogen ion concentration, determinable by known 
or theoretically calculable ionic equilibria. 

Prof. Donnan also referred during his discourse 
to the great biological importance of the thermo¬ 
dynamical studies of Willard Gibbs, to whom we owe 
very important considerations relating to surfaces of 
separation between different media. There exist at 
such surfaces powerful uncompensated fields of 
atomic and molecular foroes, as a result of which 
molecules and ions are held or adsorbed in spite of 
general thermal agitation tending to disperse them. 
Some of the foroes may be of considerable extent, and 
perhaps considerable symmetry, whilst others are 
highly localised ; the latter are of great importance 
since they cause the orientation and regular arraying 
of molecules and ions at surfaces and surface films. 
“ A living oell,” said Prof. Donnan, “ is not merely a 
little bag containing salts, proteins, sugars, fats, and 
enzymes in which chemical reactions occur as in a 
beaker or flask* There is organisation, and organisa¬ 
tion in space means arrangement. In this orienta¬ 
tion and arraying of molecules and ions at surfaces 
we may perceive, perhaps, the first faint glimmering 
0f the organised arrangement of life’s mechanism. 

Finally, Prof. Donnan referred to three considera¬ 
tions of major significance which:must be taken into 
acoount. First, that the laws of thermodynamics, 
being statistical in their nature, do not necessarily 
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apply universally in very small systems. Further, 
that modern quantum mechanics appears to provide 
for the recently postulated inexpressibility of the 
whole in terms*of its parts. Again, that the deter¬ 
minism which is associated with Newtonian philo¬ 
sophy is now being rejected in favour of a less 
materialistic science. In a recent book, Prof. 
Eddington has shown that a particle may have 
position or velocity, but not both ; it follows, there¬ 
fore, that prediction of the future is a statistical 
problem. Modern science tends to acknowledge the 
clement of volition. 

Chemical Engineering. 

Chemical engineering education and research in Great 
Britain, a matter which is of exceptional importance 
in the post-War development of British industry, 
formed the subject of the inaugural lecture delivered 
by Prof. W. E. Gibbs at University College, London, 
on Dec. 3. The age haB passed when coal, for ex¬ 
ample, was regarded simply as a convenient combustible 
or as a raw material from which gas, coko, tar, and 
smoke can be obtained ; the chemist to-day is altering 
the whole basis of coal valuation. Likewise, as Prof. 
Gibbs pointed out, the atmosphere has become a 
source of ammonia and nitric acid, as well as of 
oxygen ; wood is being transformed into a variety of 
products in which we can no longer recognise the 
original material paper, artificial silk, plastics, 
lacquers, sugar, and alcohol ; waste products such as 
casein have provided the foundation of new industries. 

Whereas the pioneering work connected with the 
establishment of new chemical industries—new reser¬ 
voirs of national power and prosperity—and the better 
equipment of existing industries in the face of world- 
competition has its origin in the laboratory, it must 
be realised that the problems and difficulties that arise 
in a works, and may threaten not only economic 
success, but also the very practicability of a manu¬ 
facturing process, are entirely different from those 
encountered in a laboratory. The successful trans¬ 
formation from the experimental to the commercial 
scale requires not only a sound understanding of the 
scientific principles which are being employed in a 
chemical reaction, but also it demands more than 
casual acquaintance with the theory and practice of 
civil, mechanical, and electrical engineering, with the 
control of labour, with the financial returns, and with 
market conditions and requirements. Such matters 
properly belong to the newly developing science of 
chemical engineering—a distinct and separate branch 
of science with its own problems, its-own methods, 
and its own opportunities. 

Prof. Gibbs stated the case for the specialised 
training of chemical engineers very simply as follows : 
“ An industrial chemical process is at heart a chemical 
reaction, but the reaction is hidden away in an elabo¬ 
rate arrangement of plant and machinery. The 
engineer can generally fathom the meaning of the 
machinery, but the reaction baffles him. The ohemist 
can understand the reaction if only he can find out 
where it is going on. Neither understands the com¬ 
plete process, nor can they together grasp it com¬ 
pletely. For there is much in an industrial chemical 
process which only occurs when the work of the 
chemist and the work of the engineer are brought 
together. It has become necessary, therefore, to 
train men who shall bo able to see the process as a 
whole. . . . This is the function of the chemical 
engineer.’ 1 

Prof. Gibbs did not, however, disparage the work 
of those who, because of unusual opportunities, or 
as the result of long apprenticeship, have developed 
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without specialised instruction into exceedingly able 
engineers ; but he declared that the supply of able 
men from this source is, from, the point of view of 
present needs, too slow and uncertain. He described 
in some detail the type of work which, in modern 
chemical industry, requires the co-ordinated know¬ 
ledge and experience which is being made available, 
for example, at University College and the Imj>erial 
College of Science and Technology. The product 
which they aim at producing is (quoting from his 
predecessor, Dr. E. C. Williams) “ a scientific man 
whose duty it is to plan the large-scale commercial 
operation of chemical processes, and to design and 
operate the plant required for the carrying out of the 
chemical reactions and physical changes involved.” 

The chemical engineer is not concerned with the 
original research, which is in the domain of the labora¬ 
tory chemist, or with the construction of the plant, 
which is the business of the enginoer. The chemical 
engineer should know when to sacrifice chemical 
efficiency to economic efficiency. He would of course 
have opportunities of original investigation in 'study¬ 
ing the peculiar problems that arise during the opera¬ 
tion of a process. 

Moreover, there are many problems concerning the 
physical and chemical behaviour of new structural 
materials, and of old materials under new conditions, 
that await solution. We require much more informa¬ 
tion concerning, for example, heat transfer through 
dividing walls, the power absorbed in transporting 
powders through pipe lines, the production of crystals 
from gases and liquids, the flocculation of fogs and 
smokes, the adsorption of vapours, and the behaviour 
of colloidal substances in large quantities. It is 
clearly desirable that chemical employers and chemical 
plant manufacturers should either undertake or endow 
research with the view of the acquisition of funda¬ 
mental data, as well as the elucidation of specific 
problems. 


University and Educational Intelligence. 

Cambridge. —Mr. A. F. R. Wollaston has been 
re-elected fellow and tutor of King's College. Prof. 
S. Chapman has been appointed Rouse Ball lecturer 
in mathematics for the present year. Mr. A. 8. 
Besicovitch has been appointed Cayley leoturer 
in mathematics, The Arnold Gerstenberg Student¬ 
ship has been awarded to C. H. Waddington, Sidney 
Sussex College. The Raymond Horton-Smith Prize 
has been awarded to H. Gainsborough, Downing 
College, for his work on “ So-called Lipoid Nephrosis ” ; 
proxime necessity E. G. Holmes, Christ’s College, whose 
subject was “ Metabolism of Nervous Tissue.” 

The Court of the Goldsmiths’ Company has resolved 
that “ in view of the close association between the 
company and the metallurgical department at Cam¬ 
bridge, and in view of the distinguished work earned 
out by Mr. C. T. Heycoek, F.R.S,, during his tenure 
of the readership (from which he has just retired),” it 
will transfer ultimately a capital sum of £10,000 to 
increase the endowment of the Goldsmiths’ readership 
in metallurgy. 


A scientific research fellowship is being offered by. 
Girton College, Cambridge, for research in mathe¬ 
matical, physical, and natural sciences, including 
engineering, medicine, and agriculture. The fellow¬ 
ship will be of the annual value of £300 and tenable 
for three years. Particulars are obtainable from the 
Secretary of the College, to whom applications should 
be sent on or before Feb. 1 next. 
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Calendar of Customs and Festivals. 

Addenda. 

Two feasts observed in Macedonia during the month 
of November may be noted for their bearing on the 
ecclesiastical calendar and popular belief. 

November 18. 

The feast of St. Plato the Martyr, which has been 
translated in popular speech into St. Plane Tree 
(IlXdrfcwot-—HXdrai/oj). This is an important date in 
weather lore, especially on the coast, for not only 
is this holy day said to witness all kinds of weathor, 
but also the weather at sundown will last through all 
the forty days of Advent. 

November zi . 

The Feast of the Virgin.—-T he month of Novem¬ 
ber is known as the “ Sower ” (Iiropids) arid the Virgin 
is known as the “ Patroness of the Seed-Time” 
(E e^TroplruTcra ), a very interesting attribution which 
directly identifies the Madonna as a fertility goddess. 

December 13. 

St. Finnan. - Confessor and Bishop of Clonard in 
Ireland in the sixth century. The day on which 
he is venoratod, now fixed as Dec. 12, was in the 
Highlands of Scotland formerly celebrated on the 
shortest day of the yoar. The eve, being the longest 
night, was spent in festivities. It was a favourite 
occasion for playing tricks on children. They wore 
told that on this night the rain is wine and the stones 
are cheese. They were sent out to watch for the 
transformation or to sip water from a tub until it is 
turned to wine—a trick which preserved vaguely a 
belief in magical forces operative on one of the most 
critical occasions of the year. 

St. Corentin, Bishop of Quimper, probably in tho 
fifth century. The son of a British nobleman, he 
is said to have retired to a forest in tho parish 
of Ploumadiern, where he passed several years in 
solitude. The association of his cult with Quimper 
brings it into relation with earlier belief, for not only 
was it the religious centre of that part of Brittany 
which maintained its independence of Clovis and his 
successors, but also as the place of the meeting of 
the rivers,” it was an important centre of Breton cult, 
while the Counts of Cornouailles, one of whom is said 
to have given his palace at Quimper to the Bishop, 
were themselves in legend connected with the cult 
of a sea and river goddess. The cult of a Corentin or 
CuTV also appears in Devon and Cornwall as a hermit 
at the foot of a hill Menehent. 

December 14. 

St. Tibba’s Day. — A day which was at one time 
devoted by the fowlers and falconers of Rutlandshire 
to the veneration of this saint, whom they regarded as 
their patroness. St. Tibba and her cousin St. Eabba 
were m early life passionately devoted to the pursuit 
of hunting, but afterwards became saints. Ryhill in 
Rutlandshire was the oentr© of the cult, and Camden 
says that this superstition prevailed among the people 
to such an extent as to make them forgetful of the 
true god in their devotion to this pagan goddess, a 
kind of Diana* 

The remains of St* Tibba were translated to Peter¬ 
borough Cathedral, and the true character of her 
shrine mid sacred well were forgotten, the latter in 
loos! legend becoming associated with a queen who 
used to climb the hill and bathe in the spring daily. 
Its name, from St, Tibba’s Well* was corrupted into 
Stibba's HID Well. Anniversary meetings were once 
held on the brow of the hill at Halegreen, a name said 
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to bo derived from the solemnities once enacted there, 
and evidently therefore a traditional place of some 
early religious ceremonial. The memory of 8t. Eabba 
is preserved in the corrupted form of Stapiesford 
(St. Eabba 1 s Ford) Bridge above Ryhill, where was 
situated a well once sacred to her but afterwards known 
to shepherds as St. Jacob’s Well. Tho association of 
a goddess of the ford, i.e, of the river, with hunting, is 
worthy of note. 

The Growth of Ritual in India. —Beliefs and 
ritual practices connected with agriculture among the 
peasant population of India not only servo to throw 
ight upon the development of a number of general 
religious ideas, but also illustrate or elucidate some of 
tho more primitive survivals among the European 
peasantry. 

In the Karnatak, the plough is worshipped before 
it is taken to tho fields, and the drill is worshipped 
at the time of sowing. Not only is the com itself 
worshipped at harvest time, anti coconuts broken 
over the heap of the grain, but also the baskets in 
which tho oars arc gathered. The bullocks and 
drivers bringing in the harvest in the Deccan are 
worshipped by lighted lamps being waved before them. 
A further stage towards the development of the idea 
of a deity is soon in the worship of a consecrated stone 
besmeared with red powder, which may be taken to 
represent the blood of a victim, by the side of a field* 

Similarly, in the Thona District (Bombay), in 
choosing the deities of a newly founded village, one 
of them, Cheda, is represented by a long piece of wood 
or 8tone besmeared with rod powder. This deity may 
be established without the aid of a Brahman, and is, 
therefore, still at a very primitive stage of religious 
thought. In some parts the people believe that a 
deity resides in'every farm or collection of fields, and 
that good or bod harvests result in his pleasure or 
displeasure. The genesis of the animal god can be 
seen in the figure of a tiger made of canes, which is 
posted in a conspicuous place in the fields of sugar 
cane. One of the party personates tho tiger and is 
driven off with pieces of cane. At Malad (Thana 
District) the tiger god Waghoba is worshipped on the 
4 Tiger Twelfth ■—the twelfth day of the month Ashvin 
(September-Octobcr) for the protection of cattle. 

Out of these beliefs have grown the cults of the 
godlings (Bhufca-Devatas) who are the field guardians. 
In some cases the field guardians are also the Brah- 
manio godlings, Maruti and Shiva, to whom field- 
coconuts and flowers ore offered. To the others the 
peasants offer coconuts and sometimes goats or sheep. 
The propitiation of these spirits tends to centre 
around certain.critioal points of the agricultural year, 
ploughing, sowing, transplanting in the case of the 
rice crop, and harvest, which fall in certain fixed 
months and on certain days, thus becoming calendrioal. 
Thus in the Katnagiri district on the no-moon day of 
Jyeshth (May-June), the people assemble in the temple 
of the village deity and perform a rite in order that 
they shall have a good crop, that their village may be 
free from disease, and that their cattle may be 
roteoted ; and a similar rite is performed on the first 
ay of the bright half of the month of Margashirsh 
(November-December), when a goat or sheep is sacri¬ 
ficed on the boundary of the village. The goddess 
Khema is worshipped to obtain good crops and for the 
protection of the cattle, but on the full-moon day of 
Margashirsh a special worship takes place and the 
sacred gondhai dance is performed, while in Kankaoli, 
also in the Bombay Presidency, the villagers worship 
the minor deities of the field with offerings on certain 
fiays of each month fromKartik (October-November) 
up to March. 
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Societies and Academies. 

London. 

Optical Society, Nov. 8. — T. Smith: (I) On 
systems of plane reflecting surfaces. An algebraic 
method is evolved of finding the co-ordinates of the 
image of any point and of the direction of the emergent 
portion of any given incident ray after reflection at 
any number of plane reflecting surfaces. Systems of 
reflectors are classified according to the nature of the 
self-conjugate region of the field. A method of de¬ 
signing a system having any assignod properties is 
described. Suitable criteria are given to determine 
whether with a prismatic system the whole is non- 
dispersive, and whether total internal reflection takes 
place at any given surface ; also the boundary con¬ 
ditions at each surface are found. The calculations 
are simple and free from any ambiguity of sign—(2) 
Reflecting systems for image inversion. The above 
method is applied to an inverting prism. Four sur¬ 
faces involve oblique refraction into the prism what¬ 
ever the number and order of the reflections. With 
fivo surfaces one form is possible with four reflections. 
All possible arrangements with hix reflections at five 
surfaces are considered, and the application of the 
method to prisms with a greater number of reflections 
is illustrated. --L. C. Martin and T, C. Richards : The 
relations between field illumination and the optimum 
visual field for observational instruments. Experi¬ 
ments based on the application of the results of recent- 
studies on spatial induction in vision to determine the 
conditions governing the optimum size of visual field 
under certain conditions are described. The results 
have a bearing on recent efforts to enlarge greatly the 
fields of view of binoculars, indicating that small 
fields are better under certain conditions. 

Linnean Society, Nov. 15.—H. Harashaw Thomas .* 
Further observations on the cuticle structure of 
Mesozoic Cycadean fronds. The typical members of 
the genus Pterophyllum are widely different in their 
epidermal structure from the fronds which have often 
been placed with them as the section Anomozamites. 
The rare Yorkshire plant Pterophyllum Nathorsti, on 
its cuticle structure, should be regarded as the type 
of a new genus. There is no justification for the 
separation of the numerous forms of Pterophyllum 
from the Luriz Beds (Upper Trias) of Austria into a 
number of species distinguishable by their dimensions. 
Cuticle structure indicates that the Paleeozoic fronds 
from the Coal Measures of Blanzy and Commentry in 
France are more closely allied to the Mesozoio genus 
Nilasonia t and cannot be classed as true Pterophylluma. 
—A, H. Clark : On some recent crinoids in the col¬ 
lection of the British Museum.— C. A. Nilsson-Cantell; 
New and interesting species of ScalpeUum from a 
telegraph cable near the coast of North Chile. Four 
species (two of them new) of barnacles of the genus 
ScalpeUum obtained at a depth of 343-400 fathoms 
are described.—W. M. Tattersall: Aaellus camticus 
Schiodte, a blind iso pod new to the British fauna, 
from a well in Hampshire, Though new to the British 
fauna, it is rather widely distributed in subterranean 
waters in France, Germany, and possibly Switzerland. 
It is a typical cavernioolous. species without eyes and 
without any trace of pigment. It must have been 
isolated in England at least since early Tertiary times, 
yet has apparently remained unchanged during that 
long period of isolation, probably as file result of the 
very uniform conditions obtaining in underground 
waters. 

Royal Meteorological Society, Nov. 21.—F. J. W, 
Whipple : On the association of the diurnal variation 
of electric potential gradient in fine weather and the 
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distribution of thunderstorms over the globe. It has 
been suggested by C. T. R. Wilson that the connexion 
between the upward currents produced by thunder¬ 
storms and the downward currents elsewhere is via 
the Heaviside layer. Storms ore least frequent from 
2h. to 4h. G.M.T. (when it is afternoon over the 
Pacific) and most frequent between 14h. and 20h. 
G.M.T. (afternoon hours for Africa and S. America). 
Observations of potential gradient in polar regions 
and at sea, i.e. in parts of the world where there is 
likely to be little systematic variation in the conduc¬ 
tivity of the air, indicate that the gradient has its 
minimum and maximum values within these same 
hours. The results are consistent with the Wilson 
hypothesis.—N. K. Johnson: Atmospheric oscillations 
shown by the micro barograph. The microbarograph 
invented by Sir Napier Shaw and the late Mr. W. H. 
Dines frequently gives a regular wave-like record 
representing oscillations of atmospheric pressure with 
periods ranging from about 6 minutes to an hour, 
with a marked maximum for a period of about ten 
minutes. These oscillations originate at the interface 
of two air currents possessing different densities and 
motions. The natural period of vertical oscillation 
of the atmosphere is connected with the lapse rate of 
temperature, and the most frequont period of oscil¬ 
lation recorded corresponds with the most frequent 
lapse rate. 

Edinburgh. 

Royal Society, Nov. 5.— J. R. Thompson : The 
general expression for boundary conditions and the 
limits of correlation. The study of correlated vari¬ 
ables suggests a complex array of factors, among 
which it is required to state the highest degree of 
generality we are compelled to assume and yet retain 
the possibility of producing a given set of correlations. 
This purpose is served by the boundary conditions, 
which can be expressed in general by a determinant 
of the correlation coefficients and one parameter k , the 
latter taking the value - 1, -2, - 3, etc., respectively 
according as the 1st, 2nd, 3rd, etc., boundary con¬ 
dition is required. When Jb = +1 the determinant 
gives a condition stated by J. C. Maxwell Garnett 
( Proc. Roy. Soc., 1919) as indicating thb presence of two 
general factors in three variables and three general 
factors in four variables. Agreement between these 
results and the boundary conditions is established by a 
definition of Maxwell Garnett's general factor in terms 
of ultimate elements.—John Mackie : Mathematical 
consequences of certain theories of mental ability. 
On the supposition that four mental abilities ^re due 
to N variable factors, and that the proportions in 
which they act are determined by ohanoe, the probable 
value of the tetrad-difference F is calculated. Follow¬ 
ing the geometrical treatment employed by Maxwell 
Garnett, we find that if N is large, is approximately 
inversely proportional to so that by supposing 
to be large we get a> to be small. The various abilities 
are represented by directed lines in JY-dimensional 
space, end by considering all possible lines pud taking 
any four at random, we obtain as a probable result 
F^O± a small quantity.— T. F. Black: Mental 
measurement: The probable error of some boundary 
conditions in diagnosing the presence of group and 
general factors, J. Ridley Thompson* by examining 
correlation coefficients, has developed criteria for test¬ 
ing whether in mental activities * general ' or f grpup ’ 
factors are necessarily present. 'In the case of three 
variables and K — -1 the probable error of his function 
reduces to 
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terms of order 1/N 8 have been neglected and normal dis¬ 
tribution of the variables has been assumed throughout. 
—W. F. P. M‘Lin took and J. Phemister: A gravitational 
survey aver the buried Kelvin Valley at Drumry, near 
Glasgow. This survey, with the Eotvos torsion balance, 
was undertaken by Ii*M. Geological Survey to amplify 
what was previously known from a series of isolated 
borings. The average specific gravity of the sands 
and clays filling the valley is 1-72, and that of the 
underlying rocks (Carboniferous Limestone Series), 
2* 3. The pre-glacial valley of the Kelvin, filled in 
places to a depth of 300 feet with sand and clay, can 
be traced from Kirkintilloch to Drumry, where it was 
supposed to fork against a rock-mass which there 
rises to 74 feet from the surface, one branch continu¬ 
ing westwards to the north of that mass as a deep 
channel. The gradients have been determined at 68 
stations and an isogam map has been constructed from 
these gradients.—L. N. G. Filon : On a quadrature 
formula for trigonometrical integrals. Formula) of 
numerical integration such as Simpson's Rule are 
not applicable as they stand to cases where the 
integrand is a function which has rapid oscillations, 
like f(x) sin kx. A formula is derived appropriate for 
this contingency; it is a generalisation of Simpson’s 
Rule, and reduces to it when k is zero. 

Paris. 

Academy of Sciences, Oct. 15. —H. Andoyer : The 
Analytical theory of perturbations and the theorem of 
Poisson.—Maurice Hamy : A property of diffraction 
by a circular opening.— Ch. Fabry : The rdle of the 
atmospheres in the occupations of the stars by the 
planets. A discussion of the probable effects of 
atmospheres on the planets on the phenomena 
observed during the occupation of a star.—Ch. 
Nicolle, C. Mathis, and Ch. Anderson : The unicity of 
the recurrent spirochetes of the Dutton group.— 
Georges Giraud : Non-linear partial differential equa¬ 
tions of the second order of the elliptic type.—Florin 
Vasilesco : The surfaces of level of the potential of 
an aggregate of points.—N. Cetajev : The Poisson 
stability.—F. Rochefort: A new method of feeding 
explosion motors. A special form of pulveriser is 
described capable of utilising gas oil as fuel, for which 
the flexibility of the petrol carburettor is claimed.— 
J. Peltier : The equations of motion of a motor-car.— 
R. Mazet : Flow through a long, narrow rectangular 
orifice.—D. Eginitis : The problem of the tide of 
Euripus.—R. Jarry-Desloges : Researches on the posi¬ 
tion of the axis of rotation of the planet Venus.— 
Paul Ldvy : The vibrating spaces of M. Winter.—W. 
Broniewski and B. Hackiewicz : The structure of the 
copper-tin alloys. In this work an attempt to reach 
true equilibria in the alloys was made by means of 
prolonged annealing, in one case for 7000 hours at 
299° C. The slowness with which equilibrium is 
established, as established by this work, proves the 
preponderating importance of annealing in the study 
of the structure of alloys by indirect methods.—Jean 
Cabatmes : The depolarisation of the secondary radia¬ 
tions in the complex light which results from the 
molecular diffusion of a monochromatic radiation.— 
J. Harroy and A. Brichant: The discovery of a coal 
basin in eastern Morocco.—Marcel E. Denaeyer: 
Geological sketch of French equatorial Africa, of the 
Cameroon#, and neighbouring regions.—L. W, Collet, 
fe. Perret, M. Billings, and Mile. R, A. Doggett: The 
presence of the crystalline of the Aiguilles Rouges 
massif in the Cirque dii Fer 4 Cheval (Hautes Alpee 
limestones of Sixt, Haute Savoie).—Ch. Courtot: The 
condensation of chloroindane with phenols.—Bourguel 
and Rambaud ; The catalytic influence of the hydro¬ 
gen ions in the internal dehydration of a cis-ethylenic 
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Y-glycol in the presence of water.—R. Combes: 
Critical study of the method of Sachs applied to the 
measurement of migrations of substances. The author 
considers that the errors inherent in Sachs's method 
render it useless for the study of the migration of 
substances in leaves.—L. Maume and J. Dulse : The 
positive, zero, and negative antagonism of binary 
mixtures of electrolytes with regard to plants.— 
Andr4 PUdallu and A, Balachowsky ; The utilisation 
of chloropicrin against cochineal insects harmful to 
orange trees or date palms. Chloropicrin is effective 
for this purpose if used in doses of 15-20 gm. per cubic 
metro.- R. Guillin : The integral dissociation of 
silicates by carbonic acid, by humic acids, and con¬ 
nected reactions. Whatever may be the nature of the 
humus-bearing soils, and whether containing lime or 
not, carbonic acid and the humic acids can cause the 
disintegration of silicate rocks, sodium and potassium 
being first eliminated, then lime and magnesia, and 
finally the aluminium, the latter alone remaining fixed 
to the hurnic acids.- - Philippe Fabre : The inefficacity 
of prolonged continuous currents in neuro-muscular 
stimulation.— Ren£ Hazard and Mile. Jeanne Livy : 
The cardiovascular action of the semicarbazone of 
tropinone and of the oximes of tropinone and pseudo- 
pelletierine.—A. Paillot : Experimental amicrobial 
silk-worm disease (gattine) and the r6le of intestinal 
cytotoxic substances in the epidemiology of silk-worm 
diseases.—Moycho : The action of bacterial proteo¬ 
lytic enzymes : the influence of pH on proteolysis. 
In acid media, pH 4, the proteolytic enzyme of B. 
pyocyaneus does not act on gelatine, whilst the enzyme 
of B. prodigioaua acts with difficulty. As the acidity 
is reduoed the proteolytic action increases, reaching a 
maximum at about prL 8, after which it diminishes.— 
R. Douris and J. Beck : A simple reaction for differen¬ 
tiating normal and syphilitic sera with the aid of 
organic colloids. The proposed reagent is a solution 
of sodium oleate acidified in the presence of the serum 
with dilute phosphoric acid. Advantages are claimed 
for this sero-diagnostic method over those in ordinary 
use for the detection of syphilis.—V. Manoudlian and 
J. Viala ; The nerve cells and the virulence of the 
pneumogostric in oanine hydrophobia. -Bordier : A 
new application of high frequency currents : medicinal 
d* Arson valisation. 

Oct. 22.-—G. Bigourdan: Description of a new 
form of comet finder.—Ch. Fabry : The r61e of the 
atmospheres in occupations of stars by the planets. 
Assuming the existence of atmospheres on the 
planets, details are given of the effects on the 
ocoultation of Btars which might be expected. The 
cases of Mars, Mercuty, Venus, Jupiter, Saturn, 
and the moon are considered.—Maurice de Broglie : 
Remark on the fine structure of the Compton effect. 
—Jean Perrin and Mile. Choucroun : The velocity 
of photochemical reactions. A photochemical study 
of two chemical reactions where the reagents were 
practically non-fluoresoent. The law of mass action 
was found to apply to each of these. — J. Auclair 
and J. Villey : The thermodynamic diagram of the 
Rochefort- system. — Delloue: Lines of curvature 
passing through an umbilicus.—Laurence Chisholm 
Young : The change of variable in simple absol¬ 
utely convergent integrals.— Fr. Wolf: Theorems 
of unicity of trigonometrical series representing 
pseudo-periodic functions. — Grialeu : Rotational 
movement of non-perfect liquids with permanent 
regime.^-Mokrzycki: The determination of the char¬ 
acteristics of an aeroplane based on the petrol 
consumption.—N. Stoyko: The influence at the 
personal equations on the determination of the time 
by the meridian telescope, with an impersonal micro- 
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meter.—L. Goldstein : The passages caused in wave 
mechanics. — N^da Marinesco r Dielectric properties 
and the structure of absorbent oolloids. From 
measurements of the dielectric Constanta of solutions 
of varying concentrations of mothaemoglobine, soluble 
starch, and gum arabic, a figure is calculated giving the 
number of cubic centimetres of water dielectrically 
saturated and fixed per gram of solid colloid.—R. de 
Mallemann: The internal field of polarisation. A new 
theoretical expression for the refractive power is 
calculated. The Lorentz factor (K + 2)/3, or Gladstone 
factor (\/fC + l)/2 is replaced by 3K/(2IC + 1).—Paul 
Soleillet : The polarisation of the resonanoe radiations 
of zinc. From the experimental results given, the 
approximate value of the mean life of the atom in the 
excited state is calculated on the basis of Elridge’s 
theory; it is T— 10 6 .—A. Nodon and G. Cuvier: 
Researches on the radioactivity of wines. Tho radio¬ 
activity found in the specimens examined varied 
betwoon 01 and 0 01 that of uranium.—J. Errera : 
Molecular associations. Relations between the vapour 
pressure of binary liquid mixtures and the polarity of 
tho molecules of the constituents.—R. Levaillant : 
The preparation of neutral sulphuric esters. Details 
of the method of preparation of n-propyl oh lor- 
sulphonato and 71-propyl sulphate and of tho corre¬ 
sponding 0-ohlorethyl compounds.—N, Menchikoff: 
The age of the Ougarta grits (Western Sahara).—A. 
Riviere : The prolongation into Italy of the Pyrenees- 
Provenyal irregularities of the east of the Maritime 
Alps.—Auguste Lumitre and Mme. Malespine : Pro¬ 
tection against anaphylactoid shock by means of 
magnesium hyposulphite. The shock produced by the 
injection of barium sulphate suspensions can be 
minimised by the simultaneous injection of a solution 
of magnesium hyposulphite.—A. Policard : The 
variations of thermal retraction shown by various 
regions of the ossification cartilage. 

Geneva. 

Society of Physics and Natural History, Oct. 25.— 
G. Tiercy : The method of indicating gaining or losing 
of chronometers. A recent discussion oompares the 
method used by seamen, in which the correction is 
given with its algebraic sign, with that of the clock- 
makers, who give the rate, that is to say, the quantity 
by which the chronometer gains or loses : these two 
magnitudes are connected by the relation : Correc¬ 
tion — - (rate). He decides in favour of the clock- 
makers* view, which he considers more in accordance 
with the interpretation of the plain meaning of the 
words gain pr loss.-—R, Matt hey : The chromosomes of 
the viper (Vipera aspis), The diploid number 2N is 
41. There are 21 macrochromosomes and 20 micro¬ 
chromosomes. The haploid plates of the first kinesis 
amount to 11 large elements and 10 small; those of 
the second kinesis have sometimes 11, sometimes 10 
mocrochromosomes, hence there is male digamety and 
heterochromosomy of the type XQ. 

Washington, D.C. 

National Academy of Sciences (Proc, f Vol. 14, No. 9, 
Sept. 15).—D. L. Webster, H. Clark, R. M. Yeatman, 
and W. W. Hansen : Intensities of X-series X-rays 
from thin targets. The targets consisted of films of 
silver deposited by evaporation of molten silver on 
to a beryllium block ; their thickness ranged from 
about 30 A. to about 280 A. Such films allow almost 
all tho cathode rays to pass without appreciable loss 
of energy, and give a measure of the relative intensities 
of K-senes X-rays. Present theories of the effect are 
only qualitatively in accord with the results.—C. J. 
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Brasefield : The spectrum of the hydrogen molecular 
ion. A canal ray beam was photographed 0-5 cm. 
behind the cathode and perpendicularly to the beam, 
with varying pressures. Photometric records of the 
plates showed that the lines could be divided into 
three groups: (1) a large number increased rapidly 
in intensity with increasing pressure ; they are due 
to excitation of the resting gas by moving hydrogen 
molecular ions ; (2) a group of fines of almost con¬ 
stant intensity ; and (3) a third group, which increased 
in intensity to a maximum at pressures of 0-005-0-008 
mm. of mercury, and then decreased ; these are due 
to hydrogen molecular ions (H, + ). These last have 
been arranged in branches.—Louis Harris: The 
absorption spectrum of nitrogen dioxide. Pure 
nitrogen dioxide was examined in quartz cells. Keep¬ 
ing one set of cells at 125 o -140°(?. gave the spectra 
of the single molecules, NO* ; reducing the tempera¬ 
ture gave spectra of mixtures of single, NO„ and 
double molecules, (NO*) 2 . At -42° to 28° C., spectra 
were obtained of the double molecules (NO^) 2 , in the 
gaseous phase alone. The single molecules give many 
bands, several with fine structure, between 6000 A. 
and 2250 A. ; distinct bands appear in the region - 
2600-2250 A. Absorption due to double moleoulefi is 
continuous ; two bands with maxima at 3500 A. and 
farther in the ultra-violet merge into a continuous 
band extending from 4000 A. into the far ultra-violet 
at high pressures.—R. 0. Gibbs and C. V. Shapiro : 
The relation of hydrolysis to the validity of BoerV 
law. This law, that extinction, for a given thickness, 
is proportional to the concentration, is based on the 
assumption that no changes occur in the character 
of the absorbing centres with varying concentration. 
Data obtained with phenol phthalein and its deriva¬ 
tives and other indicators in alcoholic solution show 
that this assumption is not justified owing to the 
occurrence of hydrolysis, which produces new types 
of absorption centres. Hence solutions of 1 neutral' 
salts of the phthalein series do not give the true 
absorption of the ion of the alkali salt.—Richard C. 
Tolman : Further remarks on the second law of 
thermodynamics in general relativity. An expression 
for the second law applied to an infinitesimal four- 
dimensional region in flat space-time is obtained 
from the older thermodynamics, and, on the basis of 
the equivalence hypothesis, this is regarded as true 
in curved space-time. The expression is generalised 
in co-variant form. —J. R. Green and R. J. Lang: 
Series spectra of cadmium-like atoms. The results for 
Sb IV have been classified.— Donald A. Johansen : 
The hypostase: its presence, and function in the 
ovule of the Onagrace®. The hypostase is a group 
of thick-walled cells between the bases of the two 
integuments of the ovule and directly on top of the 
end of the vascular bundle entering the latter. From 
an examination of many species of Onagraoe® from 
different habitats, it appears that it is an acquired 
characteristic arising as required to stabilise the water 
balance of a resting seed which will be dormant during 
a hot, dry season.— G. H. Parker : Glycogen as a 
means of ciliary reversal. Filter paper, which was 
rejected by the sea-anemone, Metndium marginatum, 
was carried in towards the mouth when impregnated 
with glycogen, due apparently to a reversal of the 
oiliary current.— H. J. Muller: The production of 
mutations by X-rays. An account of the work on 
the fly Drotophila and other organisms, with a biblio¬ 
graphy, /9-radiation appears to be most effective; 
the number of mutations varies with the dosage, but 
the ( degree ’ or character of the individual mutations 
does not. Changes other than lasses in the chromo¬ 
somes have been found.— Morris Mordsn: On the 
roots of a derivative of a polynomial.— Tracy Yerkos 
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TfaofflAi: Concerning the *<$ group of transforma¬ 
tions.— Oswald Veblen : Conformal tensors and con¬ 
nections, The system of invariants appropriate to 
the conformal geometry of Riemanman spaces.— 
Aristotle D, Michel-; The group manifold of finite 
continuous point and functional transformation 
groups. 


Official Publications Received. 

British. 

Development, Commission. Eighteenth Report of the Development 
Commissioners for the Year ended the 81st March 1928. Dp. 200. 
(London: 1:1.M. (Stationery Office.) to. tkZ, net. 

Proceedings of the Royal Society. Series A, Vol, 121, No, A787. Pp. 
477. (London : Harrison and Sons, Ltd.) Ids. 

The Journal of the National Institute of Agricultural Botany. Vol. ‘2, 
No. L Pp. 84. (Cambridge : W, Heffer and Hons, Ltd.) 2s. ho. net. 

The Journal of the Institution of Electrical Engineer*. Edited by 
P. F. Rowell. Vol. 69, No. 383, November. Pp. 1101-1244 + xxxii. 
(lamdori: E. and F. N. Spoil. Ltd.) 10*. 6 d. 

Transactions of the Royal Geological Society of Cornwall. Vol. 18, 
Part l : The One Hundred ami Fourteenth Annual liojxirt of the Council, 
with the Reports of the Treasurer und Curator and Paper* read to the 
Society. Pp. 81. (Penzance.) 4*. 

Tim North of Scotland College of Agriculture. Report on the Work of 
the North of Scotland College for the Year 1927-28, Pp. 26. (Aberdeen.) 

Government of Madras. Administration Report of thn Government 
Museum and the Connemara. Public Library for the Year 1927-28. Pp. 
16. (Madras: Government Museum.) 

Latex, By Dr. Henry P. Stevens. Pp. 68. (London: The Rubber 
Growers' Association, Inc.) 

Report of the International Conference on Cancer, London, I7th-20lh 
July 1926, held under fcho Auspices of the British Empire Cancer 
Campaign. Pi). xxi + 688. (Bristol: John Wright and Hons, Ltd.; 
London : Slmpjdn Marshall. Ltd.) 


Forrioh. 

United States Ihqwrtment of Agriculture. Technical Bulletin No. 80 : 
Testa of Blowfly Baits and Repellents during 1926. By 1). C. Parman, 
E. W. Laako and F. C. Bishopp, and R. C. Roark. Pp. 13. (Washington, 
D.C. : Government Printing Office.) 6 cents. 

Department of Commerce: Bureau of Standards. Research Ptqmr 29: 
Thermal Expansion of Magnesium and some of its Alloys. By Peter 
Hidnertand W. T. Sweeney, Pp. 771-792 + 2 plates. (Washington, D.C. : 
Government Printing Office.) 10 cents. 

Department of the Interior: Bureau of Education. Bulletin, 1928, 
No. 8: Schools for the Deaf, 1926 -27. Pp. 17. ( Washington, D.C. : 

Government Printing Office.! 6 cents. 

Proceeding* of the United States National Museum, Vo], 78, Art. 22 : 
Tertiary Fossil Plante from the Argentine Republic. By Edward W. 
Berry. (No. 2748.) Pp. 27+6 plates. (Washington, D.C.: Government 
Printing Office.) 

Bergen* Jseger- og Fiakerforenlng. Rypeundersflkelsen 1921-1927. Pp. 
18+15+21 + 9 + 4 + 20 + 41 + 8+8 + 64+18 + 34 + 8 + 6+8 + 9 + 71+6+8 + 
07 + 16+52 + 88 + 49 + 86 + 84+ 118. (Bergen: A/8 John Grcigs Bok- 
trykkert.) 

llie Museum of the Brooklyn Institute of Arts and Sciences. Science 
Bulletin, Vol. 8, No. 6: Heterooephalus, the remarkable African Burrow- 
tn^Rodent. By W. J. Hamilton, Jr. Tp. 178-184 + 3 plates. (Brooklyn, 

Department of the Interior: U.8. Geological Survey. Bulletin 776 :• 
Geology and Lignite Resources of the Marmarth Field, Southwestern 
North Dakota. By C. J. Hares. Pp. vi+U0+14 ptatee. B5 cents. 
Bulletin 798: Geology of the Muddy Mountains, Nevada; with a Section 
through the Virgin Range to the Grand Wash Cliffs, Arizona. By Chester R, 
Longwall. Pp. vl +102 +17 plates. 60 cents. Bulletin 802 : Bibliography 
of North American Geology lor 1926 and 1926. By John M. Nickles. Pp. 
HI+ 286, 40 cents. Professional Paper 168: Studies of Basin-Range 

Structure. By Grove Karl Gilbert. Pp. vil+02 + 40 plates. 60 cents. 
Water-Supply Paper 640: Ground Water la the Now Haven Area. Con¬ 
necticut. By John S. Brown. Pp. vi+206 + 16 plates. 60 cents. Water- 
Supply Paper 081: Surface Water Supply of the United States, 1924. 
Parti: North Atlantic Slone Drainage Basins. Pp. vi + 246 . 26 cents. 
Water-Supply Paper 090: Surface Water Supply of the United States, 
1984. Part 10: The Great Basin. Pp.v+131. 20 cents. (Washington, 
P.0, : Government Printing Office.) 


Diary of Societies. 

FRIDAY, December 7. 

Royal Society of Medic ini (Otology Section), at 10.80 a.m.-G, F. 
KeiUnStiZ ^ B- Davie, and others: Discussion on 

liWTmrnoH or Water KHoiNiua (at Geological Society), at 10.80 a.m.— 
J. Bowman: The Consumption and Waste of Water.—B. J. Rimmer: 
Legal Considerations relating to the Administration of Engineering 
W. Burtfc: The HandfleM*,-W. T. Halcrow, G. B. Brook, 
and R Preaton: The Corrosive Attack of Moorland Water on Concrete. 
Boyal Agronomical Society. at 4.80. - Geophysical Discuasion on 
AtmosplMrlc Ionisation. Chairman, Dr, G. 0, Bimpaon. Discussion to 
he opened by Prof, J, Nolan, and continued by Dr. J. a Owens, Prof, 
■A. M. Tyndall, and H. B. Watson. 

Roval flocwi-vor MbWcin* (Laryngology Section), at 5. 


Institution or Engineering Inspection (at Hoy/d Society of Arts), at 
6.30.—C. H. Faris: The Application of Hlecwo-deposited Metals to 
Engineering. 

Philomxuual Society (at University College), at 6.30,— Prof. F. W. 
Thomas: Weak R in Central Asia. 

British Psychological Society LEsthetica Section) (at BedfOrti College 
far Women), at 6.30.--J. Littlejohns: The Appreciation of Pictures. 

Sooioty ok Chemical Industry (L|v«rpool Seotlon) (at Liverpool Uni¬ 
versity), at rt. —Prof. II. B. Armstrong: Hurter Memorial Lecture, 

North-East Coast Institution or Engineers and Shipbuilders 
fat Mining Institute, Newcastle-upon-Tyne), at 6.80.—1L Xoller; 
Combustion and its Difficulties in Marine Oil Engines. 

Society ok Chrkical Industry (Manchester Section) (jointly with 
Institution of the Rubber Industry— Manchester Section) (at Geo¬ 
graphical Hall, Manchester), at 7.—Dr. L. Auer: Colloid■ Chemical 
Changes in Rubber and in Fatty Oils. 

Institution ok Electrical Enoinrekh (Meter and Instrument Section), 
at 7.—W. Holmes: Load Levelling Relays and their Application in 
Connexion with Future Metering Problems. 

Institution ok Mechanical Enuinekub (Informal Meeting), at 7. —F. E. 
RobinsOu : Works Committers. 

Uoyai. rnoTooRArnic Society ok Great Britain (Pictorial Group- 
Informal Meeting), at 7. —II. Bairstow : Hromoil Transfer. 

Junior Institution ok Enoineiuh, at 7.80.--Lt„-Gnl. J- T. C. Moore- 
Braliaxon : Tim Future of Coal in relation to Industry (Presidential 
Address). 

Geoi^kubth’ Association (at University College), at 7.30.—.1. G. C. Leech : 
St. Austell Detritalh. —. H. G, Smith: Borne Features of Cornish 
Lam prop) lyres. 

Tkxtilk Inhtitutk (Lancashire Section) (jointly with Bolton and District 
Managers’, Carders', and Overlookers' Association) (at Saddle Hotel, 
Brads hiiwguLe, Bolton), at N.~ A. Roe : Cleaning of Cotton in the 
Blowing Room. 

Royat. Society ok Medicine (Anesthetic* Section), at 8.80.-H. Hnw- 
liobliam : Prelimiiiary Medication in AnmatheMua. 

Society of Chkmical Induhtry (South Wales Section) (at Thoman' Cafe, 
Swansea).—Prof. T. 0. James : Pollution of Rivers. 

Oxkoud University Junior Scientific Club.—S ir K. Farqnlmr Buzzard: 
The Harvey Tercentenary Film. 

SATURDAY, l)Ei;KMHttit «. 

Royal Institution ok Great Britain, at :i. — W. Bayes: The Gulf 
between Painter and Public (L). 

Mjntno Inhtitutb ok Scotland bit Royal Technical College, Glasgow), 
at 8.—J. S. Frame : Pavement Brushing versus Roof Brushing.—Payers 
to te dWiuimd :—An Experience of Muchine Mining in a Highly Inclined 
Seam, J. M. Williamson and J. Biisland ; Some Impressions of Uurman 
Mining, D. C. Gemmed and J. Heron ; Tru-lay Wire Ropes andTru-lock 
Fittings, A. T. Adam. 


MONDA Y , Dkckhuer 10. 

Camuridok PHiumoruiCAL Society (Jn Cavendish Laboratory), at 4.‘J0.~ 
Dr. H. Jeffreys: On the Transverse Circulation in Streams.—J. Har¬ 
greaves: T»e Dispersion Electrons of Lithium.—W. R. Harper: The 
Obliquity Function to be Used in the Approximate Theory of Diffraction. 
—C. E. Eddy : The Passage of 0-rays through Matter.— Vaj#.r» to be 
wmmunteated by title on/y:—H. I). Uracil: («) Cayley's Problem of 
Seven Lines on a Quartio Surface; (b) Coincidence Formula In 
Geometry. -J. A. Todd : On the Number of Planes in Hyperafauie which 
Satisfy a Certain Sot of Conditions.—W. N. Bailey : Note on Bateman's 
Expansion in Besiiel Functions.—H. Pfeiffer : Dm- Inoelektrische Punkt 
von Zellcn und Gaweben —P. Tate: The Dermatophytes, or Ringworm 
Fungi.—W. Selfrig: The Structure of Protoplasm, 

Royal Gwouraphioal Society (at Lowtlier Lodge), at 6,- - S. W. Boggs, 
A. R. Hinks, and others : New' Map PrctjeetioiiH. 

Royal Society ok Mkdioink (War Section), at 6. —Hurg.-Oomdr. P. M. 
Rlvaz : Homo Common Problems in Naval Hygiene. 

Institution ok Automobile Engineers (Birmingham Centra) (at Queen’s 
Hot-el, Birmingham), at 7.—Major C. G. Nevatl: Experiments ou Self- 
Energised Brakes. 

Institution ok Electrical Engineers (Informal Meeting), at 7.-E- W. 
Dnrey and others: Discussion on Power Factor Tariffs and Methods, 
of Metering. 

Institution of Electrical Enc.inkers (Mersey and North Wales (Liver¬ 
pool) Centre) (in Inborn tori t»a of Applied Electricity, Liverpool Uni¬ 
versity), at 7.—K. H. Shaughnesay: Transatlantic Radio Telephony. 

Institution ok Electrical Knoinkww (North-Eastern Centre) (at Arm¬ 
strong College, Newcastle-upon-Tyne), at 7.—E. B. Wedmore, W. B. 
Whitney, and C. E. R. Bruce : An Introduction to Researches In Circuit 
Breaking. 

Institution of Automobile Engineers (Jointly with Institution of the 
Rubber Industry) (at Black friars 'theatre, William Street, E.C.4), at 
7.B0.—W. H, Pauli: The Tyre as an Article of Manufacture and Usage. 

Institution ok Heating and Ventilating Etm inkers (Associate Members’ 
and Graduates’ Branch) (at Borough Polytechnic), at 7,30,—K. T. Ollett: 
Air Filtration. 

Institute or Metals (Scottish Local Section) (at 99 Elm bank CreHoent, 
Glasgow), at 7.80. — F. Hudson: Scottish Moulding Sands and their 
Application to Non-Ferrous Casting. 

Surveyors’ ImimimoN, at 8.—F, G. Fleury: The Recent Rating Acts 
in Operation, 

Burros Psychological Society (Education Section) (at London Day 
Training College),—Miss M. B. Stott: An Experiment in Vocational 
Guidance. 

Institution or Electrical Engineers (Western Centra) (at South Wales 
Institute of Engineers, Cardiff ),—W, W. Woodhouse : Overhead Electric 
Lines. 

TUESDAY , December n. 

Rovai- Institution or Great Britain, at 6;i6.—Sir WUliam Bragg: 
Diamonds (fv.j. T ^ 

In^rntuTtoN or Petroleum Technologists (at Royal Society of Arts), at 
5,80.— * Dr. A- Wade : Madagasoar and Its Oil Lands. 
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ILLUMINATING ENGINEERING SOCIETY (lit lft SftVOy Street), ftt 6,80,— 
H. Lingard: The Use of Electric Lighting tor Advertising Purposas. 

Institute op Marine Engineers, at 6.SO.—A. GreentiKld: Practical 
Refrigeration tor Ships. 

Institution op JClegtHIoal Engineers (North Midland Centre) (at Hotel 
Metropolis Leeds), at 7.—W. W. E. French : Short-Circuits in Idirge 
Power Systems. 

Institution op Electrical Knoinkichh (North-Western Centre) (at 
Engineers* Club, Manchester), at 7. —L. Romero and others : Discussion 
on Turin a. 

Institution ok Eijcctkical Engineers (Seott-isH Centre) (at North 
British Station Hotel, Edinburgh), at 7.—-F. Lydall: The Klectriflea- 
tiou of the Pietermaritzburg-Glcncoe System of the South African 
Railways, 

Royaj, Photographic Society of Great Britain, at 7.—A. Coleman: 
From Suez to the Himalaya, 

Institution op Automobile Engineers (Coventry Centre) (at Bi*oadgato 
Cato, Coventry), at 7.80.-Major C. G. Nevntt : Experiments on Half- 
Energised Brakes. 

Phakmackutiuai. Society, at 8.—l)r. KHtharine H. Coward: Recent 
Research on the Vltamiua. 

British Institute ok I^uilohophioal Studies (at Royal Society of Arts), 
lit 8.1ft.—H. K. Hatclirte: The Impact of America on Western Civilisa¬ 
tion (Lecture). 

WKDNKSDAY , Decpmbkr Vi , 

Royal Society ok Medicine (History of Medicine Nection), at ft,—Prof. 
Fmnchini: Malpighi, 

Institution of Civil Engineers (Informal Meeting), at ti.—.L White- 
house and others: Discussion on Methods of Reducing Temperature in 
Deep Mining Work. 

Institute op Chemistry (Edinburgh and East of Scotland Section) (jointly 
with lustitutiou of the Rubber Industry) (at 80 York Place, Bdinmirgh), 
at 7.80.—R. Wheatley: Methods of Heating in the Rubber Industry. 

Society op Chemical Industry (Newcastle-upon-Tyne Section)(at Arm 
strong College, Newcastle-iipon-Tym*), at 7.80. —lb Thomas and F. .1. 
Elliott: The Changes in Soil Reaction Effected by Long Continued 
Manuring. 

Hoyal Society of Arts, at 8.— G. G. Blake: Applications of Electricity 
to M^licui Practice. 

Electroplaters’ anh DKroHiTona’ Technical fckX’iKTY (at Northampton 
Polytechnic Institute), at 8.1ft. —U. R. E vans : The Corrosion of Metals, 
with Special Reference to Protective Metallic Coverings. 

Eugenics Schurty (at Royal Sociuty), at 8.80.— l)r. M. Ginsberg: Inter* 
change between Social Classes, 

Society <*k Chemical Industry (Glasgow Section) (jointly with Royal 
Philosophical Society, Glasgow). —l)r. T Gray: Low Temperature 
Carl torn sat ion of Coal. 

Society of Chemical Industry (South Wales Section) (at Engineers’ 
Institute, Cardiff).—Dr, 8. Wolff’and others : Discussion on The Scope 
of a Chemical Engineer, with Special Reference to B^JIer-house Pr actice. 

THU USD A Y , December 18. 

Linnean Society of London, at ft.—Dr, A. W. Hill : A Botanist s Official 
Tour In Australia and New Zealand. —Dr. S. L. Hora: Evolution: 
Divergent and Convergent. 

London Mathematical Society (at Royal Astronomical Society), at ft.— 
W. N. Bailey : Asymptotic Expansions of Products nf Bessel Functions. 
— T. W. Channely : A Dlophanttne Trifle. — P. J. Daniel 1: Ntinlttfes 
Derivatives.—W. L. Ferrar: On Sequences of Analytic Functions.— 
Prof, L. J. Mordell: Poisson’s Summation Formula and the Riemanii 
Zeta Function.—E. G. Phillips : Note on Summation of Series.—E. G. 0. 
Poole: Dirichlet s Principle for a Flat Ring (Second Paper).—Katherine I. 
Sayers: Cewii-o Summation of SUeltjes-Fourler Series and their Con¬ 
jugates.—W. M. Shephord : Note on Generalised Plane Stress.—Mary 
Taylor : On the Existence and the Uniqueness of the Solution of Cauchy’s 
Problem for a System of Two First Order Partial Differential Equations. 
—Prof. E. T. Whittaker: On the Recurrence Formula for the Mathieu 
Functions. 

Royal Institution ok Great Britain, atfi.lft.—Sir Richard Puget, Hart. : 
Human Speech: a Musical Phenomenon : Home Conclusions (II.). 

Society ok Chemical Industry (Birmingham and Midland Section) 
(at Chamber of Qxnmerce, Birmingham), at 7.—Dr. L. H. Lampltt: 
Developments of Dried Milk Industry, with Special Reference to Spray 
Drying. 9 

Institute op Met a lb (Birmingham Local Section) (at Engineers’ Chib, 
Birmingham), at 7.—-K. Player: Magnesium Alloys for Engineering, 

Royal Photographic Society op Great Britain (Colour Group—Informal 
Meeting), at 7.—F. J. iTitton and others : Discussion on The Three- 
Colour Carbro Process. 


Royal Society or Medicine (Neurology Section), at 8,80.—Dr. Parkoa 
Weber: Note on the Association of Extensive Hsemangiom&tous Nanus 
of Skin, with Cerebral (especially Meningeal) Hiwnangroroata.—Dr. J. G. 
Greenfield: Meaalea Encephalitis.— Dr. R, M. Stewart : Hie Pseudo- 
polyneuritic Type of Amyotrophic Lateral Scleroais. 

Institution or Mechanical Enoinkbm (Cardiff Branch). —I>r. H. W. 
Swift; Power Transmission by Belts: an Investigation of Fundamentals. 

FRIDAY , December 14. 

Royal Astronomical Society, at ft. —G. Shajn and O. Struve; On the 
Rotation of the Stars. - Prof. V. A. Milne : ionisation In Stellar Atmo¬ 
spheres : Part 11. Absolute Magnitude Effects.—H. Zanstra: The Excita¬ 
tion of Line and Band Spectra In Comets by Sunlight,—M. Mlnnaert: 
The Distribution of Energy near the Limb of the win.—C. Easton : A 
Photographic Chart of the Northern Milky Way.—J. Evershed: High 
Dispersion Prism Spectra. 

Biochemical Society (In Laboratories of J. Lyons and Co., Ltd., Hammer- 
sun ith Road), at 6.—Prof, J, C. Drummond and L. C. Baker: Further 
Chemical Studies of the Vitamin A Fraction of Liver Oils.—B. Russell- 
Wells and Dr. P, Haas: The Hydrolysis of Carragheen Mucilage.—C. R. 
Harlngton : The Resolution of d, f-thyroxlne. —M, W. Goldblatt; The 
Action of Insulin in Young Rabbits. —E. Clenshaw and I. Smedley 
Mucluan ; The Nature of the'Unsaponiftable Matter from the Lipoids (HT 
Spinach and Cabbige Leaves,—L. H. Lampltt and P. Bilham : The Effect 
or Home Constituents of Milk on Its Hydrogen Ion Concentration."* 
D. H. F. Clayson : The Diastatlc Digestion of Raw Wheat Btarch.— 
L. H. lampltt and J. B. Bushill; Some Observations on the Determina¬ 
tion or Surface Tension by the Ring Method, with Special Reference to 
Egg Albumin.- E. B. Hughes : Some Observations on the Production of 
Liesegang Rings. 

Imperial College Chemical Society, at ft.—II, L. Riley and others: 
Informal Discussion on The Problem of Molecular Structure. 

Royal Society op Medicine (Ophthalmology Section) (Clinical Meeting) 
(at Royal Westminster Ophthalmic Hospital), at ft. . 

Physical Society (at Imperial College of Solemn), at. ft. — Dr. Kzef 
Griffiths: A Survey of Heat Conduction Problems (Lecture). 

Institution,ok Mechanical Knoinrhrs, at li.— K. G. Herbert: Machin- 
ability. 

Institution of Electrical Engineers (London Students’ Section), at 
0-1 ft. —T, H. Lock pit: Tbe Applications of Electricity in the Printing 
Industry. 

Junior Institution of K no in earns, at 7. — E. .T, H. South: Locomotive 
Boiler Washing Plant. 

West of Scotland Iron and Steel Institute (at Royal Technical College, 
Glasgow), at 7.—Prof. W. A. Scott: Commercial Paper. 

Institution ok Electrical E no inkers (North-Western Centre) (at College 
of Technology, Manchester), at 7.— LI. B. Atkinson: How Electricity 
does Things (Faraday Lecture). 

Institute ok British Foundrymxn (l^ancashire Branch, Burnley Section) 
(at Municipal College, Burnley), at 7.1ft.— 8. Stanworth: Comparison of 
English and French Moulding. 

Inhtitutk ok Metals (Sheffield liocal Section) (in Department of Applied 
Science, Sheffield University), at 7.80.—L. Wrlyhfc: Chromium Plating. 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Mart cheater), at 7.80.— R. A. Bel I wood: Present Day Methods of 
Oil Extraction. 

Royal Sociktv of Medicine (Electro-Therapeutic* Section), at 8.30.—Dr. 
C. A. Robinson : The Treatment of Pelvic Inflammation by Diathermy. 

Society ok Chemical Industry (Chemical Engineering Group).— N. 
Swindin : The Air and Gas Lift, as a Chemical Appliance. 

Hociimr op Dyers and Cornu ristr (Manchester Section).—Prof. F. M. 
Rowe and Dr. C. P. Bean: The Effect of After-treatments on the 
Degree of Aggregation and Fastness Properties of Insoluble Aro Colours 
on the Fibre, 

SATURDAY, December 1ft. 

North or England Institute or Mining and Mechanical Engineers 
(Newcaatle-upon-Tyne), at 2. BO. 

Royal Institution or Great Britain, at 8.-W. Bayes : The Gulf between 
Painter and Public (II.). 

Institute or British Foundry men (Lancashire Bnmoh, Junior Section) 
(at College of Technology, Manchester), at 7.—0. Mohn ; The Application 
of the Microscope to the Study of Metals and Alloys. 


PUBLIC UCTUftlft. 

FRIDA Y, December 7. 

King’s College, at ft. 80.— Sidney Smith: Babylonian Amulets. 


Institution or Civil Engineer# (Yorkshire Association) (at Hotel Metro 
pule, Lewis), at 7. SO.—A. H. D. Mark wick : Power Station Construction 
Institution or Electrical Eng in kerb (Dundee Sub-Centre) (at Unlveraifr 
College, Dundee), ft fc 7.80.—H, K. Hunter: Radio Receivers: Design 
Practice, and TVnderioies in 1028-20. 

Institute ok Metalb (London Local Section) (jointly with Inatitute o 
British Foundry men) (at 83 Pall Mall), at 7.8a— R. B. Deeleyt: Aluminium 
Silicon Alloys ; their Properties ana some Applications, 

OmuAL Society (at Imperial College of Science), at 7.80.—B. E. Mouraah 
k !»«ky an d Miss M. SavoHtiauoft: The Measurement of Axial Aberration 
ul Telescopic Systems of Small Magnification,—T, Smith : Note on Skei 
Pencils traversing a Symmetrical Instrument 
Institution or Electrical Knoineers (Irish Outre—Dublin) (at Trinlt’ 
Coll»n«, Oublin), at T.45. - P A. Spaldlna; Oommarolal Prabtami ralatlnj 
,, to the Application of Electricity rrom the Shannon Distribution Syatem 
L.ii.U ^k:iett tor Constructive Birth Control and Racial Proorir 

V, M : #t 8 -- Dr - w - : Oanoar Gootm 

V)Q Birth Control Clinics, 

H<)yal Hoclety or Tropical-Medicine amd Hygiene'( at 11 Chando 

ouStto,-VMl A> K ’ aordo, ’ : Th * me of 8pl94n ln th 

“SvlTKo^re /TOff'toS? 3S, •9SS 

Grnoratore. Dr. j. D. White: Abnormalities of the Bony Thorax, 
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SATURDAY, Dxcemrer 8. 

Horn i man Museum (Forest Hill), at 8.80.— R. Altkeu: Life and Traditions 
In the Spanish Rioja. 

TUESDAY, December 11. 

Rant Anglian Institute ok Agriculture (Chelmsford), at 7.— Prof. 0 . 
Scott Robertson : The Use of Minerals to the Feeding of Poultry. 


WEDNESDAY, December 18. 

Royal Institute or Public Health, at 4.—Prof. X. W, Hope: Induetrial 
Diseased as viewed from tlui Standpoint of a Medical Officer of Health. 
University College, at 6,80.—Dr. l£ Otftor : University Library BnildtogH- 

CONratINCI ON DffYINS. 


Thursday and Friday, December 6 and 7. 

Institution op Chemical Engineers (at Chemical Society). 

Friday, Dec, 7 , at 10.80.—T. J, Horgan : Rotaiy Dryers _G. W. Riley ; 

Vacuum Drying. 

At 8,80.—Dr. S. 0. Barker: The Hygroaoopto Nature of Textile Flbree. 
“B, J. Owen: TUa Drying of Agriovltural Products-—Au 0. Barnes: 
Some Drying Problems in Tropicar Africa, 
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A Neglected Aspect of Scientific Research. 

I T is unnecessary to stress the vital importance of 
research in the development of industry. It 
would be admitted generally that the intensive 
application of the scientific method is neces^jpry in 
order that British manufactures may compete 
successfully with foreign goods and increasing 
exports lead to the mitigation of the terrible evil 
of present unemployment. Although the business 
application of economic laws is leading to the 
merging of commercial organisations with a view to 
the elimination of waste by unification of method, 
so far economic considerations have not been 
applied so extensively to scientific and technological 
research. 

In Great Britain considerable attention has been 
given to the organisation of research, and large 
BirniB of money have been provided for its prosecu¬ 
tion both by Government and private institutions 
and donors ; but it has been neglected to organise 
the bibliographical research which should precede 
every experimental investigation. The failure to 
study this problem from the economic point of view 
is the cause of more inefficiency than is generally 
realised, and the application of simple economic 
laws would lead to a corresponding gain. 

The precise extent to which research workers are 
wasting energy in repeating experiments that have 
already been made is difficult to estimate; but those 
who have given much attention to the study of the 
literature of their special subjeots are aware that 
the proportion of labour which is wasted for lack of 
information on previous work is very high. It is 
indeed more than possible that half the energy 
expended in experimental research is dissipated in 
useless repetition. Perhaps it is less well perceived 
that the same proportion of useful work is published 
only to be buried out of sight in masses of volumes 
on the library shelves. To end this extravagance 
would increase enormously the efficiency of scientific 
research and the resulting stimulus to industry 
would be incalculable. It is worth while, therefore, 
that attention should be concentrated on the index¬ 
ing of recorded information, so that hard-won data 
may be found at need and play their part as a basis 
for further progress, 

A contribution to the solution of this problem 
was made at the Oxford conference of the Associa¬ 
tion of Special Libraries and Information Bureaux 
(AS LIB), 1 In the first place, it was suggested that 


1 The Association of Special Libraries 1 ajid Information Bureaux. 
Repost of Proceeding! of the Fifth Conference held at New College, 
tsW, September 14-16, 1928. {London: ASLIB, £0 Bedford 
Square, W.C.l.) 
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a record must be kept of every useful scientific fact 
discovered, that is, every important publication 
in which scientific or technological research is 
recorded, in whatever language, should be filed in a 
library from which the books may be borrowed as 
required ; and secondly, that every useful paper 
should be indexed. 

When we consider what the second proposition 
involves, the figures are somewhat startling, but in 
attempting to measure research on a world scale, 
the million becomes the unit, as in rationalisation 
generally. Careful estimates show that each year 
more than a million useful scientific and techno¬ 
logical articles are published, besides some thirteen 
thousand separate books on these subjects. At the 
same time, the energy of would-be bibliographers is 
so great that a comparable number of bibliograj)hi- 
cal entries are printed. This means that to index 
the total output of scientific and technical literature 
needs merely the co-ordination of the work of those 
who are now working independently making 
separate bibliographies, which are of limited value 
in the aggregate, on account of diversity of style 
and lack of method. 

Thus the first step towards the production of a 
comprehensive index to recorded data is the co¬ 
ordination of bibliographical work by the standard¬ 
isation of method ; and this can be done by the 
universal adoption of a single classification. It is 
suggested that individual bibliographers should 
agree to work together for the common good by 
using the same system. By so doing, each one 
would get a classification that embodies the accumu¬ 
lated experience of his co-workers, while his work 
would be made available for use by all and theirs by 
him. It is granted that a standard classification is 
required for the production of a great bibliography, 
such as the International Catalogue of Scientific 
Literature, for example. Conversely, if a large 
number of bibliographical undertakings and in¬ 
dividuals should agree to use the same classification, 
their total bibliographical output would be unified 
immediately. An individual worker or institution 
would then be able to collect references on a special 
subject from all the standardised sources, and inter¬ 
calate them in one series in a single special biblio¬ 
graphy ; while very large, libraries could form 
comprehensive indexes in which all such uniform 
entries would fall into place automatically, so that 
information needed could be found in a moment, 
with the saving of weeks or months of work at each 
consultation. Thus, by adopting a standard 
classification, the separate index entries, prepared 
by each individual, would fit into a single whole like 
No. 3085, Vol. 122] 


the standardised parts of a machine ; and, as the 
total volume of bibliographical work Is so great, the" 
desired index to knowledge would be well on the 
way to achievement. 

^The scheme above outlined depends on the pro¬ 
vision of a suitable classification, such as the Brussels 
extension of the Dewey decimal classification. At 
the ASLIB conference there appeared to be some 
confusion of thought between the Brussels extension 
and the original Dewey decimal classification. Con¬ 
siderable support to the proposed scheme was ap¬ 
parent in the discussion, though unfortunately one 
of the more helpful contributions seems to have been 
omitted from the report. On the other hand, there 
was a tendency to discuss the limitations of Dewey’s 
scheme, or of other systems, rather than to point 
out any defects in that which was advocated, or to 
suggest an alternative to it. It was remarked, for 
example, that “ The problem merged into that 
controversial question of the general librarian, 

‘ classified ’ catalogue versus * dictionary ' cata¬ 
logue,” although, obviously, a dictionary system, in 
which each classifier chose his own subject headings, 
could not serve to co-ordinate the work of an army 
of bibliographers throughout the world. The same 
speaker observed that “ librarians of general 
libraries did want something better than the present 
basic Dewey, if we were to avoid making individual 
adaptations.” Another urged that the Library of 
Congress had rejected the Dewey code. Actually, 
of course, by virtue of its auxiliary signs and tables, 
and extended schedules, the Brussels classification 
is more comprehensive than the original Dewey 
scheme, although comprised within a single volume 
not a great deal larger than that of Dewey. Ap¬ 
parently no one ventured to suggest that the 
Library of Congress classification could be used as 
the basis of a comprehensive index. 

As another speaker suggested, “ The best line of 
action in standardisation was to take what had 
already been done and see where the general con¬ 
sensus of opinion lay. . . . We should see which 
method had been most universally applied and 
adhere to that one.” If these considerations are 
to be the basis of the decision, then it would seem 
that the Brussels classification would be ebosen. 
We believe the system has been used for classify¬ 
ing all kinds of literature on the largest scale for 
a quarter of a century, and by many scientific 
and business institutions in all parts of the woridyj/' 

It seems dear, therefore, that an attempt should 
be made to unify bibUographioal work in the way 
suggested, with the view of providing a compre¬ 
hensive index to the world’s work and so preventing 
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much of the wasted effort that now occurs. A good 
example has been set by the Optical Society, which 
prints with each part of its Transactions an index 
slip in which each entry bears the Brussels classifica¬ 
tion number at its top right-hand comer ; and the 
Royal Photographic Society has added the classi¬ 
fication numbers to Photographic Abstracts. Such 
entries can be cut up, mounted on cards, and inter¬ 
calated in one series with all other bibliographical 
notices classified on the same system. Authors 
who contribute papers to such a society have the 
satisfaction of knowing that their work is indexed 
automatically in libraries where bibliographical 
notices are filed on the Brussels system, and is 
thus made available for all time whenever and by 
whomsoever it may be needed. 


The X-Ray Microscope. 

An Introduction to Crystal Analysis. By Sir 
William Bragg. Pp. vii +168 + 8 plates. (Lon¬ 
don : G. Bell and Sons, Ltd., 1928.) V2s. net. 


A NEW book from the pen of Sir William Bragg 
is always a noteworthy ©vent. Before we 
open it we know that it is one which we have to read 
and one which it will be a joy to read. The latest is 
no exception. Based on and expanded from a 
series of lectures delivered at University College, 
Aberystwyth, it is intended, as its title implies, to 
introduce the general scientific reader to the method 
of the X-ray analysis of crystals. This method is no 
longer the monopoly of pure research laboratories, 
but is finding its way into the fields of applied 
science and is throwing light on many industrial 
processes. For this reason, if for no other, it is be¬ 
coming more and more important that the scientific 
worker, no matter what his specialist line may be, 
should have a clear understanding of the principles 
of the method and some idea as to the possibilities 
of its application. Only so will he be able to gauge 
whether it has any aid to offer him in his own 
especial provinoe. It is to such workers that this 
book is addressed, and that it will fulfil its purpose is 
beyond doubt. It is Burprising how many aspects of 
the subject have been discussed in so small a volume, 
but tiie material is presented so clearly and with 
such skill that there is no sense of overcrowding. 

The first chapter is devoted to an explanation of 
how the combination of the X-rays and the regular 
atomic arrangements characterising the crystal 
give rise to diffraction effects the interpretation of 
whiph afford an insight into the nature and details 
of these arrangements. Sir William Bragg then pro¬ 
ceeds to explain the various experimental methods 
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at present in use. Jn this connexion his treatment 
of the method of the rotating crystal is peculiarly 
attractive, and those readers who have read other 
accounts will appreciate its directness andsimplioity. 

Having laid down the principles and given cm 
aooount of the actual experimental procedure, the 
author goes on to describe the results obtained by 
their application to some inorganic substances. 
Each example is carefully chosen so as to bring out 
some aspect of importance and emphasise some line 
of argument. These relatively simple examples 
serve to illustrate the main characteristics of the 
various crystal arrangements and to lead naturally 
to the next section, which deals with m ora general 
considerations developed by the older crystallo- 
graphers, in particular with the theory of space 
groups. Federov and, independently, other workers 
showed that there is only a limited number of 
possible arrangements of atoms and groups of atoms, 
230 in all. This classification had little save a 
theoretical interest until the advent of X-ray 
methods. The older crystallographer, dependent 
as ho was on the observation of external features, 
could place his crystal in one or other of 32 classes, 
but he knew that it should be possible to make the 
division a finer one and choose from 230 space 
groups the one to which his substance belonged. 
Sir William Bragg shows us. how these groups 
naturally arise, and, further, how and why X-rays 
can differentiate between them. No one who has 
studied the subject can fail to appreciate what a 
triumph of exposition this chapter represents. 

The next chapter returns to more practical appli¬ 
cations, and here we find a description of Borne work 
on rather more complicated substances which have 
been studied of recent years. The full interpreta¬ 
tion of the X-ray results in these oases presents 
many difficulties, but this account shows us that 
steady progress is being made and that we are learn¬ 
ing, step by step, to read the message conveyed by 
these diffraction patterns. The incompleteness of 
the solutions is not due to any inherent weakness of 
the method, but rather to our comparative inex¬ 
perience in handling it. 

In the final chapter we are brought back again to 
the study of simpler structures, those of the metals, 
in order that other and more immediately practical 
aspects of the work may be presented. The X-ray 
method is peculiarly suitable for the study of the 
different phases of alloy systems and for the in¬ 
vestigation of the changes in the structure of a 
metal when it undergoes any cold working process 
such a# drawing or rolling. Those who have to deal 
with such problems have not been slow to realise the 
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value of what ia really a new and immensely power¬ 
ful microscope. 

We said that the book was intended for the 
general reader, but we can equally commend it to 
the specialist, not that there is much danger of his 
leaving unread anything Sir William Bragg has to 
say. Deep immersion in any subject tends to re¬ 
strict that breadth of vision so necessary to progress; 
the wood cannot be seen for the trees. There has 
perhaps been a tendency for certain workers to rest 
content when they have assigned a substance to its 
particular space group. It is emphasised here that 
this is only one step, and not necessarily a very im¬ 
portant one. The main object is the application of 
the new information which the method yields to¬ 
wards a better understanding of the physical and 
chemical properties of solids. The title does not 
really do justice to the book. It does more than 
introduce the reader to the subject: it presents him 
with an invaluable and exceedingly interesting ac¬ 
count of a method which is rapidly becoming more 
and more extensively used in the fields of pure and 
applied research. The world of science owes Sir 
William Bragg one more debt on top of a list which 
is already indeed a long one. 


The Power from Niagara Falls. 

Niagara Power : History of the Niagara Falls Power 
Company , 1886-1918 ; Evolution of its Central 
Power Station and, Alternating Current System. 
By Dr. Edward Dean Adams. (Privately 
printed for the Niagara Power Falls Company 
on the Fiftieth Anniversary of its Foundation, 

1927. ) In 2 volumes. Vol. 1 : History and 
Power Projects. Pp. xxii+455. Vol. 2 : Con¬ 
struction and Operation. Pp. xv + 504. (Nia¬ 
gara Falls, N.Y. : Niagara Falls Power Co., 

1928. ) n.p. 

N these two volumes many historical details and 
documents in connexion with Niagara Falls 
are given. There are also several historical pictures 
of the Falls, the earliest dating from 1678. Proofs 
are given of the story that on Mar. 31, 1848, the 
great Niagara River nearly ran dry. The waters 
had receded so muoh that the bed of the river was 
exposed to view. The Welland River, which runs 
into the Niagara, was practioally dry, and a num¬ 
ber of old gun barrels were found in it, which 
wore doubtless thrown into the river during the 
war of 1812. 

The theory of this phenomenon, commonly 
accepted, is that the wind had been blowing down 
Lake Erie, which is only about 80 feet deep, and 
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had rushed a great deal of the water from it over 
the Falls. It may then have suddenly changed 
and blown the small amount of water left up to 
the western portion of the lake. It is known that 
the ice on Lake Erie, probably broken up by these 
high winds, got jammed in the river between 
Buffalo and the Canadian side, forming a dam 
which kept back the waters of Lake Erie for a 
whole day. This sudden occurrence greatly fright¬ 
ened the natives, who thought that something 
terrible was going to happen. 

It is known that the rim of the horseshoe fall 
at Niagara is wearing backwards at the rate of 
about five feet per annum. This fall is the princi¬ 
pal division of the cataract. The surging water 
wears away the shale and deprives the limestone 
bed of its support. From time to time blocks of 
limestone break away and fall into the pool below, 
thus lengthening the gorge. Between 1842 and 
1891 the cataract retreated and the gorge length¬ 
ened by 200 feet. On the other hand, the American 
fall has not changed in position or form appreciably 
since 1827. 

The main purpose of these volumes, however, 
is to give the history of the rise and development 
of the Niagara Falls Company for the benefit of the 
stockholders. This company has made its mark on 
the industry and commeroe of the United States, 
and its methods of generating and transmitting elec¬ 
tricity have been closely studied by engineers all 
over the world. The story of Niagara power in 
the early nineties of last century is the story of a 
strenuous and successful endeavour to utilise the 
power then running to waste. The Cataract 
Construction Company was formed in June 1889. 
The author, Dr. E. D. Adams, was appointed the 
first president of the company, and is now the only 
surviving director. 

In 1890 there were already several large electric 
machines at work in Europe. Siemens and Halske 
of Berlin, and Ganz and Co. of Budapest, had each 
successfully made a 760 kilowatt direct current 
generator. The Oerlikon Company of Zurich 
had built a 460 kilowatt direct current generator 
for use in an aluminium works, and Messrs. Esoher, 
Wyss and Co. of the same city had constructed four¬ 
teen water turbines of 1000 horse-power each for 
their power station at Rheinfelden. Deprez had 
transmitted 80 horse-power from Bourganeuf to 
Paris, a distance of about 10 miles, in L889, and 
the Oerlikon Works had transmitted 800 horse¬ 
power from Lauffen to Frankfort in 1890. Not¬ 
withstanding these successful applications of elec¬ 
tricity, it is almost startling to read that power 
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experts in 1890 were divided in their opinions as 
to whether cable and rope, water pressure, com¬ 
pressed air, or electricity should be used. Many 
were strongly in favour of compressed air. 

In order to get the best scientific and engin¬ 
eering knowledge, the Cataract Company decided 
to form an e International Niagara Commission.’ 
The president of the Commission was Sir William 
Thomson (afterwards Lord Kelvin), and the other 
members were Prof. Sellers of the Stevens Institute, 
Prof. Mascart of Paris, Colonel Turrettini of Geneva, 
and Prof. Cawthome Unwin, who also acted as 
secretary of the Commission. The numbers of 
the Commission were finally increased to thirty- 
three. Some of them visited the electrical station 
at Deptford, which transmitted power at 10,000 
volts t-o the sub-station at Trafalgar Square. They 
were favourably impressed by Ferranti’s methods. 
They offered prizes for the best schemes for utilis¬ 
ing the power at Niagara, but the amounts of the 
prizes and bonuses offered, namely, £200 and £100, 
do not now sound excessive. There is still to bo 
seen in the salon, called the Niagara Room, of 
Browns Hotel, London, a brass plaque com¬ 
memorating the epoch-making services rendered 
by the International Commission. It states that 
the Commission publicly announced its opinion in 
favour of the adoption of electrical methods of 
power transmission. In its report, however, the 
Commission states that other subsidiary methods 
may be useful. The Commission ended by Sir 
William Thomson entertaining his colleagues at 
dinner at the Whitehall Club. 

By 1900 the principal works were completed, 
and ten alternators, each of 5000 horse-power, were 
in service. In this year the Cataract Company 
surrendered its rights to the Niagara Falls Company. 
In 1904 the second power-house was constructed, 
and in 1906 Canadian plant, having an output of 
about 50,000 horse-power, was put into operation. 
The total installed capacity in 1926 amounted to 
about 680,000 horse-power. 

Many diagrams are given illustrating the gradual 
evolution of the transmission lines and poles from 
Niagara to Buffalo. The development of Niagara 
power in 1895 gave an immense impetus to the 
development of the use of electric furnaces. The 
eoonomio importance of aluminium, calcium car¬ 
bide, abrasives, ferro-alloys, silicon, and graphite is 
now recognised in commerce. Willson, the inventor 
of calcium carbide, worked with a 200 horse-power 
furnace. At the present time there are furnaces at 
Niagara making as much carbide in a day as Willson’s 
furnace produced in a year. A. R. 
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Medieval Winters. 

Les hivers dans VEurope occidentaie : itude aiatis - 
tique et hisloriquc 8ur hut temperature, discussion 
des observations thermom&riques 1852-1916 et 
1757-1851 , tableaux comparatifs , classification des 
hivers 1205-1916 , notices historiques sur les Olivers 
remarquables, bibliographic . Par Dr. C. Easton. 
Pp. iv + 210. (Leyde : E. J. Brill, 1928.) n.p. 

N the Proceedings of the. Royal Academy of 
Science of Amsterdam for 1918, Dr. C. Easton 
published a paper on “ Periodicity of Winter 
Temperatures in Western Europe,” in which he 
gave the results of his analysis of a long series of 
historic records, but not the records themselves. 
He has now, at the instance of Dr. J. P. van der 
Stok, published the materials on which his study 
was based, and one can appreciate both the diffi¬ 
culties he encountered and his ingenuity in over¬ 
coming them. Having accomplished the enormous 
amount of reading, in several different languages, 
necessary to make a thorough collection of ancient 
records, he had not only to estimate the relative 
severity of the various winters recorded by the 
chroniclers, but also to compare them with the 
winters of recent years for which instrumental 
records are available. 

In the absence of instrumental observations, 
what characteristic of a winter is most likely to im¬ 
press contemporary writers and cause them to 
record it as severe ? Evidently it is not alone the 
mean temperature of the three months December, 
January, and February, for some winters which are 
remembered because of a short spell of Arctic cold 
have also had compensating spells of warmth, and 
the mean temperature has been not far from normal. 
Moreover, in some yearH the lowest temperatures 
occur in November or March, outside the true winter 
season, and yet leave behind them the impression of 
a severe winter. In western Europe, on the border¬ 
line between frost and thaw, the number of days of 
frost, and the number of days without thaw, are 
both of considerable importance. Taking all these 
points into consideration, Dr. Easton evolves a 
method of tabulation in which, from instrumental 
observations at nine stations ranging from Green¬ 
wich to Strasbourg and Bremen to Lyons, he 
measures the mildness of the winters from 1852 to 
1916 by means of a * coefficient of temperature ’ on 
a scale of 0 to 100, low numbers signifying severe 
winters and high numbers mild winters. Mean 
temperature of the three winter months is regarded 
as Jhe most important element, but days of frost, 
days without thaw, and very cold days (below 14°F.} 
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also contribute to the result, while the possibility of 
a prolonged cold season is allowed for by taking the 
mean of the three lowest minima in different months 
from November to March. To secure comparable 
results, each of these elements is expressed in terms 
of its standard deviation. 

From 1757 to 1851 less complete instrumental 
observations are available for fewer stations, but it 
is still possible to estimate the intensity of the 
different winters in much the same way. Before 
1757, however, instrumental observations are com¬ 
pletely lacking, and only the more or less vague 
descriptions of the chroniclers are available. Be¬ 
fore 1205 even these records become too scanty to 
be of value, but it was necessary to find some method 
of applying the coefficient of temperature evolved 
for the instrumental period to the 552 non-instru- 
mental winters from 1205 to 1756. 

The first step, that of arranging the various 
winters in order of severity, called for delicate 
judgment, and another assessor would certainly 
arrive at a different result, but no doubt the arrange¬ 
ment is sufficiently accurate along its main lines. 
The winter which is adjudged most severe is that of 
1407-8, but the winter of 1607-8, “ which lasted a 
year,” also has strong claims to pre-eminence. In 
order to effect the comparison with the instrumental 
years, the author assumes that the climate of west¬ 
ern Europe has not changed appreciably since 1200. 
Whatever we may think of the truth of this assump¬ 
tion, it was obviously necessary for the purpose. 
The corollary of this was that the distribution of 
winters of different degrees of intensity from 1205 
to 1756 was similar to the distribution from 1757 to 
1916. Since the latter period contains one season 
(1829-30) sufficiently severe to be classified as a 
‘ great winter,’ the former period would be expected 
to contain four such winters. Actually five ‘ great 
winters ’ are recognised, ending in the years 1408, 
1608, 1565, 1709, and 1435, and these are all given 
the coefficient of temperature measured for 1830, 
namely, 4. In the same way 12 winters are classified 
as ‘ very rigorous ’ and given the coefficient 10. 
The disadvantage of this method is that while 1435 
was little more intense than 1306, the former re¬ 
ceives the coefficient 4, the latter 10. Having de¬ 
cided on the order of severity, it would have been 
more consistent to grade the numbers, but grading 
would have given an illusion of exactness which the 
author no doubt wished to avoid. 

Estimates of this nature cannot take the place of 
instrumental observations, and are easy tp criticise, 
but they have a real value in extending the range of 
data for such studies as the author’s investigations 
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into periodicity. They are also of value because 
they require, and insist on, a conservative instead 
of a sensational view of the weather of former oen- 
turies. Quite apart from the estimates and calcula¬ 
tions, however, the book is to be welcomed for its 
wealth of historical data extending back to 396 b,c„ 
with full quotations and exact documentation, and 
critical notes, a mine of reference for historical 
studies, C. E. P. B, 


Prehistoric Industries and Art in 
South Africa. 

South Africa's Past in Stone and Paint , By M. C. 

Burkitt. Pp. xiv + 183+9 plates. (Cambridge : 

At the University Press, 1928.) 12$. 6d. net. 

R. BURKITT feels a difficulty in catering on 
one hand for the needs of South Africans, 
who naturally are interested in tracing the con¬ 
nexions of their local finds with the archaeology of 
the northern hemisphere, and, on the other hand, to 
bring to the notice of European prehistorians the 
very considerable amount of investigation that has 
already been done in South Africa. As a matter of 
fact he has succeeded in doing both in an admirable 
manner. He has given a clear synopsis of the main 
stone industries of South Africa, with brief but 
sufficient descriptions of tbe various types of tools, 
that certainly will give the European archaeologist a 
just conception of the whole subject, and one can 
well believe that South African students will find it 
equally valuable ; Mr. Burkitt pays a well-deserved 
tribute of appreciation to the work done by these 
local archaeologists. 

The artefacts fall into several main groups : those 
of older palaeolithic type are of the Victoria West, 
Stellenbosch, and Fauresmith industries. The last 
appears to have been influenced by a culture 
corresponding to the middle palaeolithic or Mou- 
sterian phase. This influence is well marked in the 
industry from Glengrey Falls and that at Yardley, 
but by this time neantbropio man had reached 
South Africa. The Still Bay culture shows the 
passage from a typical 4 Mousterian point ’ to a 
kind of 4 laurel-leaf point' which is very ‘Solutrean’ 
in character. A similar evolution has been de¬ 
tected by Mr. Leakey in Kenya, and can also be seen 
in North Africa in an area where in all probability 
Mousterian man was in contact with Capaian man. 
Mr. Burkitt suggests that perhaps a similar con¬ 
tact between N ©anthropic and Middle Palaeolithic 
cultures occurred also in Hungary, " the cradle of 
the true Solutrean culture.” The Wilton culture 
is definitely neantbropio and is a characteristic 
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* pigmy ’ industry. The Smithfield culture con¬ 
sists of an older and a newer industry, the latter 
apparently persisting into recent historic times. 
Finally, there are the kitchen-midden industries ; 
these belong on the whole to the Wilton culture, 
though there is evidence that other peoples besides 
the Bushman took to a strand-looping life. 

The most original part of this excellent book deals 
with rock-paintings, in which Mr. Burkitt has been 
able to establish a sequence provided by super¬ 
positions and marked by the use of distinctive 
pigments and notable differences in style. In 
Southern Rhodesia he distinguishes five different 
age periods, which may perhaps be resolved into 
three. In the Orange Free State Province several 
series of art styles were determined. The types of 
paintings of this Central Art Group are much more 
varied than those of Southern Rhodesia, and 
whenever industries have been found associated 
with these paintings, they can be referred t-o the 
Upper Smithfield culture. The paintings of the 
Southern Art Group are quite dissimilar and far 
inferior to those of the Central Group ; all are 
executed in red pigment and are associated with the 
Wilton, that is, the Bushman, culture. 

A visit was paid to Zimbabwe, and Mr, Burkitt 
noticed Kaffir hearths extending below one of the 
walls of the acropolis ; he thinks it reasonable to 
suggest some date between a.d. 1000 and a.d. 1200 
for the construction and use of these monuments. 

Mr. Burkitt has written a very useful and attract¬ 
ive book. He was accompanied by his wife in all 
his expeditions, some of which were distinctly 
arduous. The book is well illustrated with photo¬ 
graphs, and a large number of very good drawings 
of implements by Mrs. Burkitt, who also made a 
large series of tracings of the rock paintings. The 
coloured plate drawn by her explains the colour 
terminology and sequence. 

A. C. Haddojs. 

Our Bookshelf. 

Physics for Medical Students. By Prof. Sidney 
Russ. Pp. vii + 230. (Edinburgh: E. and S. 
Livingstone, 1928.) 10a. 6d. net. 

One of the important problems that come before 
the teacher of physics is that of the instruction of 
medical students in this subject. The problem is 
a difficult one, because the student often shows a 
distaste for the subject, and it is obvious that his 
aim is to pass an examination which will open a 
door to freedom from physics. There are many 
textbooks for medical students, but most of them 
are written merely for examination purposes and 
are not satisfactory even in this respect. Few 
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are designed to interest the future medical prac¬ 
titioner in principles of wide application in medi¬ 
cine, surgery, and gynaecology. Dr. Russ’s book 
is valuable, in that it is worthy of its title and rouses 
the interest by pointing continually to the appli¬ 
cation of physical principles in medicine ana to 
their use in diagnosis and treatment. 

The book is short and covers the essential 
points of importance in examinations, but it is 
not written with the sole object of pandering to a 
syllabus ; it suggests, indeed, the type of syllabus 
appropriate to the medical student, and the field 
from which examination questions might profitably 
be chosen. 

The author has had considerable experience in 
the teaching of medical students, and has also an 
intimate knowledge of the details of the appli¬ 
cation of physics to medicine. This is well ex¬ 
emplified in the chapter on X-rays and radio¬ 
activity, where we find useful facts stated and 
duly stressed, as, for example, the mention of 
radon and its place in the series of radioactive 
elements. 

It is easy to understand why the author deals 
only briefly with the subject of sound, but his 
object would have been helped by a short account 
of the mechanism of hearing. 

The diagrams are good, simple, and easy to follow. 

A mistake has been overlooked in Fig. 73, where 
the division of the rays has been shown to take 
place within the prism and not on emergence. 
The same point is illustrated correctly in Fig. 77. 

Der fossile Mensch: Orundziige einer Paid - 
antkropologie. Von Prof. Dr. E. Werth. Teil 3 
(Sohluss der Werkes). Pp. xi+577-898. (Ber¬ 
lin : Gobruder Bomtraeger, 1928.) 30 gold 
marks. 

In this concluding part of his treatise Prof. Werth 
deals with man himself, and questions of climate, 
industries, and associated fauna. It is generously 
and clearly illustrated. 

The ground covered in the present volume has 
been so repeatedly surveyed by hosts of writers 
during the last decade, that it is unnecessary to 
say more of the parts of the book dealing with 
matters concerning which there is general agree¬ 
ment beyond the statement that the work is done 
well. 

Turning to the contentious issues, the author 
still believes that the Piltdown jaw is an ape’s, and 
thinks the cranium is not sufficiently different from 
that of modem man to warrant the creation of a new 
genus for its reception. His idea of the relation¬ 
ships and phylogeny of the Primate groups is dis¬ 
tinctly novei. He suggests that Propliopithecus 
and Parapithecus were derived from the Lemuroidea. 
From the former emerged the Miocene Dryopithecus , 
whose Pliocene descendant Palceapithecus was the 
ancestor of the orang, the chimpanzee, and the 
gorilla. The Oligooene Parapithecus, on the other 
hand, was the ancestor of two phyla, one leading 
(through Pliopithecvs) to the gibbons, the other 
(through Pliohylobates) to the human family. 

I This is a very strange variation of the many 
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recent attempts to evade recognition of our relation¬ 
ship to the giant apes. The admission of the real 
affinities of the Piltdown man would make the 
adoption of sutsh a scheme of human ancestry 
impossible. 

The Journal of the Institute of Metals. Vol. 39* 
Edited by G. Shaw Scott. Pp. xii + 814 + 63 
plates. (London; Institute of Metals, 1928.) 
31*. U. net. 

The president’s address, with which the present 
volume opens, is devoted to the subject of the 
* thermal equilibrium' diagram,' in order to show 
that such diagrams, which may appear to be of 
merely academic interest, have great practical 
value for the foundryman and the worker in metals. 
Several alloy systems are described in illustration*; 
and a further example is afforded by a paper de¬ 
scribing the changes in standard silver which are 
brought about by heat treatment. It is of interest 
that this alloy may be made to develop structures 
which under the microscope closely resemble those 
of hardened steel by quenching under different 
conditions. Several systems of alloys containing 
that very reactive metal, zirconium, have been 
prepared with the aid of a high-frequency induction 
furnace working in a high vacuum, but owing to 
the very limited range of solid solubility of the 
intermetallic compounds which are formed, the 
alloys do not promise to be of technical value. 

Other papers deal with hot and cold working, 
and an investigation which has great practical 
consequences has now been published, dealing with 
the deterioration of lead cable sheathing by cracking. 
The difficulty is found to be due to the low fatigue 
limit of lead, and it has been overcome by alloying 
with cadmium and either tin or antimony. The May 
lecture has as its subject the chemical properties 
of crystals, and the volume contains the usual ex¬ 
tensive section of abstracts, the net having been 
cast so wide that few papers of interest to metal¬ 
lurgists can have escaped inclusion. 

EinfUhrung in die theoretische Physik. Von Prof. 
I)r. Max Planck. Band 4 : EinfUhrung in die 
theoretische Optik ; zum Oebrauch bei Vortrdgen , 
sowie zum Sdbstunterricht. Pp. vii + 184. (Leip¬ 
zig : S. Hirzel, 1927.) 6 gold marks. 

This “ Introduction to Theoretical Optics " con¬ 
cludes appropriately the series of four volumes on 
“Theoretical Physics" by Dr. Max Planck. 
General mechanics, the mechanics of deformable 
bodies, and the theory of electricity and magnetism 
arc the subjects of the three earlier volumes. 

According to the author, his object has been to 
present ana interpret, ohiefly by word, the more 
important general principles, rather than to 
elucidate them mathematically. Fundamental 
formula) have necessarily been freely employed. 
Space, however, has not been sacrificed to their 
development. From the large amount of material 
available, only a limited selection has been possible. 
The treatment is based almost entirely upon the 
electromagnetic wave theory. It is only in the 
last chapter, devoted to the geometrioal optics 
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of non-homogeneous bodies, and particularly to 
dispersion, that use is made of quanta mechanics 
or the principles of relativity. 

The discussion of the optical questions dealt with 
is simple and lucid. The book will certainly appeal 
not only to the lecturers and students for whom it 
is intended, but also to a much wider circle of 
general scientific readers. J. W. F. 

Der Wer degang einer Eruptivmasse: Qeologiech- 
petrographische Analyse der Intrusionstektonik 
im Schwarzwalde. Von S. von Bubnoff. (Fort- 
schritte der Geologic und Palaontologie, heraus- 
gegebon von Prof. Dr. W. Soergel, Band 7, Heft 
20.) Pp. viii + 239 + 6 Tafeln. (Berlin: Gebriider 
Bomtraeger, 1928.) 20 gold marks. 

Prof. Sergius von Bubnoff is well known, especi¬ 
ally from his “ Geology of Europe." In this mono¬ 
graph he gives a detailed account of the south¬ 
western margin of the Black Forest, with special 
reference to its contact phenomena and intrusion- 
tectonics, a term familiar from its use by Prof. F, 
E. Suess for the mountains to the east. Prof, von 
Bubnoff holds that the schists and gneiss of the 
Black Forest are older than the granitic intrusions. 
He rejects the view that the metamorphic rocks 
were formed in Upper Palaeozoic times, and expresses 
doubts as to this age for those in the Variscan 
Mountains. The book is illustrated with excellent 
maps and plates, and is an important contribution 
to the geology of south-western Germany. 

The Philosophical Bases of Education . By Dr. 
Robert R. Rusk. Pp. 205. (London : Univer¬ 
sity of London Press, Ltd., 1928.) 5*. net. 

The title of this book would have been better chosen 
as the “Idealistic Philosophical Basis of Education." 
The author has no particular use for either the 
naturalistic or pragmatic philosophies, and concen¬ 
trates all his attention on idealism. He gives quite 
a good account of naturalism and pragmatism in 
education, with his bias towards idealism showing 
through, and then presents the case from the ideal¬ 
istic point of view. The book is well written and the 
subject matter well arranged. The author’s account 
of the historical development of idealism from the 
days of Socrates, through 'Rousseau, Kant, and 
Fichte, to the modern idealism, is good. 

Temperament: a Survey of Psychological Theories. 
By Constance Bloor. Pp. iv + 202. (London: 
Methuen and Co., Ltd., 1928.) 5s. net. 

In this book the author has made a brave attempt 
to solve the various problems presented by a con¬ 
sideration of the word temperament. After a dis¬ 
cussion of the various contributions made by the 
older writers, we are introduced to five tempera¬ 
ments, the sanguine, the choleric, the phlegmatic, 
the raelanoholic, and the cautious. The author ap¬ 
pears to be impressed by the physiological basis of 
temperaments provided by the glands of internal 
secretion and by their inter-relationship with the 
sympathetic and para sympathetic nervous systems. 
Probably time will show that this is the correct 
view to be taken. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can ke undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications ,] 

Frequency Change in Scattered Light. 

Work has been carried out in this laboratory on 
the frequency change in scattered light (Raman effect), 
using a plane polarised beam. The preliminary results 
seem sufficiently interesting to be worth publishing 
even in an incomplete form. With carbon tetra¬ 
chloride and an unpolarised beam, it is found that the 
modified lines of wave-lengths 4400 A,, 4419 A., and 
4447 A., produced by subtracting the quanta correspond¬ 
ing to the infra-red wave-lengths 46/*, 32/*, and 22>* 
from the violet mercury line 4358 A., are all about 
equally strong. If the exciting light is plane polarised, 
the line 4447 A. is missing when the scattered light is 
examined in the plane of polarisation of the incident 
light, but appeal’s with about twice the intensity of 
the other two when observed in a direction at right 
angles to it. 

The only explanation of this phenomenon which 
suggests itself, couched in terms of the classical theory, 
would seem to be that the oscillation giving rise to 
the modified line at 4447 A, is linear, whereas the other 
two aro not. If one assumes that a polarised quantum 
can only interact with a linear oscillator if tne plane 
of polarisation is perpendicular to the line in which 
oscillation occurs and that it is re-radiated polarised 
parallel to this line, it is clear that the above result 
would be observed. 

This explanation is of course only tentative. The 
exaot intensity ratios are being determined, and work 
on other liquids with unsymmetrical molecules os well 
as on crystals is proceeding which will, it is hoped, 
throw further light on this interesting phenomenon, 

F. A^ Lindemann. 

T. C, Kebley. 

N. R. Hall. 

Clarendon Laboratory, Oxford, 

Nov. 28. 


The Ultra-Violet Light of the Sun as the Origin 
of Aurora and Magnetic Storms. 

The novel theory of aurora and magnetic storms 
described byH. B. Maris and E. O. Hulburt (Nature, 
Nov. 24) cannot be examined in detail until their 
promised paper appears, but some of its principal 
features induce me to believe that the true explanation 
of these phenomena must be sought along different 
lines. 

The theory supposes that occasional sudden blasts 
of ultra-violet light are responsible for aurora and 
magnetic storms. The terrestrial effects would be 
almost immediately felt, and would depend relatively 
little upon the position of the emitting area on the 
sun’s disc ; unless, indeed, the area were in a hollow 
on the sun, it would be not less than about half as 
effective if 60° from the centre of the disc as at the 
centre. 

These consequences appear incompatible with the 
marked tendency for abnormal terrestrial magnetic 
conditions to recur after about 27 days, which is the 
rotation period of the sunspot aone relative to the 
earth. The arguments based on this recurrence- 
tendency bv E. W. Maunder in 1905 remain valid in 
demonstrating that magnetic storms are caused by 
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something that travels outwards from particular 
disturbed areas on the sun in laterally limited beams ; 
it must therefore almost certainly be corpuscular. 
It affects the earth only when the stream comes near 
the earth, and though the stream may be intermittent, 
its emission must be in progress for a much larger 
fraotion of the time than that during which it is 
effective in producing magnetic disturbance. Evidence 
is accumulating to indicate that the material of the 
stream occupies a time of the order of a day in 
passing from the sun to the earth. It therefore seems 
that in proposing ultra-violet radiation, in merely 
contemporaneous excess, as the cause of magnetic 
storms, the theory starts from a false major premise. 

Apart from this fundamental objection, the pro¬ 
posed explanations of the two phases of a magnetic 
storm seem doubtful. The eastward ‘ drift-current * 
(to use the term introduced in my letter to Nature 
of Oct. 13, 1928), to which the authors attribute the 
initial increase of horizontal magnetic force, would 
affect the sunlit and dark hemispheres very unequally, 
contrary to usual observation in a magnetic storm ; 
in my opinion, variations in the intensity of ultra¬ 
violet radiation are associated with changes in the 
solar diurnal magnetic variation of quiet-day type, 
instead of with magnetic disturbance. 

In the second, and principal, phase of a magnetic 
storm, the horizontal magnetic force is decreased, and 
the authors ascribe this to diamagnetism in the auroral 
zones, due to the spiral motion of ions then present 
there in unusual number. When R. Gunn’s recent 
interesting diamagnetic theory of the solar diurnal 
magnetic variation appeared (Physical Review , July 
1028), I examined the nature of the field of a strongly 
diamagnetic auroral zone, and concluded that it would 
differ m important respects from the magnetic dis¬ 
turbance field. But should the authors’ radically 
different conclusion be correct, and the diamagnetic 
field be qualitatively in accord with observation, it 
would still seem that the diamagnetism of the spiralling 
charges in the auroral zone would be of minor import¬ 
ance compared with the effect of the drift currents 
in this zone. 

I hope shortly to publish a new discussion of the 
theory of magnetic disturbance, assuming the cause 
to be a neutral ionised stream (as suggested by F. A. 
Lindemann, Phil. Mag., 38, 669 ,* 1919). In this con¬ 
nexion Mr. V. C. A. Ferraro and I have extended, and 
partly corrected, my investigation ( Camb . Phil . Soc., 
21, 577 ; 1923) of the motion of such a stream in the 
earth’s magnetic field. In view of the past history 
of terrestrial magnetic theory, it would be too much 
to anticipate that this new discussion will avoid cause 
for criticism, but, in this difficult field, criticism and 
speculation are both necessary. I regret, however, 
that my oriticism of the theory proposed by Mr. 
Maris and Mr. Hulburt must be of so root-and-branch 
a character. 

S. Chapman. 

Imperial College of Science and Technology, 

South Kensington, S.W.7, Nov. 28. 


Phosphate Content and Hydrogen Ion Concentration 
of the Surface Water of the English Channel and 
Southern North Sea, June 18-22, 1928. 

Atkins, who has carried out numerous analyses of 
the phosphate content of the English Channel, has 
found that water containing 30 to 40 milligrams 
of PjO, per cubic metre in the winter is almost 
completely devoid of phosphate in the early summer 
Owing to its utilisation by algae. The depletion 
ocours first in the upper layers in the spring, when 
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the sunshine begins to exceed about three hours 
a day. The time varies, and a comparison of one 
year with another has shown that the main differences 
are due to the dates when the phytoplankton multiply 
rapidly and use up the phosphate at a greater rate 
than it is being ro formed from dead organisms 
(Harvey, 1928). 

Likewise, a rapid multiplication of the phytoplank¬ 
ton crop in an area will lower the amount of carbon 
dioxide in the water, causing a decrease in the con¬ 
centration of hydrogen ions (the pH value will be 
raised). Thus, in the surface water of the English 
Channel a lowered pH value is associated with a high 
phosphate content in the winter, and a high pH value 
with a low phosphate content in the spring and 
summer. 

During the present cruise of the Carnegie, on the 
trip from Plymouth, England, to Hamburg, Germany, 
a number of surface samples from the English Channel 
and southern North Sea were collected and analysed 
for phosphate, hydrogen ion concentration, and salinity. 
The phosphate analyses were made by the colorimetric 
method of Donig&s (Atkins, 1928), the salinity by the 
method of Knudsen, and the hydrogen ion concentra¬ 
tion by the method of Barnett and Barnett (1921), 

The hydrogen ion concentrations are expressed as 
pH. The indicator used for these determinations 
was eresol red, and the values have been corrected 
for salt error. The salt-error correction has been 
adopted from Ramage and Miller (1925), who, using 
cresol-rod indicator and Clark and Lub’s borate 
standards, 1 have studied the depression of the 
hydrogen ion concentration caused by salinities of 
5 to 35 parts per thousand and give a correction of 
- 0*27 to be applied to colorimetric pH measurements 
made on ocean water lying between 32 and 35 per 
millo salinity. 

Data were obtained during June 18 to 22, 1928, at 
stations 1 to 13 located in the English Channel, 
stations 14 to 18 in the Straits of Dover, and stations 
19 to 32 in the southern North Sea. Station 33 is in 
the mouth of the Elbe River. 

The general low phosphate values of the surface 
water of the English Channel (except for stations 5, 
ft, and 7) direct attention to the fact that the phos¬ 
phate in the upper water layers is being utilised by 
the phytoplankton at a greater rate than it can be 
replenished. The high values of phosphate recorded 
for stations 5, ft, and 7 may perhaps be due to local 
enrichment by ships, up welling of the bottom water, 
or by drainage from the adjacent land. The average 
phosphate content of the surface water of the English 
Channel over the route followed by the Carnegie 
(exclusive of stations 5, 0, and 7), is 8*64 milligrams 
I\O ft per cubic metre. The average hydrogen ion 
concentration expressed as pH and corrected for salt 
error is 8-03. 

The phosphate values recorded for the southern 
North Sea are lower than those of the English Channel, 
the surface water in this case being almost com¬ 
pletely devoid of phosphate. The average phosphate 
content of the North Sea stations was 3-44 milligrams 
P,0 6 per cubic metre, and the average hydrogen ion 
concentration expressed as pH and corrected for salt 
error, 811. 

The reoords for the surface water of the Straits of 
Dover show phosphate values closely approximating 
those recorded for the North Sea. The average 
P,0 6 content of the five stations in this looality was 
3*05 milligrams per cubic metre, and the average 
hydrogen ion concentration expressed as pH and 
corrected for salt error, 8*05. 

<*Vte** thaiurtru- 

ment In use la tUa laboratory. 
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Comparing the above values of phosphate and 
hydrogen ion concentration for the English Channel 
and southern North Sea, it would seem that for the 
period of observations, June 18-22, 1928, there was 
a greater photosynthetic activity in the surface water 
of the southern North Sea than in the English Channel. 
The variation in temperature for the whole series of 
stations was not more than 1*2°. The average tem¬ 
perature of the English Channel stations was 12 8° C. 
and of the North Sea stations 12*9° C. 

The mean latitude of the group of stations in the 
English Channel is 50° 2ft 7 north; in the Straits of 
Dover, 51° 02' north ; and for those in the North Sea, 
52° 34 7 north. Thus, the mean difference in daylight 
(sunrise to sunset) between the stations of the English 
Channel and North Sea for the mean epoch of ob¬ 
servations, June 20, 1928, was 24 minutes, the North 
Sea group having approximately 3 per cent longer 



period of daylight. Therefore, other conditions being 
equal, we should for this period expect an increased 
amount of plant growth and reproduction for the 
North Sea group wliioh would lower the phosphate 
content and hydrogen ion concentration in the upper 
water layers. 

Fig. 1 illustrates the relation between P ? 0 5 content, 
hydrogen ion concentration, and change in daylight- 
interval for the groups of stations in the English 
Channel, Straits of Dover, and North Sea during the 
period of observation. The average of the data for 
each of these groups is plotted against the mean 
latitude of each group. 

H. R. Samaix 
(Biologist and Chemist on 
board the Carnegie)* 

Carnegie Institution 
of Washington. 

WuooKAPar. 

_ Hy-wy,' g. Phy*»of 8m 

Jim. jM. Chtm.$e»., 48 , 1880 ; 
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The Stratosphere over North India. 

Ascents of sounding balloons carrying Dines 
meteorographs carried out from the Upper Air Ob¬ 
servatory, Agra, during the last two and a half years 
have yielded interesting information regarding the 
height and temperature of the base of the stratosphere 
over northern India and their remarkable seasonal 
variations. A brief summary of the results may be of 
interest to readers of Natukk. 

All the three types of transition from the tropo¬ 
sphere to stratosphere classified by W. H. Dines, 
namely— 

Type I —When the stratosphere commences with 
an inversion; 

Type II — When the stratosphere begins with an 
abrupt transition to a temperature gradient below 
2° C. per kilometre without inversion ; and 

Type III —When the decrease of lapse-rate takes 
place gradually; 

are met with. In addition, a fourth composite type 
with I above II or III is common between the months 
November to April. 

During the period April 1926 to March 1928, 46 
records of ascents going up to the stratosphere are 
available. The mean height of the tropopause (H c ) is 
16*9 geodynamic or 16-3 ordinary kilometres and the 
mean temperature (2V.) 199° A. 

In Fig. 1 are plotted the heights and temperatures of 



Fia. 1,—Variation of th« height ami temperature of the 
tropopaueo over Agra during the year. 


t: 


Observations in 1926. 


1927. 

1928. 


Total Number of Observations, 40. 


the tropopause obtained from the records of these 
ascents. When the transition is of the composite 
type, both positions of rapid changes of lapse-rate are 
plotted. The sudden jump of temperature and height 
of tropopause between October and November is 
specially noteworthy, as it occurs more than a month 
and a half later than the time of withdrawal of the 
monsoon from north. India. From the point of view 
of seasonal variation, we may divide the year broadly 
into two parte :— 

(!) Middle of May to end of October .—During this 
period, the type of tropopause is either I or II; if II, 
the initial sudden change of lapse-rate is followed by 
an inversion soon after, so that there is always an 
inversion of temperature in the stratosphere. The 
mean value of the height of the tropopause is 16 5 


geodynamic kilometres, and its mean temperature 
194*5° A. The period of activity of the monsoon in 
northern India is July to September. 

(2) November to middle of May .—In this period, 
tvpes III and IV are more frequent. Even here 
there is almost always an inversion of temperature 
above 17 geodynamic kilometres. The mean values of 
H 0 and T c during this period are 16-2 gkm. and 2jll° A, 
if we take the values corresponding to the higher value 
of H e on occasions when the transitions were of type 
IV, and 14 9 gkm. and 203*5 Q A. if we take values 
corresponding to the lower values of H e . 

A significant feature shown by the results of the 
monsoon period is the comparatively high temperature 

• KM. 
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Fig. 2. 

between 4 and 13 gkm. and the close agreement of the 
height-temperature lines between these limits with 
those of saturation adiabatics. 

In Fig. 2 are shown the values of T e plotted against 
the corresponding values of H r . The values obtained 
by Bemmelen from ascents at Batavia are also plotted 
for comparison. The general tendency of H c to 
approach a limiting value of about 17*5 gkm. with 
decreasing T e is very suggestive. 

K. R. Ramanathan. 

Meteorological Office, 

Poona, Oct. 12. 

The Velocity Coefficient of a Homogeneous 
Bimolecular Gas Reaction. 

The theory of kinetic activation has been shown by 
Hinshelwood to lead to a simple explanation of homo¬ 
geneous bi molecular reactions (“ Kinetics of Chemical 
Change in Gaseous Systems/’ Oxf, Univ. Press). 
According to this view, two moleculos react on collision 
when their joint kinetic energy at impact exceeds a 
certain limiting value E , termed the critical increment 
for the reaction. The number of binary impacts of 
this kind per second in a gas can be calculated by 
means of the kinetic theory as 

- S/RT t 

where v is the molecular diameter, u the root mean 
square velocity, and n the number of particles per 
cubic centimetre. By comparing this expression with 
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the actual number of molecules reacting, we can calcu¬ 
late the value of the critical increment E, Thus, if k 
is the velocity coefficient of a bimolecular reaction 
measured in gram molecules per minute per litre, we 
have 

2v'2T<r«un«tf - - k. C*. 

where C is the com filtration of the reacting substance 
in gram molecules per litre. 

An independent means of determining E isprovided 
by a determination of the temperature coefficient, 17 , 
of the reaction and calculating according to the 
Arrhenius equation 

- E ( x _ 

Waa * R\T T+10/» 

t/ = e. 

So far, the data for three different bimolecular 
reactions have been available for testing this theory 
of kinetic? activation, namely, the homogeneous bi-* 
molecular decompositions of 2N,0, 2HI, and 2C1,0, 
and the two methods of calculating the Critical incre¬ 
ment give values in good agreement. In the course 
of an examination of the data of Bodenstein and his 
oo-workers on the formation and decomposition of the 
higher oxides of nitrogen (Zeit. Fkya. Cnem100 , 08 ; 
1922), I was struck by the fact that his investigation 
of the thermal decomposition of nitrogen peroxide 
provides the means of applying yet a further test to 
the above theory. Bodenstein and Ramstotter (loc. 
cit.) found that the thermal change 

2NO a -2NO + O a 

is a homogeneous bimolecular reaction and determined 
its velocity coefficient at a series of five temperatures 
between 592° and 066° Abs. From the data given for 
the velocity coefficient (for example, 204 gram- 
moleoule of [2NO a ] per litre per minute at 027° Abs.) 
and from the temperature coefficient (1*51 for 10° rise 
of temperature), the critical increment can be calcu¬ 
lated by the two methods outlined above. The only 
uncertain quantity is the molecular diameter. For 
this I take the value of 3*33 x 10 " 8 cm,, by comparison 
with the identical values found by llankine for the 
N a O and CO a molecules. In any case the variation in 
the value of tr makes very little difference to the value 
of E, which, for example, is only altered to the extent 
of 3 per cent by a 100 per cent increase in the mole¬ 
cular diameter. 

The results of the calculations for nitrogen peroxide 
have been added to tho table of Hinshelwood given 
below, and the satisfactory agreement will be seen to 
provide a further confirmation of the theory of kinetic 
activation. 


Reaction. 

Thermal 

Decomposition of 

" v«l. ctwff. 

^ trap, co*tf, 

Abs. Temu. of 
Identical Vel. 
Coeft. <0*0014 

K- mol/lltre/sec.). 

2N a O 

56,000 

58,500 

950 1 

2HI 

43,000 

44,000 

700 

-2NO. 

33,200 

32,000 

575 

2C1.0 

22,000 

21,000 

384 


R. G. W. Norrish. 
Department of Physical Chemistry, 

Cambridge University. 


Determination of Noon by Shadow. 

Corrjsct time is now so widely distributed that 
devices for the accurate reading of sundials are scarcely 
more than curiosities; but as a curiosity it may be 
worth while to put on record a method which I used 
from 1875 to 1880, by which the meridian passage 
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of the sun was determined to within one second by 
means of a shadow, without any lens or other optical 
appliance, thus : 

A straight rod, R (Fig. 1), in the plane of the 
meridian was used as the gnomon, and in the same 
plane and parallel to R was a straight pieqo of wire, W , 
at such a distance from R 
that the diameter of the 
latter when viewed from 
W was half the angular 
diameter of the sun. When 
the sun is on the meridian, 

W casts two shadows of 
oqual intensity corre¬ 
sponding to the equal 
areas of the sun’s disc 
which are not covered by 
R . The intensity of these 
shadows changes rapidly 
with the sun’s motion. If 
R cuts the sim’s limb at 
the four points A, <7, 

D, the areas of the sun’s 
disc left uncovered by R 
are (if Z AOB = and 
Z COD-<t> 2 ) proportional 
to } sin 4> x and £ sin 0 a , and the ratio of these two 
quantities gives the relative intensity of the shadow. 
Tlxia is shown in Fig. 2, where the ordinates give 
the intensity, and the abscissa time in seconds, the 
unit intensity being that due to illumination by half 
the sun’s disc. 

It will be seen that when the intensities of the two 


Fio, 2.—Viewed from W , one minute will elapse between the times at 
which the edge of R Is a tangent to the Bun's limb, and when the 
Mine edge forms a diameter. The curve AB gives tho Intensity 
of the shadow of W thrown by that part of the sun exposed be¬ 
tween H and AB t CD being the simultaneous Intensity of the 
shadow thrown by the corresponding area between CD and the 
other edge of R. 

shadows are identical, the variation in intensity is 
rather more than 5 per cent per second, a difference 
which is readily appreciated by the eye, if the screen 
on which the shadows fall is protected from stray 
light, 

A. MaUjOOK* 

9 Baripg Crescent, 

Exeter. 
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The Understanding of Relativity. 

Sm Abchdadl Reid’s difficulty (IJattoe, Nov. 24, 
p. 808) would probably be eased, if not altogether 
met, by the “Introduction” of Eddington’s “Mathe¬ 
matical Theory of Relativity,” more particularly the 
last paragraph on p. 5. 

The difficulty seems to arise from the confusion of 
two distinct things, an object and its measure, it being 
mistakenly supposed that the measure of a thing is an 
absolute property of it and independent of the person 
who measures it and of his circumstances. 

The actual fact is that relativity is not concerned 
with things in themselves objectively considered, but 
with their measures, and a measure, whether of an 
interval of time or of length or anything else, is as 
much a property of the measurer—or of his instru¬ 
ments, which are merely extensions of himself—as it 
is of the thing measured, regarded objectively. A 
measure therefore may be expected to vary with the 
circumstances of the observer, amongst others, his 
state of relative rest or motion. It would, in fact, be 
strange if it did not. 

Bearing this distinction in mind, there is nothing 
incredible in lengths, times, masses, or any other 
physical quantities measuring up differently according 
to the state of rest or motion of the system in which 
they occur, relative to an observer in another system. 
No experience is contradicted. In fact, the opposite 
supposition'contradicts the known facts of the electro¬ 
magnetic field, and it is a matter of observation that 
the mass of an electron changes with its velocity ; 
and if masses, why not times ? The question is not 
whether or not two watches tick together regarded as 
a purely objective occurrence, but whether one man 
observes the other man’s watch to tick with his own. 

Regarding the main question, the understanding of 
relativity, I would submit that one of the reasons for 
the comparative failure of so many expositors to make 
themselves understood has been an injudicious choice 
of a line of approach to the subject. Of all lines of 
approach there is none, as I am persuaded, equal to 
Einstein’s own, at least for elementary purposes. It 
is a matter of much surprise that more writers have 
not adopted Einstein’s definitions of the special and 
general principles of relativity and developed the sub¬ 
ject along the line which these definitions clearly 
indicate. 

Einstein’s book suffers from obscurity in many 
places, but it has the supreme merit of providing a 
string about which the subject can candy. No doubt 
the difficulty in crediting the unfamiliar conclusions 
of relativity must take its share in this failure, but 
before laying so much blame upon it I respectfully 
suggest that Einstein’s method of approach be tried 
more widely. I speak from experience, for I have 
tried this method to the exclusion of all others, and I 
oartainly have no reason to complain of failure, if I 
may judge from press notioes and private correspond¬ 
ence. My first application of this method,—very 
successful, as attaining its main object, and within its 
limitations, which were severe,—was public talk some 
eight or nine years ago, though perhaps the incident 
has now been forgotten. Lyndon Bolton. 

4 Shakespeare Road, 

Bedford. I 


[Thb modest remark made by Mr. Bolton in the 
concluding sentence of his letter refers, we expect, to 
the fact mat in 1921 he was awarded the prize of 
about £1200 offered by the Scientific American for the 
clearest explanation of relativity for general readers.— 
Ed. Nature.] 
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The Thermal Expansion of Mercury. 

In a recently published book on “ Heat and Thermo¬ 
dynamics,” by Dr. J. K. Roberts, reference is made 
on pages 202 and 203 to my work on the thermal 
expension of mercury. Comparison is made in a table 
between my results obtained by the silica weight 
thermometer method and those published by Calendar 
and Moss which were obtained by the Callendar- 
Regnault absolute method. The author of the book 
referred to makes the following comment: 

Until the very considerable differences between the 
values at low temperatures obtained by CaUendar and 
Moss and those obtained using weight thermometers are 
explained, this table must bo taken as representing all that 
is known about the coefficient of absolute expansion of 
mercury. The position is obviously unsatisfactory. 

It does not appear to be generally known that in a 
publication ( Trav . ef M4m, Int . Bur . des Poide et Mes 
1917) there are recorded further observations on the 
thermal expansion of mercury for the range 0 P to 
100 ° C. carried out by Chappuis by the Callendar- 
Regziault method. These observations agree well 
with those obtained with the silica weight ther¬ 
mometer, as the following table allows : 


Coefficient of Absolute Expansion of 
Mercury x 10*. 


Temperature 
Range. 
o° to f°. 

Harlow, 1914. 

(By Silica 
Weight Ther¬ 
mometer.) 

Harlow, 
Revised 
Values to bo 
Published 
Shortly. 

Chapputa, 
Weight Ther¬ 
mometer of 
Verrc Dur. 

Chappuis, 
1917. (By 
Absolute 
Method.) 

0 - 30° 

18.168 

18,176 

18,171 

18,189 

0- 50° 

18,188 

18,192 

18,183 

18,206 

0- 75° 

18,213 

18,216 

18,211 

18,227 

0 - 100 ° 

, 18,244 

18,248 

18,264 

18,248 


A further paper on this subject has been prepared 
for publication, in which later and more extensive 
observations on the thermal expansion of vitreous 
silica are applied to my observations published in 
1914. 

F. J, Harlow. 

Chelsea Polytechnic, 

Manresa Road, London, S.W.3. 


The Magnetic Moments of Hydrogen-llke Atoms. 

Dr. Bbeit’s letter in Nature of Oct. 27 seems to 
imply that the magnetic moment of a hydrogen-like 
atom has so far been calculated only for radial 
quantum number zero. I therefore venture to give 
the general result, expeoting, however, that it has 
already been calculated by others. The calculation is 
easily performed by expressing Darwin’s functions in 
terms of Laguerre’s polynomials of non-integral rank. 
It is convenient to write j=sk+ 1 when it is positive 
and - h when it is negative, and to write J - \/(j* - 7 *), 
N -J + p t n=z\/(N* -f- 7 *), where p is the radial quantum 
number and 7 - 2 wZe^hc. We find that the magnetic 
moment is 

j(2l+l)(2Nj + n) n t 

W~iW + i>« Bohrmagnoton8> 

l being the equatorial quantum number. This is 
the expression of spacial quantisation in Dirac’s 
system. 

F. B. PlDDUCK. 

: Coipus Christi College, 

Oxford, Nov. 14. 
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The Recent Eruption of Etna, 

By Prof. Salvatore di Franco, University of Catania. 

E TNA has always presented the most varied warning, an explosion occurred in the highest 
geodynamic and eruptive phenomena, separ- crater on the north-east side, while the central 
ated by periods of repose so varied that it is futile crater was quite still. At 18h. a new vent opened 
to make any attempt to define them with pre- in the Val del Leone (2700 metres), with emission 
cision. During the nineteenth century there were of lava over about 360 metres ; at the same time 
ten great classical eruptions accompanied by im- the subterranean course of the lava was directed 
posing emissions of lava. From 1892 to 1910, to the south of Monte Frumento, so far as the 
Etna did not present any outburst of importance ; eastern flank of Monte Cub&nia, where a second 



Flti. 1. 

for the eruption of 1908 in the upper part of vent was opened, the lava from which invaded the 
the Val del Bove stopped after a few days. Since valley below and stopped cm the plain of the 
then, we have had the eruptions of 1911, 1918 Donne. 

(of a few hours’ duration), 1923, and the present Towards the evening of Nov. 3, a more intense 
year. lavic effusion prolonged the subterranean course 

When Etna is in eruption the lavic magma of the lava so far as the region ‘ La Naca * (1150 
accumulated in its interior does not as a rule issue metres), where the third vent was opened (Fig. 2), 
from the central crater, but opens a passage in its the lava from which emerged and reached neany to 
lateral walls, either because the lava is unable to the village of Carabba, about 1500 metres from the 
rise so high as the summit (3313 metres above sea- sea. Along this subterranean oourse, small craters 
level) or because it exerts on the flanks of the occur in the form of buttons and of different mag- 
volcano a pressure so great that it breaks them in nitudea. 

places and flows through. Thus, at 16 h. 30 m. The present eruption of Etna is one of the 
(3.30 p.m., G.M.T.) on Nov. 2, 1928, without any feeblest recorded in history, but the enormous 
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damage done is greater than that in other eruptions 
of longer duration. 

The district traversed by the lava is the most 
fertile on Etna, and what was once the smil¬ 
ing district of Masoali, a flourish¬ 
ing fruit-grove, a luxuriant gar¬ 
den, or a fine vineyard, is now 
buried beneath an enormous mass 
of hard and smoking lava. In 
the piazza of Mascau, after the 
lava had closed in on the vil¬ 
lage, the church and belfry 
grtnl held out; but the lava 
surrounded it, and, on Nov. 7, 
the church collapsed, dragging 
the belfry with it in its ruins 
(Fig. 4). 

Etna in eruption is a truly 
grand and impressive spectacle 
that defies description. The 
rumbling volcano mutters gloomily 
in its new mouths, and from it 
issues a fiery stream which at 
the origin runs like a river of 
viscous incandescent material; 
a couple of kilometres farther 
downwards the movement is 
shown by the slow sliding of the great masses 
which cover the interior incandescent pasty 
mass, whilst in front the movement is manifested 
by the continuous crumbling of lumps of various 
sizes, pushed forward by the pressure of the in¬ 
ternally fluid lava, and detached from the sides of 


the mass of lava with a metallio noise, the incan¬ 
descent mass inside appearing like the interior of a 
great heated oven. 

The stream then exerts on the lateral moraines 
formed by the consolidated lava a constant pres¬ 
sure so as to make some point of the moraine 
give way, determining a rearrangement of the 
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magma, and through this last extension of the 
stream, districts not invaded at first, and pro¬ 
perty so far spared, are continually threatened 
with invasion and consequent destruction. 


The temperature of the flowing lava is about 
1050°, yet, before issuing, it was higher, because 
the passage of the gases adds a pressure of many 
atmospheres to the surrounding pressure, and occa¬ 
sions a loss of internal heat, known as the heat of 
expansion. A curious phenomenon, which indi¬ 
cates the low temperature of the 
surface layer of the lava-flow, is 
the presence of several tree 
trunks entangled in the crust of 
the lava that show no sign of the 
action of heat beyond an incipi¬ 
ent charring. Sometimes the 
stream has dug into the ground 
so that trees are tom up with 
all the soil about their roots. 
Near the lava there is always 
noticed the smell of hydrochloric 
acid, and hear the eruptive 
mouths that of sulphur dioxide. 

In the recent eruption are 
noticed blocks of old lava, tom 
from the deep strata of the 
ground which form part of the 
framework of Etna, like the 
rocks which are observed in 
the denuded strata and dykes 
of the Val del Bove. This lava, 
however, does not represent the 
true massivo compact lava; is 
of a greyish-black colour, rather 
heavy, and similar to that of the latest Etnean 
eruptions. One notices a moderate abundance of 
enclosures of plagioclase, a little augifce and still 
less olivine, magnetite, and vitreous material. 

On Nov. 12 the eruption entered decisively on 
the decreasing phase, and on the date of writing 
(Nov. 18) the external manifestations of the 



PktU.'l Pimm 

FlO. 2.—Frinotpal vent with the liquidJncandwcent magma on the right; by night. 



Fra. 3^-Caacade of lava near the Fossa Santoro; by night 
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eruption may be said to have come to an end. than would be expected, seeing the very low posi- 
There are already to be seen fumaroles with beauti- | tdon of the mouth from which the lava was emitted* 

An end so premature was princi¬ 
pally due to the lack of fragment¬ 
ary material. The, mouths of 
the eruptive apparatus were 
not able to form those great 
cones which, like monuments, 
indicate to posterity the hun¬ 
dreds of eccentric eruptions of 
Etna. 

Many threatened villages have 
been spared, but the district round 
Mascali remains buried for ever. 
After the tremendous eruption 
of 1669, which destroyed many 
villages and reached as far as 
Catania and the sea, passing 
rapidly over 18 km., this is the 
first instance of a district in¬ 
vaded by lava. At some future 
time, when the district now 
covered with lava once again 
enables plants to flourish and 
to provide men with means of 
living, the present eruption 
will be forgotten or will re- 
ful incrustations of sublimated substances, especially main as an historical event, until another will 
of ammonium chloride. On the whole, this erup- come to revive its memory and pass through the 
tion of Etna has been of brief duration, briefer same cycle of events. 



A 4 Growth Substance’ and Phototropic Response in Plants. 


T HE remarkable development made in recent 
years in animal physiology in the study of the 
endocrinal secretions and their relation to growth 
has naturally encouraged the tendency to find 
growth-regulating substances in plants. Most such 
suggestions as yet are notable for their slender ex¬ 
perimental basis, so that the more importance 
attaches to a recent dissertation by Dr. F. W. 
Went, 1 describing numerous experiments carried 
out in his father’s laboratory at Utrecht, which are 
regarded by the author as establishing the existence 
of a growth substance ( Wuchs&toff ) in the organ of 
one plant, the coleoptile of the oat. 

The coleoptile is a remarkable little structure— 
the first part of the shoot of the oat (or other grass) 
seedling to emerge from the grain into the air; it 
is a little hollow* cylinder with a conical closed top 
which is burst through by the first leaf of the plant, 
when it is left as a collar around the base of the 
lamina. It has been the basis of innumerable 
studies in plant physiology, and it is no exaggera¬ 
tion to say that recently scores of papers have come 
each year from Continental laboratories dealing 
with this little structure. Indeed, one distin¬ 
guished German botanist is reported as saying 
that there is at present a 1 coleoptile fashion * in 
the German laboratories. 

The reason for this intensive study is that the 
coleoptile is the classic object upon which was first 
demonstrated by Charles Darwin the reception of 

1 " WuchMtoff und WMhatum/’ by F. W. Went, Rec. des Trav. hot. 
N**rkmd.,to t 1-llfi; 1928. 
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an external (light) stimulus at one point, the apex 
of the ooleoptile, followed by a growth movement, 
curvature towards the light, near the base of the 
object. Thus the response of the plant to light 
apparently could not be the direct result of the 
action of light upon a complex growing tissue. 
Rather we had to deal with an external stimulus 
received in one region, from which influences then 
were transmitted which modified the mechanism of 
growth at work in another region of the plant. Thus 
the phototropic response of this little organ has pro¬ 
foundly influenced the development of botanical 
ideas as to growth and its response to light and 
gravity, etc. 

The new outburst of experimental activity upon 
the coleoptile followed upon some interesting ex¬ 
periments by Boysen-Jensen, in which he showed 
that if the tip of the ooleoptile were out off and then 
replaced again upon the stump by the aid of a little 
gelatin, when the tip was afterwards illuminated 
laterally, the usual tropic curvature took place in 
the base of the organ. This immediately seemed 
to place the growth controlling machinery in the 
category of substances, in this case diffusible 
through gelatin, which were moving from the 
receptive tip towards the responsive base of the 
ooleoptile, The one-sided illumination of the tip 
then modified either the formation or the sub¬ 
sequent distribution of these substances, or partially 
destroyed them, so that on their arrival in the basal 
region, unequal growth now took place. 

Sinoe Boysen-Jensen’s papers an army of in- 
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veatigators have entered this field and interpreta¬ 
tions are almost as numerous as the workers; it 
is only intended here, however, to refer to the 
recent interesting monograph by Dr. Went, which, 
starting from the phototropic problem, has ended 
by contributing rather to the more general pro¬ 
blem— the nature of the mechanism involved in 
normal growth. 

Dr. Went has developed a most beautiful and 
careful technique for which reference must be 
made to the original paper, which is very clearly 
written and is full of interest. The crucial experi¬ 
ment, repeated in many forms, consists in placing 
a number of coleoptile tips (grown in darkness 
and manipulated in red light, to which they are 
insensitive) upon a thin slice of jelly (gelatin, agar 
or silica gol). When afterwards a little piece of 
this jelly is placed asymmetrically upon the cut 
end of another coleoptile, from which the tip has 
just been removed, the result is a negative curva¬ 
ture (i.e. away from the side receiving the jolly) 
which is interpreted as due to the growth sub¬ 
stances diffusing from the jelly into the base of the 
coleoptile. 

After 170 minutes or so (at 25° C.) this original 
negative curvature was followed by a positive curva¬ 
ture which soon cancelled the first curvature and is 
regarded as due to the regeneration of a new 1 phy¬ 
siological ’ tip, which apparently forms first on the 
side of the cut stump not under the jelly, and from 
which a new supply of growth substances must be 
released into the base of the coleoptile. This 1 phy¬ 
siological * tip is a very obscure phenomenon. The 
stump simply heals by slow suberisation and drying 
at the cut surface ; there is no regeneration of active 
growing cells as when a wound phellogen forms be¬ 
neath the cut surface. 

Dr. Went shows by remarkable experiments that 
the amount of curvature produced is proportional 
to the number of tips that are put upon the jelly 
originally and to the length of time they are left 
upon it; in fact, that the curvature is determined 
by the absolute amount of this growth sub¬ 
stance thus placed upon the stump of the reacting 
coleoptile. 

Dr. Went is then led to oonsider how this sub¬ 
stance, diffusing from the coleoptile tip, determines 
its growth. In the first place, the coleoptile ex¬ 
hibits a strictly limited type of growth. No new 
cells are formed throughout its extension in length, 
except perhaps in its two vascular bundles, ana all 
increase in length is due to increase in cell size as 
the result of taking in water. Dr. Went’s Wuchs- 
Btoff must act, then, by modifying this process of 
extension in cell size, and he suggests that it modifies 
the extensibility of the wall. Such an effect is a 
very subsidiary type of growth modification, and 
it is doubtful if it is desirable to call the substance 
producing it * growth substance.' 

Curiously enough also, the cells at the tip of the 
coleoptile, presumably the first to come under 
tbe influence of this substance, which Dr. Went 
shows is only produced at the tip and by no 
other part of the coleoptile, are the least extended 
in length in the coleoptile, He is thus led to sug- 
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pest that there is a second necessary factor govern¬ 
ing cell extension, namely, the supply of what he 
describes as the materials required for wall ex¬ 
tension. These are supposed to come from the 
base of the coleoptile and to be limiting the exten¬ 
sion of these apical cells. Presumably, such wall¬ 
extending materials would be carbohydrate in 
nature, and as the cells of the tip, as of the rest of 
tbe coleoptile, are originally packed with starch, 
it is a little difficult to accept this interpretation of 
the failure of the apical cells to extend in length. 
There are obviously other alternatives. For suc¬ 
cessful cell extension the extensible stage in wall 
development must coincide with the development 
of high osmotic pressures within the cell. Starch 
disappearance always begins at the apex of the 
coleoptile, and possibly the walls in this region are 
too thick and inextensible to stretch at the time 
that the rest of the cells of this organ are taking in 
water and extending. 

Dr. Went discusses the mode of transport of the 
Wuchsstoff down the coleoptile. He confirms an 
earlier observation of Brauner that protoplasmic 
streaming occurs in the cells, and from his observa¬ 
tions of this process concludes that this is re¬ 
sponsible for a downward rate of movement which 
is 200 times too fast to be explained by diffusion. 
He has some very interesting experiments in which 
he watches the transfer of the substance from a 
piece of jelly at the top cut end, down the coleoptile 
and into a piece of jolly at the lower end. He con¬ 
cludes that some of the substance is missing, ‘ used 
up ’ in the length of coleoptile, though it is not clear 
why this missing substance should not be looked 
upon as in transit. He is unable in a similar experi¬ 
ment to get his growth substance carried in this 
manner up the coleoptile from a jelly containing it 
placed at the lower end. This is surprising, as pre¬ 
sumably the streaming machinery should be equally 
effective in carrying substances in either direction, 
and, indeed, Dr. Went assumes that it is responsible 
for carrying the wall-extending materials up to the 
apical region of the coleoptile from the reserves in 
the grain. 

Dolk’s experiments had previously suggested that 
without the growth substance from the apex of the 
coleoptilo, no extension in length of this organ is 
possible. Dr. Went is inclined to agree with this, 
and, indeed, not only in the coleoptile, but also in 
earlier experiments by Tammes upon shoot defolia¬ 
tion, the effect of such leaf removal upon cell exten¬ 
sion in the intemode was remarkable. The oells 
towards the base of the ooleoptile are not so long as 
those farther up this structure. Dr. Went cut out 
the middle region of the coleoptile and placed the 
jelly with the growth-promoting substance on the 
cut stum p. He thus obtained a BUght elongation (six 
per cent in three hours) in cells of the stump which 
previously had ceased to grow, whilst without such 
jelly no increase in length occurred. 

From experiments upon the rate of diffusion, 
Dr. Went is able to make a rough estimate of the 
molecular weight of the Wuchssioff. On the assump¬ 
tion that it is non-ionised, he thus arrives at the 
figure 376. Until now, the substance has defied 




930 


NATURE 


[December 15, 1928 


chemical characterisation ; it is present in such 
minute quantities in the jelly and probably con¬ 
taminated by other substances diffusing from the 
injured cells. It has been impossible to produce 
similar activity by the use of any pure substance 
in its place. 

A new chapter thus seems to be opened in the 
study of the correlating influences controlling the 


process of cell extension in the tissues of the plant. 
It is safe to predict that the subject will not be left 
long in this interesting state, but that further work 
will elucidate the connexion of the apex of the 
ooleoptile with the extension of its hasp, and at the 
same time determine the significance of this mysteri¬ 
ous Wuchastoff that diffuses from the cut tip when 
placed on agar, J. H. P. 


The Wright Brothers’ and Langley s Aeroplanes. 


I N the new wing of the Science Museum, South 
Kensington, in perhaps the most prominent 
position, will be found the original Wright aero¬ 
plane with a long descriptive notice. This states 
that it was the first power-driven man-carrying 
aeroplane to make a free, controlled, and sustained 
flight. The machine, which was built by Wilbur 
and Orville Wright, was flown by them on Dec. 
17, 1903, at Kittyhawk, North Carolina, and its 
production was the result of their prolonged 
experimentation and research, which had been 
stimulated by the gliding experiments of Otto 
Lilienthal. 

Since the first flights were made the aeroplane 
has been preserved in the Wright laboratory, but 
certain parts which had been damaged during their 
last flight, one extending over 59 seconds and 
covering a distance of 852 feet, have been re¬ 
placed, and the machine restored to its original 
condition. 

The fact that this machine, essentially American 
in ownership and manufacture, should bo in the 
possession ef a British museum is rather significant, 
and is the key to a publication which has just been 
issued by the Smithsonian Institution, dealing 
with their relations with the Wright Brothers. 
The publication, which was issued over the name 
of 0. G. Abbot, Secretary of the Institution, is an 
attempt to clarify an unfortunate controversy, to 
correct misunderstandings, and to do justioe alike 
to three great pioneers of human flight—Wilbur 
and Orville Wright, and Samuel Pierpoint Langley, 
who, as they themselves said, gave them “ a 
helping hand at a critical time.” The details of 
the controversy, which in parts is rather painful, 
need not concern us at present, but the difficulty 
was associated with the exhibition in the United 
States National Museum in 1918 of a reconstructed 
variation of a machine which Langley endeavoured 
to fly in 1903. The label attached to it originally 
described it as “ The original full-sized Langley 
Flying Machine”; this was later amplified to 
include a claim that it was the first man-carrying 
aeroplane in the history of the world capable of 
sustained free flight; that it was tested over the 


Potomac River by Langley in 1903, and successfully 
flown in June 1914. 

As a result of the controversy and further 
investigation into the actual flights carried through 
by this machine, the label was altered to indicate 
that in the opinion of “ many competent to judge,” 
the machine was the first “ heavier than air craft ” 
in the history of the world capable of free flight 
under its own power, since it had become clear that 
in the original test no proper flight had emerged. 
Smarting under a sense of injustice, Mr. Orville 
Wright presented their machine for exhibition for 
five years to the South Kensington Museum. 

Committees connected with the Smithsonian 
Institution have investigated the historical accur¬ 
acy of the statements which have appeared on the 
labels, and now in this pamphlet tho invitation of 
the Smithsonian Institution to Mr. Wright is 
renewed, to deposit for perpetual preservation in 
the United States National Museum the Kitty- 
hawk plane with which he and his brother, it is 
agreed, were the first in history to make successful 
sustained human flight in a power-propelled 
heavier-than-air machine. 

As a further display of goodwill, the Institution 
is willing to let Langley’s aeroplane rest on its 
merits, and has directed that the label on the 
Langley Aerodrome shall be so modified as to tell 
nothing but facts, without additions of opinion as 
to the accomplishments of Langley. The label 
now reads: “Langley Aerodrome. The original 
Samuel Pierpoint Langley Flying Machine of 1903. 
Restored.” 

No doubt it was because the Wright brothers 
have always been appreciated in Great Britain 
for their wonderful pioneer work in this new field 
of human endeavour that the machine was de¬ 
posited in one of our Museums. Whether or no 
it should now be returned to the United States is 
clearly a matter for Mr. Orville Wright himself to 
decide. We, at any rate, in Great Britain shall be 
extremely sorry if it is to leave our shores; but 
in any case it is to be hoped that the Science 
Museum authorities will take steps to procure the 
production of as close a replica as possible. 


Prof. T. C. Chamberlin. 

A MASTER of research has passed in Thomas 
Crowder Chamberlin, emeritus professor of 
geology in the University of Chicago, whose death 
occurred on Nov. 15, shortly after celebrating his 
eighty-fifth birthday on Sept. 25. His place is with 
the greatest thinkers of the past. He leaves few if 
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any equals among his contemporaries. His far- 
flung research into the processes of the universe 
is a challenge to younger students to spread 
wings of imagination toward the unknown, but 
only with thorough understanding of the course to 
be flown and constant checking of the navigation. 
Chamberlin, the glaoialist, geophysicist, and cos- 
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mogonist, was a geologist in that large meaning 
whioh he expressed at the Cleveland meeting of the 
Geological Society of America a year ago, in call¬ 
ing upon his colleagues to overleap the bounds of 
a petrified, terrestrial science. Rooks are not dead. 
They are to be studied as living assemblages of 
energy, organised according to the laws of physics 
and chemistry. He bade geologists explore these 
domains intensively, as their own. He invited 
them to penetrate the marvellous cosmogonies of 
the atoms, where in those intimacies of Nature lies 
hidden the secret of evolution. He unrolled the 
history of the planet and traoed our dynamic 
desoent from our parent, the sun. His concept 
of geology embraced the solar system and touched 
the stars. Fully aware that he could not long 
sustain the effort, he appealed earnestly to his 
fellows to carry on in all the fields of science 
of whioh “ astronomy is the foreign depart¬ 
ment.” 

Chamberlin will always be known as the author 
of the planetesimal hypothesis of the birth and 
growth of the earth. Its fundamental concepts 
are wholly his. The mutual reactions of the sun 
and a passing star in giving birth to the planetary 
system he reasoned from the orderly movements of 
the planets, as he has more recently argued the 
erratic origin of comets in the sun’s ungoverned, 
eruptive activity. These concepts are the sur¬ 
vivors of a large number of possible hypotheses 
which he investigated, rigorously applying the 
method of multiple hypotheses. His endeavour 
was to find a process that would give rise to swarms 
of matter endowed with energy in such vise that 
the dynamic peculiarities of the planetary system 
might evolve from them. The initial idea of the 
growth of the planots by a gathering in of planet- 
esimals was forced upon him by the failure of the 
gaseous and meteoritic assemblages of matter to 
meet the tests to which he and his collaborator 
Moulton patiently subjected them. Some thirty 
odd years ago he compared the work in which he 
was engaged to that of a miner exploring an old 
mine to ascertain what of value might have been 
left in the leads. It was not until he had proved 
the old leads valueless that he turned to new pros¬ 
pects, which he exploited patiently, persistently, 
and critically in discriminating search for the true 
vein of reality. 

In collaboration with the colleagues whom he 
drew about him, Chamberlin was dominant be¬ 
cause of the tremendous mental power behind his 
thinking, but never by assumption of authority. 
He put forward every idea that his fertile mind 
conceived. Then he tried each one by natural 
logic,-as his phrase was, and he expected his associ¬ 
ates to test his suggestions by every pertinent, 
crucial fact or by mathematical analysis. He wel¬ 
comed a justified destructive critique as clearing 
away an obstruction to advance. He constantly 
guarded himself and his fellow students against 
over-confidence in the verity of his assump¬ 
tions. 

Shortly before the appearance of his last work, 
"The Two Solar Families,” which reviews his 
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previous work critically and presents supplementary 
facts that strongly support the original deductions, 
Chamberlin wrote : “ The most friendly thing that 
I can urge is that you look critically into my logic 
and my conclusions, I have, of course, great con¬ 
fidence that in all essentials I am in the line of 
reality, but it behoves others to discount any self- 
partiality that may creep into my work.” Un¬ 
fortunately, few are qualified by understanding of 
geology, geophysics, and Celestial dynamics to 
analyse, much less to criticise, Chamberlin’s con¬ 
tributions to the soience of tho earth and the solar 
system. His philosophy of geology will not bear 
its full fruitage until a generation shall have grown 
up free from the inherited theories that he dis¬ 
carded and open-minded toward the new ideas he 
inspired. 

Chamberlin’s intellectual detachment from his 
own ideas was the more remarkable because he was 
a man of very strong convictions. He was most 
conscientiously convinced, however, of the invio¬ 
late integrity of truth, and he defended the truth, 
as facts presented it, from misrepresentation by 
himself as sternly as from attacks by others. The 
vigour of his argument, backed by his powerful 
personality, sometimes conveyed the idea that he 
was opinionated, but his force of expression simply 
represented the intensity of his pursuit of actuali¬ 
ties. He was infinitely patient with new sugges¬ 
tions, whereas he could be bitingly severe in rejecting 
the false or meretricious. 

In geology, Chamberlin has contributed largely 
to an understanding of glaciation and Pleistocene 
climates. He himself would speak with amuse¬ 
ment of the apparent inconsequence of his intellec¬ 
tual evolution from a student of glacial cold to an 
investigator of solar heat. It was a natural evolu¬ 
tion, however, for his philosophic mind, which 
traversed all terrestrial and related phenomena 
understanding^. His 41 Manual of Geology,” pre¬ 
pared in co-operation with his devoted associate, 
K, D. Salisbury, is distinguished by its penetrating 
analysis and correlation of facts, as well as by 
the consideration of alternative views of unsolved 
problems. 

This is not the plaoe to enumerate his many con¬ 
tributions to geology, to describe his official activi¬ 
ties in the U.S. Geological Survey, or his service to 
the University of Chicago. Neither may we dwell 
upon his more intimate relations with his fellows. 
He was a most inspiring teacher provided the 
student was in earnest. He would discuss his own 
ideas without reserve with his associates, and he 
welcomed theirs. He was most conscientious in 
giving credit to others, and his scorn was unsparing 
for those who would take credit for borrowed ideas. 
As mass is energy, so Chamberlin was sincerity ; 
and hie sincerity was housed in a great and noble 
mind. Bailey Willis. 


We muoh regret to record the death on Dec. 7 
of Dr. J. W. L. Glaisher, F.R.S*, senior fellow of 
Trinity College, Cambridge, at the age of eighty 
years. 
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News and Views. 


The managing committee of the National Trust 
estate at Ashridge has recently let the shooting over 
the property to some local sportsmen. Many natural- 
iste are much conoemed at the inevitable interference 
with the wild life and the consequent destruction of 
hawks, owls, and other ‘ vermin.’ At a recent meet¬ 
ing, the Herts Natural History Society unanimously 
passed a resolution deploring the action of the National 
Trust in letting the shooting rights on the Ashridge 
estate, recently acquired for the nation by public 
subscription. The resolution points out that the 
preservation and shooting of game inevitably entails 
the destruction, disturbance, and discouragement of 
various beautiful and interesting forms of wild life'; 
and that the establishment of t he Ashridge estate as 
a national Nature reserve is much more in accord 
with public feeling, and with aesthetic and scientific 
interests, than the letting of shooting rights to private 
persons. Having regard to the facts above stated, 
the Herts Society urges the National Trust definitely 
to establish the Ashridge estate as a Nature reserve 
and wild life sanctuary, which step the continuance 
of game preserving and shooting on the estate would 
render impossible. The establishment of Nature re¬ 
serves is an ecological experiment of the results of 
which we know at present very little. Animals may 
need a certain amount of control as well as the vegeta¬ 
tion, and aliens such as the grey squirrel have to 
be prevented from interfering. But at present we 
imagine that all biologists would agree that the best 
thing to do'is to leave the animals alone and see what 
happens. Shooting for sport must always be detri¬ 
mental. 

The growing interest in the evidence for so-called 
spiritualistic phenomena is reflected in the popular 
symposium which the Daily News is publishing. The 
series of articles appears under the names of a number 
of different persons in various walks of life who 
attempt to reply to three questions set thorn undor 
the terms of reference. The first deals with the 
point of whether the claims of the spiritualists are 
proved or disproved, or whether indeed they are 
likely to be proved or disproved. The second asks 
for the evidence upon which the conclusions of the 
writer are based ; and the third seeks information 
concerning the opinion of each contributor as to 
whether the pursuit of spiritualistic practices tends 
to be injurious to the minds and bodies of those 
taking part in them. Mr. Robert Blatchford opened 
the disoussion in a characteristic article, which, how¬ 
ever, failed to appreciate altogether the scientific 
aspect of the question. The symposium is being 
continued by a number of other writers, including 
Sir Oliver Lodge, who, in the issue of Deo. 8, wisely 
refrains from answering directly any of the three 
questions, contenting himself with an attack upon 
the mechanistic interpretation of life, and concluding 
with the statement that the evidence for survival 
has grown of late years and is still growing. Mr. 
J. M. Robertson, in the issue of Dec. 10, holds that 
the history of fifty years fails to afford scientific proof 
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either of (1) ‘ spiritual * control of inanimate objects, 
or (2) communications to human beings from de¬ 
ceased persons. The series, although 1 of little im^ 
portance to scientific men, may be of some interest 
in so far as it may throw light upon the attraction 
that spiritualism appears to have for numbers of 
people, thereby illustrating some curious points in 
religious psychology and the foundations of belief. 

Under the chairmanship of Brigadier-General 
G. H. Gater, Education Officer to the London County 
Council, Mr. Ormsby-Gore, Parliamentary Under¬ 
secretary of State for the Colonies, gave » valuable 
addross on 11 Developments and Opportunities in the 
Colonial Empire ” on Dec. 6, at University College, 
London, at a public meeting arranged by the Associa¬ 
tion of Scientific Workors. To the concentration of 
attention upon the settlement, development, and con¬ 
stitutional issues of the British self-governing Do¬ 
minions may be attributed the lack of appreciation 
by the public of the remarkable developments which 
have taken place during the lifetime of the present 
generation of the non-self-governing dependencies, 
said Mr. Ormsby-Gore. After giving a number of 
striking illustrations of the rapid economic expansion 
of different colonies, ho outlined the tasks of the 
Colonial Office, The Colonial Office is responsible for 
the opening up and development of new means of 
communication in these overseas territories, and the 
application of science to the problems of agricultural 
production, public health, and education. The demand 
for adequately trained personnel is increasing, more 
especially the demand for those who have received ft 
thorough training in the biological sciences. In par¬ 
ticular, the dependencies are now thoroughly alive to 
the importance of the plant geneticist for the develop¬ 
ment of new and higher-yielding varieties of all the 
various tropical crops. But apart from that par¬ 
ticular outlet, biologically trained men will find scope 
for the application of this special knowledge in the 
administrative and political services. Such know¬ 
ledge will be an invaluable asset, for it will give them 
a greater appreciation of the problems awaiting solu¬ 
tion and a fuller understanding of the peoples for 
whose development they are accepting responsibility. 

In his introductory remarks, General Gater paid 
tribute to the energy, enthusiasm, and appreciative 
understanding which Mr. Ormsby-Gore has brought 
to bear upon the problem of Empire development, The 
four personal visits he has paid to the non-self- 
goveming dependencies, first to the West Indies and 
British Guiana, to East and Central Africa in 1924, to 
West Africa in 1920, and that to Malaya and Ceylon 
from which he has only recently returned, indicate 
his desire to study problems on the spot. The sug¬ 
gestions and recommendations contained in the reports 
dealing with these visits are alike admirable, and have 
played a great part in promoting the expansion of the 
scientific services. As chairman of the Advisory 
Committee on Native Education in Tropical Africa, 
Mr. Ormsby-Gore has given abundant evidence also 
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of his grasp of the essentials in education policy. In 
thanking Mr. Ormsby-Gore for his address, Sir Thomas 
Holland endorsed the appeal whioh he had made for 
biological teaching in the schools, and for trained 
biologists for the Colonial Services. Sir Bichard 
Gregory reinforced this appeal, and also referred to 
the significance of Mr. Ormaby-Gore’s appreciative 
understanding of the rftle which soienco plays in the 
development of the world’s resources and man’s know¬ 
ledge of his environment, without which there can bo 
no healthy mental and physical growth. Scientific 
workers are greatly indebted to Mr, Ormsby-Gore for 
his persistent advocacy in Parliament of the cause of 
science. Mr, Ormsby-Gore’s address will be printed 
in full in the December issue of the Scientific Worker , 
the official organ of the Association of Scientific 
Workers. Copies of this journal may be obtained 
by forwarding threepence in stamps to tho General 
Secretary, Association of Scientific Workers, 25 
Victoria Street, London, S.W. 1. 

An interesting case of so-called voodoo, or more 
properly witchcraft, is reported from Pennsylvania by 
the New York correspondent of the Times in the issue 
of Dec. 5, Three persons have been accused of the 
murder of q farmer named Ribmeyer in York County. 
Of the accused, one was a local * pow-wow * doctor, 
while of the other two, aged respectively eighteen and 
fourteen, the family of the elder, named Hess, was 
convinced that it had been bewitched and consequently 
had suffered a series of misfortunes. The help of the 
pow-wow doctor was sought, and he accused Rib* 
meyer, who lived as a recluse on his farm, and said 
that the spell would never be broken until they had 
obtained a lock of hie hair. This is a variation of the 
well-known method of breaking a witoh’s spall by 
drawing blood from the witch, but the use of a lock 
of hair is familiar in principle both in English and 
American folklore as a method of curing ills such as 
headache, toothache, or other which may well be the 
result of a spell. It was stated by the coroner that 
during the last two years no less than fiv e infants had 
died in York County as the results of witch-doctoring, 
but members of the County Medical Society Bay this 
figure is much too low. A determined effort is to be 
made to drive out * pow-wow ’ doctors. It is said 
that voodooism has been practised in York County 
and rural Pennsylvania since revolutionary times. 
Presumably * voodooism * is not to be taken literally, 
but as a descriptive term for the arts of the witch and 
dispenser of charms and spells. 

Discussing human speech and expression by 
gesture in a lecture delivered on Dec, 6 at the Royal 
Institution, Sir Richard Paget stated that children 
when'they invent words for themselves commonly 
do so by making (unconsciously) a pantomime with 
their mouths. In archaic Chinese, in ancient Sumerian 
(as spoken at Ur of the Chaldees), in the Aryan and 
Semitic languages and even in Polynesia and on the 
west coast of North America, the same root words 
occur—made by the same descriptive tongue gesture— 
as for example the upward movement of the tongue 
which produces the word 4 al,’ meaning 4 high,’ or 
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* strong ’ or * protect ’ or 4 rise.' The human courtship 
gesture words 4 lub * and 4 kam ’ are also found (with 
small variation) in all these languages. To the 
objection that the theory of mouth pantomime is 
fanciful, it may be replied that so is man's unconscious 
mind, and that we are all bom full fledged for flights 
of fancy but soon moult or are plucked in the qeurso 
of our education. 85 per cent of the word groups 
in the first 20 pages of Kailgren’s Dictionary show 
pantomime evidence, while for Aryan roots the pro¬ 
portion is 77 per cent or more, and 86 per cent for 
groups of Polynesian and North American Indian 
words collected by Paul Rivet. Both the names and 
the symbols of the so-called Arabic numerals are 
formed by mouth or hand pantomime. Hand gestures 
were less used by the northern races than the southern, 
because the northerners led harder lives and had less 
hand leisure. Originally human speech may have 
been a simple universal language like the universal 
sign language of deaf mutes ; it has since becomo 
elaborated and conventionalised. In song the 
musical language of emotion and the pantomime 
language of thought are ceremonially wedded, 
Poetry is a descriptive dance of the tongue and lips 
performed under the joint direction of the mind and 
the emotions. 

The problem of the origin of life has been much 
discussed, and little progress has been made in spite of 
the researches of the colloid chemist and the experi¬ 
mental physiologist. It has revolved about the rela¬ 
tively simple and yet complex enough microscopic 
organisms in which plant life and animal life seem to 
join hands. The problem is, however, pushed one 
stage further baok, speculatively and tentatively, by 
J. B. S. Haldane in an article on “ The Origin of Life ” 
in the Rationalist Annual for 1929. He visualises the 
beginning of living things in a far-back primitive 
ocean, which, through the uninterrupted action of the 
ultra-violet rays of the sun acting upon a mixture of 
water, oarbon dioxide, and ammonia in tho absence 
of atmospheric oxygen, had reached the consistency 
of hot dilute soup (probably rather clear than thick). 
The discoveries of the bacteriophage and the gene, 
and that the main difference between the former and 
a lethal gene, namely, that the latter is only known 
within a cell and the latter outside, points to the 
bacteriophage as a gene whioh has broken loose, and 
as an ultramicroscopic something, which if not actually 
alive is on the verge of life. It is a step beyond the 
enzyme on the road to life. At about the same stage 
are the viruses whioh cause such diseases as smallpox 
and hydrophobia. They can multiply only in living 
tissue, and pass through filters which stop baoteria. 

Mb. Haldane thinks that the primitive organisms 
were probably ultramicroscopic ; further, since they 
lived in an atmosphere containing little or no oxygen, 
they must have obtained the energy they needed for 
growth by some other process than oxidation, namely, 
by fermentation. The embryos of the most highly 
organised creatures, chicks and mammals, start life 
in an anaerobic fashion; so that the phylogenetic test 
supports the hypothesis. Probably the first living or 
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half-living things were large molecules synthesised 
under the influence of the sun's radiation, and only 
capable of reproduction in the particularly favourable 
medium in which they originated. But the molecules 
of organic things possess a persistent type of build, 
and that suggests a common molecular ancestor, or, 
in other words, that one, and only one, primitive 
organism was the fountain-head of all things living. 
This may have been due to a single happy synthesis, 
or more likely to the start obtained by the progeny 
of the first success enabling them to swamp later 
tentative entrants to the organic world. There is 
many a * perhaps * and an * if * in the story, but it is a 
speculation which, one of these days, will be put to 
the experimental test. 

The leading article in Nature of Nov. 3 on “ The 
Understanding of Relativity ” has drawn an inquiry 
from a correspondent with regard to the idea of 
gravitational attraction. The questions asked are : 
“ Does the sun exercise an attraction upon the earth ? 
Does the earth exercise an attraction upon a pendulum ? 
Does the attraction of a mountain deflect a plumb- 
line ? ” Our correspondent goes on to say that the 
highest authorities answer these questions in the 
negative, and their answers are not intelligible to the 
ordinary student, who is hampered not by want of 
faith, but by want of understanding. It might be 
suggested to those who share this difficulty that they 
ask themselves whether their understanding would be 
any clearer if the questions were answered in the 
affirmative. The simple facts that the earth moves 
towards the sun, that a pendulum tends towards its 
lowest point, and that a plumb-line leans towards a 
mountain, are of course data of experience, indepen¬ 
dent of any theory or explanation, and no one has any 
difficulty in visualising them. But if one goes further 
and asks why they happen, is his question really 
answered more intelligibly if he is told that the sun, 
or the earth, or the mountain has some mysterious 
power by which it attracts its distant votary, than if 
he is told that the latter behaves in the manner 
natural to it in the circumstances in which it finds 
itself ? Neither answer is of course an ‘ explanation * 
in the true sense of the word, and our correspondent 
might well consider whether his preference for the 
Dens ex machina of gravitational force is not a legacy 
of early years, when anthropomorphic conceptions 
were more satisfying than abstract descriptions. The 
contention of the article in question was, of course, 
not that the whole detailed structure and development 
of the theory of relativity were simple to understand, 
any more than are those of the classical electro¬ 
magnetic theory, for example, but that the special 
difficulty that is supposed to envelop relativity is the 
result, not of an intrinsically esoteric character, but 
of instinctive incredulity on the part of the student. 

There are many obvious advantages in using 
battery eliminators to get rid of the trouble of charging 
the accumulators used with ordinary radio reoeiving 
sets. When the eliminators are directly connected 
with tlie electric mains of the supply company 
serious risks, however, may arise unless special pre- 
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cautions are taken. The requisite precautions are 
laid down in tlie wiring rules of the Institution of 
Electrical Engineers. In our opinion, the responsi¬ 
bility of instructing the public lies with the retailers of 
the eliminators. We think that there is a real danger. 
In the Electrical Review for Nov. 80, Mr. Rawll de¬ 
scribes some appalling oases of dangerous wiring. In 
one case he found that a bare wire taken from the 
supply terminals passed through the kitchen to the 
receiving Bet worked off the supply mains in the living 
room. The full pressure of the supply existed between 
the water tap in the kitchen and this wire, and in 
certain circumstances this might easily give a fatal 
shock to anyone making a circuit between the two. 
This had been going on for months without those in 
the house realising the risk they were running. The 
pressure between one of the supply mains and the 
gas or water pipes or a damp floor or wall in Great 
Britain is usually 230 volts. Touching the wire and 
an earthed conductor with dry fingers the electric 
shock is usually slight. But between moist hands, or 
between a moist hand and the feet in damp boots on 
a damp floor, the shock can be dangerously severe. 
Experience has shown that the shocks received from 
alternating current supply mains are more severe than 
those from direct current supply. When properly 
installed, radio battery eliminators oan be made as 
safe os the electric wiring used for lighting a house. 
Apparently many of the amateurs who instal the 
apparatus are quite ignorant of the risks arising from 
electric shock. 

The annual congress of the British Institute of 
Radiology and Rontgen Society, which was held at 
the Central Hall, Westminster, on Nov. 14-17, proved 
a pronounced success. The attendances were large 
and much interest was evinced. The president, 
Dr. G. W. C. Kaye, Superintendent of Physios at the 
National Physical Laboratory, referred in his presi¬ 
dential address to the steady growth of the Institute, 
which, with the affiliated members, now has a member¬ 
ship of 800, and to the increased scientific facilities at 
the house of the Institute at 32 Welbeok Street. The 
address included a historical review of the genesis 
and evolution of the electrical discharge tube in the 
seventeenth and eighteenth centuries, particular re¬ 
ference being made to the work of von Guericke, 
Boyle, Newton, Hauksbeo, Gray, Nollet, and others. 
Prof. W, L. Bragg gave the ninth Mackenzie Davidson 
memorial lecture on the subject of “ X-ray Optics,*’ 
and Mr. Sampson Handley delivered the eleventh 
Silvanus Thompson memorial lecture on ” Radiology 
from a Surgeon's Standpoint.” A day was devoted to 
a medical discussion on the value of the opaque meal 
in diagnosis. Among the physical and technical 
papers read was one by Dr. G. Shearer on industrial 
applications of X-ray spectroscopy, one by Mr. 
W. E. Schall on recent developments in X-ray 
apparatus, and one by Mr. W. V. Mayneord on X-ray 
dosage and distribution. The British X-ray manu¬ 
facturers organised an exhibition of apparatus which 
attracted large numbers and, in its comprehensiveness 
and progressive nature, was highly to be commended. 
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A large party of members accepted the kind invitation 
of the Director of the National Physical Laboratory 
to visit the Laboratory where, among other things, 
they were shown in operation the million volt equip¬ 
ment, a Coolidge cathode-ray tube, constant-potential 
X-ray outfits, together with demonstrations relative to 
X-ray spectrometry, measurement, and protection. 

Among the finds which have recently been retrieved 
from the tomb of Tutankhamen is mentioned an 
interesting cult object which illustrates the beliefs of 
the ancient Egyptians in regard to the relation of the 
god Osiris, the king, and the crops. This was a figure 
found in a wooden box and heavily wrapped in linen. 
When the bandages were removed, a hollow figure of 
wood was found which had been filled with silt from 
the Nile. In this, grain had been planted and it had 
then been wrapped as a mummy. The sprouting of 
the grain would thus make the mummy a symbol of 
the resurrection of the god Osiris or of Tutankhamen 
himself. 

On Nov. 30 occurred the centenary of the birth of 
Gustav Anton Zeuner, the distinguished German pro¬ 
fessor and director of, first, the Zurich Polytechnic, 
then of the Freiburg School of Mines, and from 1873 
until 189(> of the Dresden Polytechnic. Bom in 
Chemnitz, he passed through the School of Mines in 
Freiburg, spent some time in Paris, where he became 
friends with Poncelot and Regnault, and in 1853 
assisted to found the journal Civil ing&nieur. Six 
years later, the same year that Rankine included in 
his “ Treatise on the Steam Engine” a section on the 
new science of thermodynamics, Zeuner published his 
“ Grundzuge der mechanischen Warmetheorie,” which 
was followed by many valuable works on this and 
other subjects. Zeuner retired from the directorship 
of the Polytechnic at Dresden in 1895 and died there 
on Oct. 17, 1907. 

The unity of science was well illustrated in the 
recent Thomas Lowe Gray Lecture of the Institution 
of Mechanical Engineers, delivered on Nov. 30, by 
Prof. W. E. Dalby, who dealt with the possible vibra¬ 
tion of a ship’s hull under the action of an unbalanced 
engine. Commencing with the well -known differential 
equation of vibration of an elastic body when sub¬ 
jected to damping and forced oscillation, Prof. Dalby 
examined the consequences which ensue when an 
engine, unbalanced in various ways, is placed at 
various positions in a ship’s hull either coinciding with 
nodes or between them. Borne results of modem 
practice were described, in which engine vibration 
trouble in ships had been successfully overcome, and 
an interesting parallel was drawn between these and 
the effects of unbalanced railway locomotives on 
bridges which have been examined recently by a joint 
Committee representing the Department of Scientific 
and Industrial Research and the railway companies. 

The Council of the Institute of Metals has found it 
necessary to alter the date of the twenty-first annual 
general meeting and * coming-of-age ’ celebrations of 
the Institute, from that originally announced (Mar. 6 
and 7) to Mar* Id and 14 next. The programme 
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includes a dinner and dance at the Trocadero on 
Mar. 13, and a oonversazione and exhibition to be 
held in the Science Museum, South Kensington, on 
Mar. 14, when objects of special interest in relation 
to the work of the Institute will be displayed ; offers 
of such objects are invited and should be made to the 
secretary, Mr. G. Shaw Scott, 36-38 Victoria fiNreet, 
Westminster, London, S.W.l. The annual May 
Lecture of the Institute is to be given on May 7 by 
Sir Oliver Lodge. The annual autumn meeting will 
be held in Diisseldorf next September, and it is 
proposed to hold there a general discussion on 
laboratory methods of metallurgical research. 

The “ Statistical Report of the Health of the 
Navy ” for the year 1928 has recently been issued 
(London : H.M.S.O.). The returns for the total force 
show a decrease in the incidence of disease as com¬ 
pared with the five years* average and also with 
relation to 1925. The disease showing much the 
largest incidence was influenza, of which there were 
1769 cases, all of a mild type. Of malaria there were 
280 cases, and it is remarked that it is difficult to 
render a hammock mosquito-proof by means of a 
mosquito net. Experiments with various types of 
net-spreaders will, it is hoped, result in obtaining 
more efficient protection. 

A standard time conversion chart, at the low 
price of ten cents, has been - published by Bureau 
of Standards, Department of Commerce, U.S.A. It 
consists of a cardboard disc on which the twenty-four 
hours are marked, twelve in white and twelve in black. 
Tho disc revolves on a card on which the meridians 
east and west of Greenwich are marked. Against 
certain of the meridians there are place names. More 
could easily be added by the user. There can obviously 
be nothing novel in the construction of such a chart, 
but it is strongly made and boldly printed, and should 
prove useful in many schools and elsewhere. 

Among the forthcoming books of Messrs. W. Heine- 
mann (Medical Books), Ltd., are the following : “ On 
Nephritis,” Dr. A. C. Alport; “ Fruit and Health,” 
Dr. S. M. Belfrage ; “ The Machine of Life,” Dr. 
Ethel Browning ; ” Clinical Observations on Infant 
Feeding and Nutrition,” Dr. H. Gladstone ; “ Com¬ 
mon Colds,” Dr. Leonard E. Hill and M. Clement; 
“ The Treatment of Varicose Veins by Intravenous 
Injections,” Dr. J. D. P. McLatchie; “The Mechan¬ 
ism of the Larynx,” V. E. Negus ; and 44 The Art 
of Surgery,” Dr. H. S. Souttar. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in geography and geology at the Exeter Diocesan 
College for Schoolmasters—The Principal, Saint Luke's 
College, Exeter (Dec. 20). A lecturer in chemistry, 
with special qualifications in physical chemistry, 
in the Bradford Technical College—The Principal, 
Technical College, Bradford (Dec. 28). A rural 
science teacher and assistant agricultural organiser 
under the Merioneth Education Committee—The 
Secretary to the Merioneth ‘L.E. A., Education 
Department, Dolgelley (Deo. 28). A head of the 
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department of metallurgy, including pure science, of 
Constantine Technical College, Middlesbrough — The 
Director of Education, Education Offices, Middles¬ 
brough (Dec. 31). A lecturer in zoology in the 
Egyptian University, Faculty of Science—The Dean 
of the Faculty of Science, Egyptian University, Cairo 
(Jan. 1). A physiologist at the Experimental and 
Research Station, Cheshunt, for the investigation of 
virus diseases of plants—The Director, Experimental 
and Research Station, Cheshunt, Herts (Jan. 31). 
A full-time teacher of engineering at the Verdin 
Technical School, Northwich—The Director of Educa¬ 
tion, Dept. ” C,” County Education Offices, City Road, 
Chester. An assistant in the mechanical engineering 
section of the engineering department of tho Halifax 


Municipal Technical College—The Principal, Municipal 
Technical College, Halifax. A master to teaoh work¬ 
shop practice (particularly metal-work) and either 
engineering or building trades subjects at the Sheer* 
ness Technical Institute and Junior Technical School— 
The Principal, Technical Institute and Junior Techni¬ 
cal School, Sheemess. A man with teaching ex¬ 
perience in physics, chemistry, and mechanics, at 
Cordwainers Technical College—The Principal, Cord- 
wainers Technical College, St. John’s Lane, E.C.l. 

Erratum. —In the letter “ Elastic Constants of 
Single-orystal Aluminium Wire ” in Nature of Oct. 
27, p. 650, line 14, for “ tenths of a gram ” read “ tens 
of grams.” 


Our Astronomical Column. 


Use of the 24 -hour Day. —About forty years ago 
an effort was made to assimilate the astronomical and 
the civil day, making both begin at midnight and 
using 24-hour reckoning. The effort was a failure, 
little encouragement being given by astronomers as a 
whole, and no response being received from the general 
public. In the last few years the situation has 
changed ; astronomers in general have abandoned 
the plan of beginning tho day at noon, and now follow 
the oivil reckoning in this respect (except that they do 
not use summer time). This change was suggested by 
the British Admiralty, and after international dis¬ 
cussion was adopted in all the ephomerides from the 
beginning of 1925. The International Astronomical 
Union, which met at Cambridge in July 1925, gave 
further endorsement to the new system, making, 
however, an exception in the case of the Julian day, 
which still begins at Greenwich noon. 

Ah regards tho uso of 24-hour reckoning, there is one 
department of oivil life, namely, the railway time¬ 
tables, in which its introduction seems desirable. 
For short journeys there is little difficulty ; the use of 
the symbols a.m. and p.m, at the heads of columns 
sufficiently meets the difficulty. But in tho case of 
journeys lasting for a large fraction of 24 hours, 
probably most people find some trouble in interpreting 
the indications of the tables. The trouble may not be 
very grave, but it would certainly be diminished by 
carrying the reckoning of hours up to 24. 

The council of the Royal Astronomical Society 
recently authorised Prof. H. H. Turner to approach 
the railway companies of Great Britain with this end 
in view* They replied that they had no objection to 
the change, hut desired an Expression of opinion from 
the general public before making it. Accordingly, a 
letter appeared in the Timee of Dec. 8, signed by the 
Astronomer Royal, by Rev. T. E. R. Phillips (presi¬ 
dent of the R.A.S.), and Prof. Turner. It gives a brief 
rehearsal of the above facts, notes that tho 24-hour 
Bystem is general in Continental timetables, and 
emphasises tho fact that the change proposed is 
strictly limited to railway tables. The failure of forty 
years ago was largely duo to the attempt then made 
to introduce 24-hour reckoning for all civil purposes : 
this attempt is now abandoned, so that people may 
continue to lunch at one and dine at eight, instead of 
substituting thirteen and twenty. It is hoped that 
there will be sufficient public response, in one direction 
or the other, to give the railway companies an indica¬ 
tion of the general trend of opinion. 

A N axed-eye Sunspot. —Although not unusually 
big, a recent group of spots was seen by a number of 
people through fog or thin cloud prevalent at times 
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during the transit of the spots across the sun’s disc. 
One observer, near Piccadilly, previously unaware of 
the existence of the spots, saw the two terminal 
members of the group as separate dots on Dec. 4 
when the angle subtended by them was less than 4 
The group was of stream type with the components 
closely packed, and changes in their shape denoted 
considerable activity. Spectroscopic observations 
made at Worthing on Nov. 30 and Dec. 1 provided 
more precise evidence of this activity. Position and 
area of the group are as follows : 

No. D.te on I)l»c. °® nt ££J££ dIan Latitude. 

11 Nov. 30-Dec. 11 Doc.5-6 0°N. 1/800 of 

hemisphere* 

A magnetic disturbance was recorded at Greenwich 
between Dec. 5, 22h. and Deo, 6, 5h,; range in doclina- 
tion, about 40'. 

Forbes’s Comet. —From the three positions given 
in Nature of Dec. 1, p. 856, Dr. A. C. D. Crommelin 
has deduced the following elements of this comet: 


T 

1928 Nov. 7 040 U.T. 

w 

198° 32' 6* 

n 

248 69 4 

i 

28 39 26 

log q 

9-87346 


These resemble very closely the elements of Comet 
1873 VII, discovered independently by Coggia and 
Winnecke ; the latter again resemble those of Comet 
1818 1, discovered by Pone. Argelander and Sohulhof 
had already suspected that these two comets were 
identical, with a period of either 55 years or some 
sub-multiple of this ; since the observed arcs in both 
years were very short (4 days and 6 days) it was 
impossible to deduce the period from them. There is 
good reason to believe that Forbes's comet is the same 
object, and to hope that it will be observed long 
enough at thepresent return to settle the question ox 
the period. The observed intervals are 56*8 and 54*9 
years, which do not differ more widely than planetary 
perturbations give us a right to expect; tne recent 
revolution of Halley’s comet was two years shorter 
them the one before. If the period is 55 years, the 
aphelion distance would be units, not far inside 
Neptune’s orbit, so that it might be looked on as 
belonging to that family. 

The comet is now out of reach in England, hut 
should be followed in the southern hemisphere for two 
or three months. In the middle of October it was far 
north of the equator and comparatively near the earth, 
so that it is rather surprising that it was not discovered 
then. 
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Research Items. 


Stone Age Industries or South Africa.— A now 
classification of the Stone Age industries of South 
Africa is suggested by Dr, Van Hoepen in Part I. of the 
Argeotogiese Navorsing of the National Museum of 
Bloemfontein. Incidentally, some interesting sug¬ 
gestions are put forward as to the uses of certain of the 
implements. The classification is typo logical. The 
implements of the Stellenbosch, Vaal, and Pniel are 
equated with Chellean, Aoheulean, and Mousterian 
respectively. The author had previously suggested 
the substitution of the Pniel culture for the ‘ Victoria 
West * culture. In the Koning culture, which is 
equated with the Aurignaeian, a new industry is 
recognised corresponding with Upper Aurignaeian. 
This is the Poort, so-called from the locality in which 
it is found, namely, Commissi© Poort, Ladybrand 
district, and charac termed by small thumb-nail 
scrapers and double hollow scrappers, while for the 
lower Koning culture, corresponding with the lower 
Aurignaeian. is suggested the name Koning industry. 
Of the remaining cultures the equations are, Stilbay 
with Solutrean, Mosselbay with Magdalenian, and 
Wilton with Azilian. In the newly defined Koning 
industry, the typos hero described are the trimmer, 
the disc scraper, and end scraper, flaying knife and 
curved point. It is pointed out that the term 
* scraper 1 is being applied to implements nevor used 
for the purpose of scraping, wliile they seem admir¬ 
ably adapted for skinning animals, the point being 
especially well fitted for assistance when the skin 
holds very tight. The question is raised whether the 
grey-weathered and red-weathered implements were 
made by different peoples, or whether worked by the 
same people at different times, but it is left over for 
future discussion. 

Expectation of Life and Alcohol. —It has fre¬ 
quently been asserted by extreme temperance advo¬ 
cates that even moderate indulgence in alcohol shortens 
life, and the experience of insurance companies is that 
abstainers os a whole are longer-lived than non- 
abstainers as a class, no distinction being made 
between moderate and heavy drinkers. Prof. Ray¬ 
mond Pearl {International Clinics , vol. 3, Series 38, 
p, 27) has attempted to assess the possible influence 
of moderate drinking upon the expectation of life by a 
critical statistical analysis of two groups of individuals. 
The first group consisted of 5248 persons whoso his¬ 
tories had been detailed in Prof. Pearl’s Institute 
records, the second group of 7500 patients who died 
in the Johns Hopkins Hospital, whose hospital records 
were abstracted. Both groups were divided on the 
evidence available into abstainers, moderate drinkers, 
and heavy drinkers. For both groups the fact 
emerges not only that the moderate drinking of 
alcoholic beverages did not shorten life, but that the 
moderate drinkers had a slightly greater expectation 
of life than the abstainers (0*38 year-1-25 years for 
males at different ages, and rather more for females). 
Heavy drinkers, as might be anticipated, had an ex¬ 
pectation of life some eight years less than moderate 
drinkers at age thirty years, but this difference dimin¬ 
ishes with advancing age. 

Tuberculin Testing of Cattle. —The Medioal 
Research Council has issued a report by Prof. J. B. 
Buxton and Dr. A. &. MacNalty f Special Rep. Series, 
No. 122, London: H.M.8,0,) on the mtradermal tuber¬ 
culin test in cattle. The tuberculin test by subcutane¬ 
ous inoculation, which has usually been employed, is 
subject to many fallacies and entails the taking of the 
temperature of the .inoculated animal on two or more 
occasions. As a result of a questionnaire addressed 
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to a number of veterinary surgeons, the intradermal 
test is recommended in substitution for the sub¬ 
cutaneous and ophthalmic tests. This consists in 
injecting into the skin with a special syringe and 
needle 0*1 c.c. of undiluted ‘old tuberculin/ the area 
of infiltration and thickness of the skin after inocula¬ 
tion being estimated. After forty-eight hours the site 
of inoculation is again inspected. A positive reaction 
consists in the appearance of a large diffuse swelling, 
hot and tender to the touch ; if this is the case, the 
animal is certainly tuberculous. If, however, the 
swelling consists of a hard pea- or bean-like non-tender 
infiltration of the derma, the result is inconclusive, 
and a second similar injection of tuberculin is made 
into this infiltration. The animal is examined twenty- 
four hours later, and if negative there is little increase 
in the swelling; if positive, the swelling becomes large, 
hot, and tender. 

Chinese Frksh-water Fishes.— In the Bulletin 
of the American Museum of Natural History , vol. 58, 
11)28, Mr. J. T. Nichols gives a provisional check-list 
of the fresh-water fishes of China (“ Article I. Chinese 
Fresh-Water Fishes in the American Museum of 
Natural History’s Collections.” Publications of the 
Asiatic Expeditions of the American Museum of 
Natural History. Contribution No. 83), covering 
material in the American Museum of Natural History 
up to June 1920. Further collections of considerable 
importance are expected from the Asiatic expeditions, 
which have already yielded much that is new. The 
area investigated is restricted to Old China from the 
outer limits of Chili Province on the north-east to 
the outer limits of Yunnan Province on the south¬ 
west, and does not include Manchuria, Mongolia, 
Tonkin, or Tibet. Only strictly fresh-water formte are 
included in the list, which embraces a very large 
number of fishes belonging to twenty-four families, of 
which the Cyprinidae is the largest with eighty-eight 
genera and sub-genera and many species. Next in 
number, but far behind, come the Colobitidas and the 
Siluridffi. The list is illustrated by good text figures, 
including the curiously shaped Cobitidoe Cobit is, 
Misgumvs, and Barhatida. This should be a valuable 
help to all those studying Chinese fishes. 

Lancashire Sea-Fisheries Investigations. —The 
Marine Laboratory and Sea Fish Hatchery at Piel, 
Barrow-in-Furness, is now closed. This involves the 
abandonment of several pieces of work. With the 
present arrangements, however, a certain amount of 
research in connexion with the local fisheries will still 
be carried on at the Lancashire Sea Fisheries Labora¬ 
tory in the University of Liverpool. The present 
report (“ Report for 1927 on the Lancashire Sea 
Fisheries Laboratory at the University of Liverpool 
and the Sea-Fish Hatchery at Piel,” No. 36, 1928, 
edited by Prof. James Johnstone) contains a pre¬ 
liminary note on the hydrographical data obtained 
on the Holyhead-Dublin steamer, and a study of the 
muscles of the mysid Praunus flexuosua by Mr. J. R. 
Daniel, besides a summary by Dr. Johnstone of the 
results of trawling experiments made by the Lan¬ 
cashire Fisheries Committee since 1802 in various 
parts of the district. In this last report it is shown 
that the abundance of some common species of im¬ 
mature fishes runs in cycles—the plaice being usually 
abundant about 1895, 1910, and 1920—whilst at the 
present time they are scarcer than usual, as they were 
about 1915 and 1905. Mr. Daniel’s work on the 
muscles of Praunus flexuoeus is valuable. It is on 
the same lines as his former work on Crangon vulgaris 
(No, 35 of the present publication, 1920), and this 
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subject shows very similar structure, although there 
are certain differences. The most important point is 
the concentration on a longitudinal arrangement of 
the ventral flexor muscles, and with this is correlated 
“ the ability ... to spring backwards through the 
water by means of a sudden and violent contraction 
of the abdomen, whereby the teleon is brought 
rostralwards.” Mr, Daniel has also studied the 
muscles of Meganyctiphanea norvegica but reserves the 
description, with a detailed comparison of those of 
Crangon and Praunus , until a future occasion. The 
longitudinal muscles of Praunus are in striking con¬ 
trast to the transverse type which predominates in 
Meganyctiphane in which the abdomen is 6nly 
incompletely flexed. 

Root Syhtem of Apple Trees .—The Annual 
Report of the East Mulling Research Station, Supple-^ 
ment 2, Oct. 1928, contains some remarkable photo" 
graphs of the root systems of ten-year-old apple trees. 
The same scion apples are growing upon different 
stocks, and the differences in the root habit and 
extent of these two stock root systems are most 
convincingly demonstrated. Messrs. W. S. Rogers 
and M. C. Vyvyan describe the methods of root 
examination employed ; they are most laborious. 
For each tree examined, more than sixty tons of soil 
had to be finely broken up and moved, a task which 
occupied four men from seven to ten days. The 
distribution of the roots was also recorded by methods 
of grading and weighing. One root stock (Mailing IX.) 
proved to be much more deeply rooting than the 
other (Mailing I.). One point of considerable practical 
importance is that nearly 50 per cent of the fibre of 
the root system, the absorbing portion, proved to lie 
outside a circle five feet distant from the trunk. Thus 
the common practice of applying manure near to the 
base of a tree would seem to have little justification, 
Unfortunately, these laborious investigations can only 
tell us of the final form of the root system when 
exposed. At the Dutch experiment station at 
YYageningen there is an underground glass house 
above which the trees can be planted so that the 
growth of the root system can be watched throughout 
the season. Such growth observations would materially 
add to the value of such data as are presented in this 
interesting work. 

Rosette Disease of Groundnuts. —Groundnuts 
form the staple crop in the Gambia Colony, and the 
absence of an alternative crop renders its liability to 
1 rosette * (virus) disease of considerable importance 
(Annual Report* Dept. Agrio. for Gambia Colony, 
1927-1928). Investigations show that the insect 
carrier is probably one or both of two new species of 
Jassidec which are being determined. This carrier 
would appear to be most active between mid^uly 
and mid-August, judging by the incidence of disease, 
and so far no other food plants than, groundnuts have 
been observed. Infection appears to be oarried over 
from year to year by groundnuts left in the soil, and 
though other means are probable it seems evident 
that infection is not carried in the seed. The most 
susceptible period is the first few weeks after ger¬ 
mination, but rainfall at this time reduces the incid¬ 
ence of disease, probably by rendering the insect 
carrier lees active. The effect of the disease is to 
stunt growth, increase empty shells up to 55 per cent, 
reduce the good nuts to about 86 per cent, or to render 
the infected plants barren. Control at present con¬ 
sists in destroying all plants showing signs of disease 
and all groundnuts that germinate between the grow¬ 
ing seasons, and also in sowing the crop so as to avoid 
drought so far as possible during the first few weeks 
of growth. Fertilisers appear to have no beneficial 
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effect whatever. Three varieties have been raised 
which have a high degree of resistance to disease, 
but so far no fully immune variety has been obtained. 

Classification of "Coal. —Scientific investigators 
have long struggled with the problem of devising some 
rational system of classification of coals, but the 
extreme diversity of the properties has mode the task 
diffioult. One of the best-known efforts is that of 
Prof. S. W. Parr, of the University of Illinois, who 
proposed his scheme twenty years ago. He has re- 
ublished in the Bulletin of the University Engineering 
tation, No. 180 (pp, 62; 35 cents), his system applied 
to a large number of analyses of coal from all parts of 
the world. His method is, briefly, to plot the heating 
value of the ‘ unit coal * substance, that is, the pure 
coal substance free from extraneous or adventitious 
matter, against the percentage of volatile matter of 
the ‘ unit coal.’ Classification depends on the area 
of the chart into which fall the points for individual 
samples. The results of such classification con be 
correlated with those obtained by Seyler’s method, 
but confusion results from the different terminology 
adopted. The Bulletin contains a bibliography of 
the subject and should be of great interest to geo¬ 
logists and chemists interested in the study of coals. 

Carbonisation Tests. —At the Fuel Research 
Station, Greenwich, a series of tests has been made 
on the 4 Parkfield Large Gas ’ coal from the Bristol 
and Somerset Coalfield (Physical and Chemical 
Survey of National Coal Resources, Paper No. 12. 
London: H.M.S.O. Is. 6d.). This forms another of 
the tests made on typical coals from various coal¬ 
fields in full scale plant. Carbonisation tests were 
conducted in Glover-West retorts with moderate 
steaming, when the coal proved a satisfactory fuel, 
if due allowance was made for its highly swelling 
character. Satisfactory tests were made with hori¬ 
zontal retorts also. The yields of products were 
comparable with those previously recorded with a 
well-known Yorkshire gas coal. In the vertical low 
temperature iron retorts, the tests again show that 
modifications were needed to allow for the caking 
properties. The cokes produced were tested as fuel 
for a Lancashire boiler, gas producer, and a water gas 
generator. In all oases trouble ensued owing to the 
fusible character of the ash. This again shows how 
important a factor is the ash of coal and how desirable 
it is to perfect the methods of cleaning coal and 
applying them when practicable. 

Fossil Ibofod. Crustacea. —Although probably 
abundant in past times, isopods are rarely found fossil. 
An account of all the forms previously known, with 
descriptions of some new species, is given by V. van 
Straelen (Mim. Acad , toy , Belgique* 9 ; 1928). The 
earliest isopod known is from the Middle Trias of 
Alsace, but its relationship to existing forms is un¬ 
certain. A freshwater form occurs in the Rhfatic of 
New South Wales and is referred to the living genus 
Phreatoicus. Marine types belonging to the families 
Cymothoidae and Sphasromidse are found first in the 
Bathonian. The best-known genus in England id 
ArchcBonAeouSt found in the Purbeck of Wiltshire, 
which is related to the Sphasromidae. That family is 
also represented in the Furbeok by Cycloephceroma. 
Terrestrial isopods begin in the Upper Eocene. At 
present paleontology gives no evidence concerning the 
origin of the Isopoda. 

Correlation of the Cainozoic of Victoria* 
Australia.— The richly fosmliferoua Cainozoic de¬ 
posits of Victoria, Australia, have from time to time 
received the attention of paleontologists in that 
quarter of the world. It has been found more diffioult 
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there to zone the series from Qligocene to Lower 
Pliocene than has been the case in Europe and America. 
This isdue mainly to the equability of conditions of sedi¬ 
mentation and climates in the Australian region com¬ 
pared with that of other countries. One forward step 
towards the correlation of these beds in various locali¬ 
ties is made with the conclusion of an examination of 
the material of the bore cores at Sorrento by Frederick 
Chapman, Commonwealth Paleontologist, at the 
National Museum, Melbourne. The work has been in 
hand since 1912, involving the determination of 10,000 
specimens of the larger shells and many thousands of 
miorozoa (Foraminifera and Ostracoda). The descrip¬ 
tion of new species has been the conjoint work of the 
general author and Miss Irene Crespin, resulting in 
sixty-one forms new to science. In tfie earlier part of 
the work assistance was given by R. A. Keblo, of the 
Geological Survey of Victoria, and now of the National 
Museum. The spot where the bore was put down is 
ideal for giving a great thickness of strata, for it is on 
the downthrow side of the great Cape Schanck fault. 
It is to be regretted, however, that tne boring was not 
continued farther, for it ended at 1696 feet, still in 
Cainozoic material, correlated with the Balcombisn. 
Taken aide by side with the results given in Chapman’s 
monograph on the borings in the Malle©, there is now 
every prospect of the general and detailed zoning of the 
Australian Cainozoics being placed on a surer basis. 
This will prove of great value in the work now going on 
under the Commonwealth, of defining stratigrapliical 
horizons with the view of ascertaining geological 
structure in the regions investigated by scout-boring 
in oil rosearch. The work, which has been issued in the 
Records of the Geological Survey of Victoria (vol. 5, 
Part 1 ), is well illustrated by twelve plates of drawings 
and photographs by the author and his daughter. 

Number of a -Particles from Radium. —H. J. 
Rraddick and H. M. Cave, working in the Cavendish 
Laboratory at Cambridge, have made a new determina¬ 
tion of the number (Z) of a-particles emitted from one 
gram of radium in a second ( Proc. Roy . Soc. t A, 121, 
Nov. 1 ). They have used the indirect method of finding 
the total charge carried by the a-particles from radium 
C, the charges collected as the particles were received 
in shallow copper boxes being measured by the aid of 
a Compton electrometer. The strength of the sources 
was found from their y-ray activity, and in any one 
experiment the ratio of the a-ray activity of the 
radium C to its 7 -ray activity was constant to within 
lees than one per cent. As the result of sixteen sets of 
observations, they found that Z has a value of 3-68 
x 10 10 , their estimated error being plus or minus one 
r cent. This is in close agreement with what would 
expeoted from recent measurements of the heating 
effects of radioactive preparations, and it therefore 
appears that there is no need to invoke the existence 
or any hitherto unrecognised heat-producing mechan¬ 
ism in these processes- 

Banded Structures in Metal Crystals.—I n a 
letter to Nature last year (vol. 120, p. 259), Dr. C. F. 
Elam pointed out that banded structures can be ob¬ 
served in copper and aluminium, which have the 
appearance of twins but do not have a correct re¬ 
lationship for the normal type. She has now carried 
out further investigations on these, and has been able 
to show that* contrary to what had been believed 
previously, aluminium does form twins, of a spinel type 
(Proc. ittoy. £oc. # A, 121, Nov, 1). She also suggests that 
they are much more common than is imagined, but 
that they are frequently overlooked because they do 
riot exhibit straight boundaries, Another similar 
structure which she has studied has been shown, on 
j^itobeof this type; she has described 
it as ' mechanical twinning.' It appeared when a 


crystal of aluminium in the form of a round bar was 
pulled in tension, and deformed non-uniformly, with 
the production of parallel planes running vertically 
along the specimen, and it seemed most likely to be 
formed when two possible planes of slip were inclined 
equally to the axis of strain. In an appendix to Dr. 
Elam’s paper, Prof. G. I. Taylor has pointed out that 
her observations of the latter phenomenon aie con¬ 
sistent with the laws previously recorded regarding 
the distortion of aluminium crystals. Dr. Elam’s 
observations were made by the usual crystallographic 
and X-ray methods. 

Arc Spectrum of Caesium.— D. A. Jackson, work¬ 
ing in the Clarendon Laboratory at Oxford, has made 
an investigation of the hyperfine structure of the arc 
spectrum of caesium (Proc. Poy m Soc. t A, 121, Nov. 1). 
The difficult problem of obtaining the metallic vapour 
in a suitable form for excitation was solved by mixing 
it with helium, and carefully regulating its partial pres¬ 
sure. The containing vessel was exposed to a high 
frequency oscillator, and the light from it analysed 
by the well-known method of combining ^talons of 
quartz—by Adam Hilger—with a spectrograph of the 
Littrow type. The lines of the principal series were 
found to be close doublets, their separation being 
about 0*30 per cm. The details of the structure do not 
appear to be explicable as a rosult of the interaction of 
the electrons alone, and to explain this the suggestion is 
made that it is connected with a spin of the atomic 
nucleus of one-half quantum, the ratio of the mag¬ 
netic moment of the latter to its mechanical moment 
being twice as great as for the electron. The results 
agree well with those obtained by other workers for 
the hyperfine struotur© of some lines due to bismuth, 
and it has been found possible to devise a selection 
principle which applies to both elements. The 
physical meaning of the rule is straightforward— 

the greater the change in the relative orientations of 
the nucleus and electron during the transition, the less 
probable the transition.” 

Nuclear Disintegration. —The issue of the 
Zeitschrift fur Physik for Nov. 2 contains the reply of 
Dr, Kirsch and Dr. Pettersson to the criticism of the 
Viennese experiments upon artificial disintegration 
that was made recently by W. Both© and H, Fr&nz, as 
the result of their independent researches at Berlin 
(Die Naturunssenschaflen , Mar. 23). It is maintained 
that ^-particles do not affect a zinc sulphide screen in 
any way which would lead to them being mistaken for 
a-particleH or swift protons, and it is further shown 
by new experiments, that the reputed disintegration 
protons still appear when possible stray /3-particles 
would have been swept away by a magnetic field. 
The suggestion of Both© and Fr&nz that certain effects 
were due to a strongly abnormal scattering of a- 
particles is also apparently disposed of by some other 
experiments which are described, generally similar to 
those performed at Berlin, but with a scintillation 
screen used instead of a Geiger electrical atom counter, 
and finally the Berlin experiments are themselves 
criticised on the grounds that the electrical counters 
used were not properly calibrated, and that occluded 
hydrogen was hot removed from some of the materials 
employed. Drs. Kirsch and Pettersson take an 
entirely opposite view to Bothe and Franz as to how 
the work of the latter is to be interpreted, and con¬ 
sider that it supports their own conclusions as to 
which nuclei can be disrupted, rather than those of 
Sir Ernest Rutherford and Dr, Chadwick. They do, 
however, concur with Bothtfand Frftnz in the opinion 
that electrical methods for registering individual atomic 
particles are likely to be of great value in this connexion, 
and it is stated that a report upon the applicability of 
these is to be published shortly. 
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Insect Pests in England and Wales. 


establishment of an advisory entomologist in 

each of the fourteen provinces of England and 
Wales as delimited by the Ministry of Agriculture, has 
provided means for recording the incidence of insect 
pests that were non-existent at the time the Develop¬ 
ment Fund Act was passed. Information obtained from 
such sources, supplemented by that supplied by the 
Ministry’s own officers and other observers, is collated 
and digested and issued at intervals in the form of 
reports, 1 The method of presentation aims at 
chronicling the events of the period under review in 
such a way as to render them comparable with similar 
events in the past and future. Observations on the 
prevalence of a number of the more important insect 
pests havo now been recorded since 1917. Many of 
the 8i>o<;ic8 appear to vary considerably in numbers 
over long or short periods, conditions being favourable 
in most years to certain pests and inimical to others. 
The fundamental causes of these fluctuations are, as 
yet, not understood, but it is almost certain that 
climatic factors, with rises or falls in the prevalence 
of parasites and other biological agencies, play an ex¬ 
ceedingly important part. The collection of records 
of insect abundance or scarcity continued over a period 
of years, and correlated with meteorological data and 
such biological factors as can be reasonably accurately 
evaluated, should be productive of significant informa¬ 
tion relative to such fluctuations. 

The present Report covers the years 1925-27, and 
during that period certain developments in control 
measures are noteworthy. The repression of Leather 
Jackets by the broadcasting of poisoned bran has been 
tested in many areas in the British Isles, generally 
with satisfactory results. The Protection of Animals 
Act, 1911, has been a serious deterrent to the use of 
this measure, but the passing in 1927 of an amending 
Act has rendered its application more satisfactory 
from the legal point of view. The use of naphthalene 
vapour in glasshouses for the control of red spider 
attack with special reference to cucumbers and carna¬ 
tions, is an important development from the Lea 
Valley Research Station. Messrs, Speyer and Owen 
of the latter institution propose a new method of 
using sodium cyanide for the fumigation of tomato 
houses. The mixing of one part by weight of cyanide 
with three parts of sodium bicarbonate avoids the 
older method of using sulphuric acid. Paradichlor- 
benzene, now coming so much to the fore in America, 
has been found effective for treating dormant bulbs, 
notably against aphides, while the wider application 
of this fumigant has evident possibilities. Tar oil 
winter washes have come much to the fore, but so far 
they have not given satisfactory control of Apple 
Capsids and appear to favour an increase of the Red 
Spider (Oligonychus ulmi). The work of Tattersfield 
and Uimingham at Rothamsted has shown that 3 : 5- 
dinitio-o-cresol has powerful egg-killing properties, 
but this substance and its salts are yellow dyes, 
which may prove an objection to their general appli¬ 
cation. 

One of the most difficult problems facing the 
economic entomologist is the exclusion of pests from 
other lands. During the period under review, one of 
the most serious pests that has got accidentally intro¬ 
duced is the Potato Moth (Phthorimata operculeUa), 
which occurred chiefly in consignments of new 
potatoes from the Canaries; fortunately, the insect 
has not obtained a footing in the British Isles. The 
frequency of consignments of French cherries infested 
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with the Cherry Fruit Fly (R}iaqoletie cerasi) has led 
to the prohibition in 1927 of such importations between 
June 24 and Sept. 30. Among other importations, the 
Chrysanthemum Midge (Diarthron omyia' hypogea) has 
almost certainly been introduced from the United 
States, but adequate measures of repression have 
been taken. The Colorado Potato Beetle, although 
established in the Bordeaux district of France, 
happily finds no mention in this Report as occurring 
in Britain. 

Among the various resident pests recorded, a notable 
feature has been the relatively slight injuries to cereals 
due to Frit Fly, while Wireworms are not mentioned. 
In 1925, Leather Jackets were the most serious of 
cereal pests, but their attacks were less pronounced 
in the two succeeding years : in 1920, Wlieat Midges 
were especially destructive, 100 per cent of the ears 
being attacked in one case in Kent. Among root 
crops, mangolds suffered to a considerable degree from 
the minute beetle Atomaria linearis , which also 
attacked sugar beet. Attacks of turnips, rape, and 
swedes by the Swede Midge (Contarinia nasturtii) 
were, on the whole, above normal, W'hile the Mangold 
Fly (Pegotnyia hyoscyami) was severe in 1925, its 
attacks afterwards declining. The Diamond Back 
Moth seems to be mainly in evidence along coastal 
regions, and in 1926 destroyed a considerable area of 
swedes. This species is frequently checked by para¬ 
sites, but climatic conditions seem to be the most 
potent restraint; heavy rain, particularly if accom¬ 
panied by cold weather for two or three days, serves 
to prevent any notable increase. The disorder known 
as * strangle 5 in mangolds is becoming more generally 
recognised and is often associated with the presence of 
Springtails, especially the minute species Bourletiella 
horiensis. At Rothamsted the pest was controlled by 
dragging tarred sacks over the field, the Springtaiis 
being caught on the tar as they leapt from the rows. 
Peas suffered considerably from the Pea Moth (Cydia 
nigricana) and the Pea Thrips (Frankliniella robusta), 
both species being extremely difficult to control. 
Vegetables suffered relatively little from aphides, but 
the Gall Weevil (Ceutorrlvynchus pleurostigma) at¬ 
tacked Brasaica crops severely over the greater part of 
Great Britain during the three years under review. 

Among the numerous fruit pests recorded, Capsid 
bugs merit special mention. The Apple Capsid (Plcsio - 
coris rugicollis) is the most serious pest of that fruit in 
Britain, and is especially prevalent in the Wisbech 
district. It is, however, assuming greater importance 
in other fruit areas, and at the present time the only 
remedy is very thorough nicotine spraying. Another 
Capsid, Lygus pabulinus t has in late years become a 
serious enemy of bush fruits and quite recently taken 
to injuring apple shoots; in the past this insect re¬ 
stricted itself mainly to herbaceous plants and weeds, 
and its spread to bush and top fruits on a large scale 
is apparently a new development. Among greenhouse 
pests, an interesting and important development by 
Speyer at the Lea valley Station is experiments on 
the control of the White Fly by intensive breeding of 
the Chaloid parasite, Encarsia formosa. 

The Report concludes with a table showing the 
approximate annual fluctuations in the incidence of 
some of the major insect pests during the past ten 
years, With a list of all the pests of chief commercial 
importance upon which future attention should be 
concentrated* Mr. J, C. F. Fryer, the Director of 
the Ministry’s Plant Pathology Laboratory, who is 
responsible for this Report, is to be commended for 
its practical value and scientific accuracy* 

A. D. Xmms. 
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Gifts for the University of Cambridge. 


^pHE Vioe-Chanoellot of the University of Cambridge 
has announced that in answer to the University^ 
application, a formal letter of gift is being prepared 
by the International Education Board, offering 
£700,000 to the University on the conditions and for 
the objects already announced (Nature, Oct. 20, 
p. 682). One condition is the raising by the University 
from other sources of a sum of £229,000, and the 
Vice-Chancellor is able to announce munificent offers 
from the Government, the Empire Marketing Board, 
and the Royal Agricultural Society, amounting to 
£101,000 in all, of which £85,000 goes towards the sum 
required. The offers are conditional upon the remain¬ 
ing £144,000 being secured, but they will come as the 
greatest possible encouragement to the Committee 
charged with the task of securing to the University 
the magnificent opportunity presented to it by the 
munifioent offer of the Rockefeller International 
Education Board. 

The Right Hon. Walter Guinness, Minister of 
Agriculture and Fisheries, in communicating the 
Government’s offer, writes as follows ; 

“ Hie Board’s generous benefaction recognises the 
position of the University as a great international in¬ 
stitution of education and research ; His Majesty’s 
Government recognise equally that the University is a 
great national and a great imperial institution. Again, 
the particular purposes to which the benefaction is to 
be applied—primarily the advancement of agriculture 
and of the fundamental sciences on which agriculture 


depends—are such as must command the unhesitating 
support of His Majesty's Government in relation both 
to this country and to the interest of the Empire 
overseas. . . . They believe that the highest national 
as well as imperial interests demand that the scheme 
agreed between the Universities and the Interna¬ 
tional Education Board should be fully carried into 
effect. The Government offer a sum of £50,000 in 
respect of expenditure directly attributable to the 
School of Agriculture in the strictest sense.” 

The Right Hon. L. S. Amery, Principal Secretary 
of State for Dbminion Affairs and for the Colonies, in 
making an offer of £50,000 on behalf of the Empire 
Marketing Board, writes as follows : 

“In a review which has now extended over more 
than two years, the Board have come to appreciate 
the great contribution which the University of Cam¬ 
bridge is already making to scientific agricultural 
research in the Empire at home and overseus. This 
offer, they arc satisfied, holds out the promise of a 
development of high significance to every Empire 
country.” 

This substantial Government support, taken as an 
indication of the official attitude to research, will be 
most gratifying to scientific workers generally. 

The Council of the Royal Agricultural Society has 
also made a generous offer of £1000. Cambridge 
men may be looked upon loyally to support the en¬ 
deavours being made to raise the balance remaining, 
£144,000. 


Structure of the Great Barrier Reef. 1 


r pHE results being accumulated by the Great 
-L Barrier Reef Committee of Australia, the activities 
of which arc directed by Prof. H. C. Richards, are 
highly creditable, but the task of closely investigating 
about £ million square miles of land, reef, and water 
is herculean. Investigations have to be governed by 
finance and the number of researchers available. The 
result here is a lack of system, which, however, has had 
its parallel in the investigations of the coasts of Great 
Britain and elsewhere. 

Past earth movements may be studied in the topo¬ 
graphy of land surfaces, but we are glad to sec that in 
addition a boring was put down near Cairns, a coral 
island within the barrier reef being selected. The 
same difficulties were met with as at Funafuti, in¬ 
sufficiently consolidated and irregular material making 
drilling difficult. The boring log showed coral material 
to 113 ft., ooze and mud to 213 ft., coral again to 
241 ft., followed by ooze to 427 ft., and then glauconitic 
material with quartz sand to 600 ft. It is suggested 
that this is to be interpreted as indicating subsidence 
of 600 ft., but we cannot accept this until we know 
what were the foraminifera obtained and have certain 
evidence that they exist only under quite shallow 
water conditions. The glauconite must have fonned 
at the time of deposition, and the depth at which it 
occurred appears to us about the usual depth at which 
it commences to be formed. We trust that this core 
will be closely compared with the bottom deposits 
obtained by Dr. Yonge’s expedition, which is working 
in the same region. Either this deposit was formed 
before the outer barrier grew up or is the filling up of 
the lagoon behind the same, as subsidence or other 
change of level took place, and we find difficulty in 
accepting either interpretation. A comparison with 
the deposits near Great Bandy Island at the south end 
of the Great Barrier Reef might perhaps be interesting. 

1H+10*. P + 
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Mr. Stanley’s study of the physiography of the 
Bowen district, 20°-2l° S., is an important contribution 
to the interpretation of the formation of the Great 
Barrier Reef. Here there are lines of high islands 
running almost parallel to the mainland with the 
shelf-like surface of the Great Barrier Reef outside, 
33-50 fm. deep. The chief of these islands is Whit¬ 
sunday, which gives its name to a Passage on its land¬ 
ward side, a trench varying up to 60 fm. deep. The 
trend lines of the islands, of which seventeen are 
described, are much interrupted and the channels 
between the lines may be rather trough-like. The 
basal rocks are granites and palaeozoic volcanics, 
figuring equally, and this is true of the coastal ranges. 
Many of the islands are deeply dissected and there are 
pronounced embayments, the cliffing being relatively 
small, this suggesting a long period of subserial erosion 
followed by submergence. Along some of the trend 
lines recent elevation is well marked, and, as it may be 
absent on their western sides, tilting is suggested. In 
various bays coral reefs are growing, but these would 
appear to be in process of formation, ami not con¬ 
temporaneous with, or of the same structure as, the 
barrier formations to seaward. 

It is difficult to follow the author without an 
adequate chart of depths, in addition to his series of 
plans and drawings. He gives evidence to show that 
the relative resistance to weathering and to subsurface 
marine action cannot have acted as producing the 
systematic arrangement of the island lines. Hence 
warping is postulated, parallel to the present coast 
line, accompanied by the formation of huge parallel 
fault blocks, cross faulting limiting their extension and 
causing breaks. This took place subsequent to almost 
mature subaerial dissection, and the barrier flat to the 
east is hence a drowned Land and its even surface due 
to marine cutting down and filling in of inequalities. 
Daly's Glaoial Control Theory, a former lowering of 
sea-level by 30 t 50 fm., is called in to explain its 
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submergence, but this is of relatively little importance, 
if the geological evidence from the coast and islands is 
to be interpreted as postulating crustal movements 
extending to the steep fall of the outer reef to ocean 
depths, a matter also considered in a separate paper by 
Dr, Bryan on the Queensland Continental Shelf, 

Excellent as his work is, we could wish that Mr. 
Stanley had examined the subsurface topography. 
We want to know the depths off his cliffs, accurate 
sections, and w© would like the angles of slopes of the 
lands on either side of some of his deep embayments, 
with his calculations as to the alterations in level that 
these require. In any case, the area may well prove 
to be one in which earth movements are in progress, 
and the author’s account of the lands, together with 
the Admiralty’s re-survey of the seas, should enable 
these to be deduced in subsequent decades. 

Captain Edgell, who was in charge of the re-survey, 
contributes some general remarks on the coral forma* 
tions. He suggests that individual reefs of the outer 
barrier may be fitted together to form atolls with 
comparatively deep water in the midst of each aeries, 
the lagoons/ His comparison with Ari and other 
Maldivan atolls appears apt, but he does not moke it 
clear whether his group of five reefs is to be regarded 
as an atoll in formation or in decay. The narrow gut, 
two cables or so across, and about 10 miles long by 
30 fm. deep, with almost surface reefs on either side, is 
an extraordinary feature, being apparently kept open 
by strong tidal streams. 

The topography of the Townsville littoral and other 
areas shows, according to Mr. Jardine’s observations, 
prolonged denudation, together with coastal drowning, 
these followed by a slight emergence of 10-20 ft., that 
has materially added to the coastal plains. Tliis is 
supposed to be due to a comparatively recent retreat 
of the sea-level, as seen also in the beaches of the 
volcanic Bramble and Darnley islands. Bramble Reef 
also haH a small sand cay of forarniniferal tests, coral 
and shell fragments, much of it consolidated into sur¬ 
face rock by the droppings of birds, as on so many 
guano islands. J. S. G. 


University and Educational Intelligence. 

Glasgow. —Prof. Andrew Hunter, of the chair of 
chemical physiology in the University of Toronto, has 
been appointed Gardiner professor of physiological 
chemistry in the University. Prof. Hunter has con¬ 
tributed much to our knowledge of the metabolic 
products of protein, and of dietary defects and de¬ 
ficiency diseases. He will come into residence in 
Glasgow next year. It will be recalled that his 
colleague i-u the University of Toronto, Prof. J. B. R. 
MacLeod, has recently been appointed to the chair of 
physiology at Aberdeen. 

Sir Frederick C. Gardiner and his brother, William 
G. Gardiner, have established a fund, amounting to 
some £20,000, for the endowment of a chair of musio 
in the University. The professor will hold simultane¬ 
ously the post of principal of the recently formed 
Scottish National Academy of Musio in Glasgow. 

London. —The following doctorates have been con¬ 
ferred : D.Sc. in anthropology on Prof. F. G. Parsons, 
University professor of anatomy, for a thesis entitled 
“ The Englishman of the Future ” ; D.Sc. in bio¬ 
chemistry on Mr. William Robson, King’s College, for 
a thesis entitled “ The Metabolism of Tryptophane, 
The Mechanism of the Mode of Formation of Rynur- 
enic Acid from Tryptophane in the Animal Organism”; 
D.Sc. in physiology on Mrs. Norah Edkins (Bedford 
College), for a thesis entitled “ A Study of Absorption 
in the Stomach and small Intestine ” ; D.Sc. in 
psychology on Mr. J. W. Cox (University College), 
for a thesis entitled “ Mechanical Aptitude: its 
Existence* Nature, and Measurement.” 
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A special course of lectures by Prof. H. Dingle on 
the technical applications of the spectroscope is to be 

f iven in the Technical Optics Department of the 
mperial College of Science and Technology next 
January. The institution of the course follows a 
suggestion by Sir Herbert Jackson, and is an attempt 
to revive interest in the spectroscope among scientific 
workers in general, particularly chemists and bio¬ 
logists, so tliat its uses may be applied to problems in 
their own domains. 

There will be an election to not more than three 
Beit Fellowships for scientific research in July next. 
These fellowships are tenable for two years at the 
Imperial College of Science and Technology. 
Candidates must be less than twenty-five years Of 
age, of European descent by both parents, and of 
university degree standing. Forms of application, to 
be returned by April 16, and all information may be 
obtained, by letter only, addressed to the Rector, 
Imperial College, South Kensington, London, S.W. 

At the annual meeting of the Court of Governors of 
the London School of Hygiene and Tropical Medicine 
held on Nov. 30, the Board of Management of the 
School presented its fourth Annual Report. Sub¬ 
stantial progress has now been made towards the 
completion of the organisation of the School, of the 
building, and of its equipment. The work of the old 
School of Tropical Medicine which was taken over in 
1024 continues to make most satisfactory progress, 
and the Director reports that there is an increase of no 
less than 17 per cent in the proportion of students 
sitting for the Diploma in Tropical Medicine and 
Hygiene who were successful. Advanced courses in 
bacteriology have been established in temporary 
quarters in Gordon Square, and all of the five students 
who sat for the new University Diploma were success¬ 
ful in obtaining it. Special courses in epidemiology 
and vital statistics have also been established. The 
professors of public health, of bio-chemistry, and of 
chemistry as applied to hygiene have been appointed, 
and will enter upon their duties next year. It is hoped 
that the handsome building in Portland stone which 
is being completed in Bloomsbury to the design of 
Mr. Morley Horder and Mr. Vemer O. Rees will be 
ready for the formal opening next summer. 

The committee of award of the Commonwealth 
Fund Fellowships announces that it is now prepared 
to receive applications for the fellowships to be 
awarded in 1929. After four years’ working, the 
scheme has been so successful that the directors of 
the Fund in New York have increased the number 
of ordinary fellowships from twenty to thirty. The 
ordinary tellowships are tenable at an approved 
American university for two years. They are open 
to persons of British descent domiciled in England, 
Scotland, Wales, or Ireland who are graduates of 
recognised universities therein and are unmarried 
and not more than thirty years of age. Women as 
well as men may apply. Provision amounting to 
approximately £600 per annum will be made for the 
total expenditure involved during the tenure of a 
fellowship. Applications must be forwarded through 
the authorities of the university or college of which 
the candidate is, or was, a member. The committee 
also announces this year five fellowships for graduates 
of Dominion universities and three fellowships for 
persons of British descent holding appointments 
under the British Government, the Government of 
India, or the Government of a British Dominion, 
Colony, Protectorate, or Mandated Territory. AU 
information can be obtained from the secretary to 
the Committee of Award at 50 Russell Square, 
London, W.C.l. ■ 
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Calendar of Customs and Festivals. 

Dectkhber 13 . 

Pxcnoue Day*—T he second Thursday before Christ¬ 
mas Day was observed by the miners in the Black- 
more district of Cornwall as a feast celebrating the 
discovery or first smelting of tin by a man named 
Picrous* It was the occasion of a merry-making, to 
which the owner of the tin stream made a contribution 
of one shilling per man. 

December 17 . 

Sow Day, at one time observed in Scotland and so 
called from the custom of every family killing a sow 
on this day—one of several customs round about 
Christinas suggesting the sacrificial meal, of which 
the pig was the victim, sacrificed to the sun or one 
of the deities of the Nordic pantheon. 

Saturnalia. —This, the most widely known and 
frequently mentioned feast of Roman antiquity, took 
place on Deo. 17-23. It commemorated the reign 
of Saturn over Italy, who, as god of sowing and of 
husbandry, settled mankind on the land, taught them 
husbandry, brought them to live in peace, and made 
the earth bring forth abundantly. The festival was 
supposed to reproduce the conditions of his reign— 
the Golden Age. Feasts and revelry prevailed, all 
regulations were abrogated, and schools were closed. 
Most remarkable of all its features and most frequent 
subject of comment among ancient writers was the 
licence allowed the slave population. All distinctions 
between free and servile were temporarily abolished. 
Not only was the slave free to behave with the utmost 
freedom, and even with insolence, towards his master 
and to sit at his table, but also the master actually 
served the slave at table and waited until he was fed 
before satisfying his own needs. In each household 
the slaves held the high offices of State, consul, praetor, 
and the like, in a mock republic. Among the freemen 
a mock king was elected by lot, who issued playful or 
ridiculous orders to his subjects. 

Sir Jamas Frazer has suggested that in the mock 
king and his derivatives, the lords of misrule, abbots 
of unreason, and similar offices, wo have a survival of 
the primitive ruler who was sacrificed periodically for 
the promotion of fertility as a representative of the 
vegetation spirit, and that winter festivals, of which 
the Saturnalia was ono, reproduced in modified form 
the spirit and ritual of these occasions. He bases this 
view of the Saturnalia on a life of St. Dasius, who 
suffered martyrdom at Durostorum on Nov. 24, a.d. 
303. According to this narrative, it was the custom 
of the Roman soldiers on the Danube under Maximian 
to elect one of their number to act as King Saturn. 
After thirty days’ complote licence in every form of 
indulgence, he cut his throat on the altar of Saturn at 
'the tune of the Saturnalia. The parallel with primi¬ 
tive custom elsewhere, for example, Mexico, is exact 
(see Frazer’s 41 Golden Bough,’' Abridged Edition, 
pp. 583-4). Both theological and antiquarian writers 
m England in the seventeenth and eighteenth century 
commented on the similarity between the Saturnalia 
and the celebrations at Christmas, while some also 
derived the ancient Feast of Yule of the north from 
the Roman festival. The comparison was supported 
by the recognised licence sometimes granted persons 
of low fife, such as that in the official proclamation 
which permitted card players, prostitutes, and others 
to frequent the city of York during the period of 
twelve days' holiday. 

December ex. 

St. Thomas.— A method of divination was practised 
by girls with 4 St. Thomas Onion.' An onion was 
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peeled and wrapped in a clean handkerchief and placed 
under the head. After appropriate verses had been 
repeated, the inquirer slept lying on her back. 

8 t. Thomas’s Day is especially associated with the 
practice of ‘ thomosing ’ or 4 gooding ’—a custom 
which was not necessarily confined to this day, as it 
was usually kept up until Christmas, and in some 
localities began in some form, though not necessarily 
under this name, so early as Martinmas. Women 
called from house to house collecting gifts in kind, 
flour, com, or wheat, later often commuted for a 
money gift. When the gifts were in kind, the material 
thus collected was saved up until Christmas time, when 
it was made into a cake. This was marked with one 
or more crosses, and it was ceremonially cut on Christ¬ 
mas Eve, and everyone entering the house during 
the Christmas celebrations was required to partake. 
Sometimes the cako was marked with crosses with a 
knife at the time of outting. 

In Warwickshire the custom was known as 4 going 
a cioming,’ and in Herefordshire as 4 mumping.’ 

It was usual for a sprig of holly or mistletoe to be 
given in return to the donors. At Biddenham, in 
Bedfordshire, an annual payment of £6 from an estate 
formerly belonging to the family of Boteler was 
mode to the overseers of the poor for the purchase of 
a bull to be killed and the flesh distributed among the 
poor on this day. At Wokingham, in Berkshire, bull- 
baiting used to take place on St. Thomas's Day, the - 
flesh here also being distributed among the poor. 
This custom continued down to 1821. The bull was 
purchased out of the proceeds of a bequest of 1661. 
For many years after tne abolition of the bull-baiting, 
attempts were made by the people to revive it. The 
bulls continued to be purchased for the distribution of 
the meat, the offal being sold to buy boots for w omen 
and children, and the tongues—for by this time the 
money was sufficient to buy two bulls—being reserved 
for clerk and aldermen. 

Similar endowments existed in other parts of Great 
Britain, though some have been transferred to 
Christmas Eve or Christmas Day. At Famsfield the 
interest on £50 was divided among poor old men and 
women who could repeat the Lord’s Prayer, the Creed, 
and the Commandments before the vicar or his repre¬ 
sentative, and at Arundel and Nevern, in Pembroke¬ 
shire, there were doles of a similar character ; while at 
Tainton, in Oxfordshire, a quarter of barley was 
provided annually to bo made into small loaves called 
4 cobbs,’ which at one time were distributed in the 
church to the poor children of Burford. However 
pious or philanthropic the aims of the founders of 
these charitable gifts, in common with other Christmas 
doles, they are derived ultimately from the communal 
sacrificial meal. 

A custom is said once to have existed in York, 
which was instituted to commemorate the betrayal 
of the city by two friars when it was besieged by 
William the Conqueror. On St. Thomas’s Day a 
friar of St. Peter’s should ride through tho city with 
his face to the tail of his horse, holding in one hand a 
rope, in the other a shoulder of mutton, a oake hang¬ 
ing at his back and another on his breast, and his 
face painted like a Jew. He was to be preceded by 
the officers of the city proclaiming that on this day 
the city was betrayed, and followed by the youth o*f 
the city shouting 4 youl, youl.’ After the dissolution 
of the monasteries, the custom was kept up by artisans. 

In the Isle of Man the people used to go to the 
mountains on St. Thomas’s Day to catch ducks and 
sheep for Christmas, and in the evening light a fire on 
every 4 fingan ’ or cliff* At the time of cutting turves, 
a large on© was always laid aside for 4 Fingan’s Eve ’ 
(ass St. Finnan, Deo. 12), 
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Societies and Academies. 


London. 

Royal Society, Dec. 6.—A. E. Boycott, C. Diver, S. 
Hardy, and F. M. Turner: The inheritance of sinis¬ 
trality in Limncea peregra. This snail is normally 
dextral; a sinistral variety, in which the spiral twist 
of body and shell is completely reversed, is very rare. 
Sinistrality behaves as a Menaelian recessive, but the 
appearance of any change of twist imposed by crossing 
is delayed one generation. Albinism is also a simple 
Mendelian recessive but inherited directly. The de¬ 
layed inheritance of sinistrality may be due to the 
twist of animal and shell being determined before the 
spermatozoon has time to bo fully effective.—R. H. 
Burne : A system of ‘ fine * vessels associated with 
the lymphatics in the cod (Gadus morrhua). These 
vessels follow the chief arteries (except those tO 
viscera). They have minute connexions with efferent 
branchial vessels, and peripherally they break up in 
skin and mucous membrane of the mouth and pharynx^ 
there communicating with the capillary plexus of lym¬ 
phatics. It is suggested that the lymphatics evolved 
from a blood vascular system containing both arteries 
and veins ; the venous component bocamo definitive 
lymphatics, whereas the arterial component vanished. 
In Teleosts the arterial component persists as the 
‘ fine ’ vessels.—E, Hindle : Further observations on 
Chinese kala-azar,— Eric Ponder: Hsemolysis by 
brilliant green and serum.—A. V. Hill, Gr^ce Eggleton, 
and P. Eggleton : The coefficient of the diffusion of 
lactic acid through muscle.— C. H. Best, K. Furusawa, 
and J. H. Ridout : The respiratory quotient of the 
excess metabolism of exercise.- A. V. Hill and W. 
Hartree : The energy liberated by an isolated muscle 
during the performance of work. A new point of view 
is presented in connexion with the thermodynamics 
of musclo. Extra energy is givon out, when work is 
performed, only if work be done during continuance 
of stimulus. The muscle behaves like a gas suddenly 
brought in contact with a reservoir of heat and 
allowed to expand. If such contact be maintained 
during expansion, extra energy, equal to work, will 
lie taken from reservoir and work will be greater. In 
muscle some ‘ intensity 1 factor is increased by the 
stimulus ; if the stimulus be continued, ‘ intensity ’ 
is maintained at full value, more work can be done 
and extra energy set free.— A. V. Hill: The diffusion 
of oxygen and lactic acid through tissues. The 
diffusion of dissolved substances through tissues is 
considered for certain cases—a plane sheet, a semi- 
infinite solid, a cylinder—which are mathematically 
soluble.—D. Keilin ; Cytochrome and respiratory en¬ 
zymes. Cells of aerobic organisms contain four 
hoematin compounds, an unbound haamotin and the 
three hecniatins (a', b\ and c') of cytochrome, and a 
thermolabilo indophenol oxidase. The latter takes an 
important part in cellular respiration. Cytochrome 
(especially a ' and c ') is oxidised by it and is reduced 
by dehydrases. Cytochrome acts therefore as a carrier 
between two activating mechanisms of cells : dehy¬ 
drates and oxidases. Autoxi disable component b' of 
cytochrome ami free protohsematin can act as carriers 
between the dohydrase system and molecular Oxygen, 
and also as direct catalysts.—F. R. Miller and N, B. 
Laughton : Myograms yielded by Faradic stimulation 
of the cerebellar nuclei.—D. Burk : The free energy 
of glycogen-lactic acid breakdown in muscle.— F. C. 
Smith : The ultra-violet absorption speotra of certain 
aromatic amino-acids and of the serum proteins. 
Amino-acids. —In tyrosine, two new bands have been 
found, at wave-lengths 2240 A. and 1940 A. Serum 
Proteins. —Samples of exceptional purity were em- 
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ployed, True absorption occurred. Though proteins 
are precipitated by ultra-violet radiation, exposure 
for photography causes no measurable change. Con¬ 
trary to the work of Judd Lewis, horse and human 
serum-albumin spectra are found to be identical within 
experimental limits. The ratio of extinction coeffi¬ 
cients at head and foot of curve may' be taken as 
index of purity of protein.— A. S. Parkes : The func¬ 
tions of the corpus luteum. (Pis. 1-3). 

Geological Society, Nov. 7.—Sydney George Clift 
and Arthur Elijah Trueman : The sequenoe of non- 
marine lamellibranchs in the Coal Measures of 
Nottinghamshire and Derbyshire. The succession of 
the genera Carbonicola t Anthracomya , and Naiadites 
is discussed. In general features, the sequence is 
similar to that of the South Wales coalfield. The 
lowest horizons are rich in large specimens of Car¬ 
bonicola. Above them, but below the horizon of the 
Barnsley Seam, occur species of Anthracomya and 
Carbonicola characteristic of the zone of A nthracornya 
modiolaris. The zone of Carbonicola aimilia is not 
separately recognised in the area. The sequenoe of 
faunas, and particularly the range of Carbonicola and 
Naiadites within the * Similis- Pule hr a * zone, appear 
to be of value in determining horizons above the 
Barnsley Seam. 

Physical Society, Nov. 23. — G. Temple: The 
physical interpretation of wave mechanics. The 
principles are illustrated by discussions of the propaga¬ 
tion of free electric waves in uniform electromagnetic 
fields, of bound electric waves in the hydrogen atom, 
relativistic wave mechanics (prior to the work of Dirac 
and Darwin) and the Compton effect.—Allan Monk- 
house : The effect of superimposed magnetic fields on 
dielectric losses and electric breakdown strength. Both 
are seriously affected by superimposed magnetic fields. 
A theoretical explanation is suggested by a paper road 
by Prof. A. Smouroff before the International Mathe¬ 
matical Conference at Bologna in September last.— 
Albert Campbell: A new A.C. potentiometer of Larsen 
type.—E. F. Herroun and E. Wilson : Ferromagnetio 
ferric oxide. The authors confirm the observation by 
Messrs. Sosman and Poanjak that lepidocroeite, but 
not gdthite, yields on dehydration a strongly ferro¬ 
magnetic ferric oxide. As all the specimens of lepido- 
erocrite examined contained 3 or 4 per cent of man¬ 
ganese oxi$Je, this substance may be an essential 
constituent of this crystalline form of the hydrate. 
The temperature at which the ferromagnetic oxide is 
permanently transformed into the common para¬ 
magnetic kmd is largely dependent upon its mode of 
preparation. Although copper ferrite has a higher 
maximum permeability than ordinary precipitated 
magnetic oxide of iron, it falls far below that of the 
purer forms of native magnetite. The different sus¬ 
ceptibilities of ferric oxide resulting from the oxidation 
of natural magnetites are attributed to impurities, 
particularly magnesia, which forms a magnetic ferrite. 

Linnean Society, Nov. 29.—T. A. Sprague and E. 
Nelmes : The herbal of Leonhard Fuchs. Identifi¬ 
cations of the 51 lplants figured, with a general account 
of the herbal. The classification is mainly (1) phar¬ 
maceutical and economic, but sometimes (2) philo¬ 
logical : thus (1) Campanula Rapunculua L. is classed 
with the swede and the beet, because it has an edible 
root, and is widely separated in consequence from C, 
Trachelium L., which was used as a remedy for ulcers ; 
and (2) Momordica BaXsamina L. and Impatient Balsa- 
rmna L. are placed in the same chapter (genus) 
because the former was called Baleamtna and the 
latter Baleamimm. 
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Paris. 

Academy of Sciences, Oct. 29.—Ch. Fabry : The 
rdle of the atmospheres in the occultations of stars 
having an apparent sensible diameter. Excepting the 
passage of one of the satellites of Jupiter behind the 
planet, phenomena of this class are rare. An occulta- 
tion of the satellites of Jupiter by Mars would be much 
easier to observe, but such an occultation is unfortun¬ 
ately very rare.—R. Bourgeois : The work carried out 
by the geographical service in 1926 and 1927. An 
outline of the work included in the last published 
report.—Pierre Weiss and G. F 6 ex : The atomic 
moments. Theories relating to atomic momenta 
attempt to connect the moments deduced from mag¬ 
netic measurements with the principles of atomic 
mechanics and the electronic models of the atom, 
either for comparing the momenta obtained in other 
ways, especially from spectrum analysis, or to study 
the effects of atomic linking, polar or complex, on the 
atomic moment. Adopting the value 1126-5 as the 
number for the experimental electron, the atomic 
moments of various ions and elements are recalcu¬ 
lated.— Charles Nicolle and Charles Anderson : A new 
recurrent spirocheete, pathogenic for the guinea-pig, 
Sp, sogdianum, transmitted by Omithodoruspapillipea. 
This organism has its origin in Russian Turkestan. 
White rats, white mice, and the apo [Macacue) can be 
infected, but not so seriously as the guinea-pig. As 
regards its specificity, a first attack oonfers immunity, 
but Sp, hi«panicum % Sp. duttoni , Sp. crocidurce , Sp. 
nortnandi do not confer immunity against Sp, sog * 
dianum.- Piazzolla-Beloch : Surfaces of the third 
order possessing curves with connoctod branches.— 
Bertrand Gambler : Sub-groups of the group of homo- 
graphics. Application to the study of skew curves.— 
Walter Saxcr : The structure of normal families of 
meromorph functions.—R. Mazet: The commence¬ 
ment of the flow through a thin-walled weir.—L. 
Escande : Flow on overflow weirs.—Jean Ullmo : 
Polarisation in the theory of light quanta.—Adolpho 
T. Williams : The ultimate lines of mercury and 
aluminium.—M. Prettre and P. Laffltte ; The ignition 
temperature of hydrogen and air. The figures given 
are about 100 ° C. lower than those of other workers, 
with the exception of Dixon.—A. Travers and Mala- 
prade : A new fluoboric acid. Boric and hydrofluoric 
acids react instantaneously, giving a fluoboric acid 
which differs from HBF 4 , as its salts are easily decom¬ 
posed by alkalies. HBF 4 is formed slowly, a state of 
equilibrium between the two fluoboric acids being 
finally reached.—Raymond Delaby and Pierre Dubois : 
The formation of allyl alcohol. The preparation of the 
formula of glyoerol.—L. Maume and J. Dulac : Corre¬ 
lation between positive antagonism and absorption by 
the plant. Studies on the amounts of lime absorbed 
by wheat in the presence of sodium salts,—Charles 
Pdrez : The evolutive cycle of Rhizocephalus of the 
genus ChlorogetAter. —J. Legendre : The psychology of 
Videx pipiens. The final act of reproduction in females 
of C. pipiens is not due to a physiological automatism. 
The emission of the eggs is delayed if the necessary 
water is not present. 

Nov, 5.—Ch. Fabry: Remarks on the diffu¬ 
sion of light and of Hertzian waves by free electrons. 
—H. Douvilld: The Pio de Rdbenaoq and its 
eruptive reeks.—J. Costantln: A fungus station 
recently started in the forest of Fontainebleau. 
An account of experiments on the culture of Pleurotus 
Eryngii in the forest of Fontainebleau. The possi¬ 
bility of the culture of this edible fungus on the large 
scale has been proved. —H. Vincent: The toxic index 
of the strains of BaeiUu* colt. New remarks on the 
basis of anticplibaoillus serotherapy. The toxic power 
of coli bacilli is independent of the strain and of the 
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biological peculiarities (secretion of indol, fermentation 
of lactose, action on neutral red). Both true coli and 
para coli bacilli have the common property of fabricat¬ 
ing a neurotropic toxin.—Charles Nicolle, Charles 
Anderson, and Jacques Colas-Belcour ; Experimental 
study of the spirochaete of the gondi (Ctenodactylus 
gondi ).—Charles Nicolle, Charles Anderson, and 
Jacques Colas-Belcour : First attempts at the adapta¬ 
tion of a epiroohaete of fowls to various species of 
Omithodoms, —A. Th. Masloff : A class of W con¬ 
gruences.— G. C. Moisil: Functional varieties.— 
Mandelbrojt : Some new theorems on the singularities 
of Dirichlet’s series.—K. Abramowicz : Transforma¬ 
tions of automorph functions.— Georges Valiron : The 
values of a meromorph function in the neighbourhood 
of a singularity.—R. Swyngedauw : The relations 
which connect the various kinds of slip to be dis¬ 
tinguished in belt transmission. - Paul Ditisheim : 
Correction for the effect of the magnetic field on the 
rate of watches.—Carl Stdrmer : An echo of short 
electromagnetic waves arriving several seconds after 
the emitted signal : its explanation according to the 
theory of the aurora borealis. In the autumn of 
1927, J. Hals noted an echo of the radio - signals 
emitted from Eindhoven, arriving about three seconds 
after the original signal. In an attempt to repeat 
this observation, after a long series of negative results, 
a series of echoes was observed on Oct. 11 last. The 
delay in the echo varied from three to fifteen seconds, 
averaging eight seconds. These echoes have their 
origin in space beyond the moon’s orbit. A theory 
is developed to account for the phenomenon based 
on the supposition of the existence of swarms of 
electrons under the influence of the earth’s magnetic 
field : this gives a delay in hearing the echo of the 
order of those observed (see Nature, Nov. 3, p, 688). 
—H. Deslandres : Remarks on the preceding com¬ 
munication. — Mario Bossolasco : The elliptic!ty of 
the terrestrial equator.— H. Roussilhe : The correct 
restitution of a figure in three dimensions. Appli¬ 
cation to aerial photographs. — Th. De Donder: 
Relativist generalisation of the new theory of Ein¬ 
stein.-— A. Fdry : The variation of the specific resist¬ 
ance of thin layers of platinum as a function of the 
thickness and of the temperature. The specific re¬ 
sistance of thin films of platinum deposited by cathode 
dispersion is a function of the thickness, and the experi¬ 
mental results can be expressed by two equations : 
2 log (p/p 0 ) = 11-48 -0*0136 a and 2 log (p/p 0 ) *=3*246, 
where p is the specific resistance given by experiment, 
p« the specific resistance of ordinary platinum, and a 
the thickness in mm x 10~*. For a thickness greater 
than 287 mm. x 10‘*, the specific resistance becomes 
independent of the thickness, but still has a resistance 
40 times that of ordinary platinum. If the film is 
heated to 340° C. # its resistance falls to that of 
ordinary platinum.— G. FoSx : The crystallisation of 
mesomorphic substances in the magnetic field. The 
preparation of a solid with oriented molecules. 
L. Ddcomto : Electrified spherical pellioles and the 
rivileged orbits of Bohr-Sommarfeld.—P. Daure : 
tudy of the secondary radiations observed in the 
molecular diffusion of light by fluids (Roman effect). 
— M. Ponte and Y. Rocard ; The Raman effect in the 
domain of the X-rays.-—Paul Gaubert : The structure 
of the crystals of heulandite.—Henri Mdmery : * The 
summer of 1928 and the solar variations. Two facts 
are emphasised, that the year 1928 1 b the maximum 
of the solar period commencing in 1923, and that on 
important recrudescence of sunspots and f acuta 
occurred between June and Ootober 1928. With 
rare exceptions, such as the summers of 1900 and 
1911, corresponding to 4 small number of sunspots, 
the cause of nearly Abnormal temperature varia¬ 
tions on the earth can be traced to variations in 
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solar phenomena.—Lion Aufrtre : The orientation 
of sand dunes and the direction of the wind.— C. 
Deuzlre ; A storm observed at the Pic du Midi and 
the formation of hail.— J. Chase : The localisation 
and disappearance of alkaloids in the epidermis of 
the tobacco leaf. The theory which regards alkaloids 
in plants as excretory substances is now generally 
admitted. New experiments are described of morpho¬ 
logical and microohemical order which support this 
view.—Marc Simonet : The number of chromosomes 
in the common iris (Iris germanica ).—Marc Andrl : 
Researches on the post-larval development of Leptue 
autumnalis .—Serge Yourilvitch : A new method of 
recording ocular movements. The ocular cinegraph. 
—Georges Bourguignon and Henri Laugier ; The 
variations in chronaxy in fatigue by sustained 
voluntary contraction in man.—R. Leriche and 
R. Fontaine : Experimental indication of peripheral 
vaso-motive regulation independent of the general 
circulatory regulation.*—Philippe Fabre : The pro¬ 
duction of a rectangular wave for researches in 
chronaxy.—Mme. M. L. Leroux-Legueux: Some 
points concerning reproduction in amphipod Crus¬ 
tacea : the temporary ovisacs, their formation and 
their function.—Mile. D. Van Stolk, E. Dureuil, and 
Heudebert: The conditions of formation and destruc¬ 
tion of vitamin-D during the irradiation of ergosterol. 
A continuation of the work of Heilbron, Kamm, and 
Morton on the action of ultra-violet light on ergo¬ 
sterol. The destruction of the vitamin in the course 
of the reaction is regarded by the authors as due to 
oxidation, and this can be prevented, or at least 
retarded, by working in an atmosphere of nitrogen. 

Leningrad. 

Academy of Sciences (Comptea rendus , No. 22).— 
D. A. Grave: Evaluation of the true influence of the 
electric hyper-atmosphere on terrestrial magnetism.— 
B. P. Titov and A. A. Levin : A method of determina¬ 
tion of the variations in the volume of the arm due to 
the pulsations of heart. An apparatus for observing 
and recording the variations is described.—L. S. Berg ; 
New data on the problem of the origin of the fauna of 
Lake Baikal. The endemic fauna of Baikal consists 
of two elements ; ( 1 ) forms which develoi>ed in the 
lake itself during its long geological history; (2) 
relics of a fresh-water (and brackish - water) fauna 
which inhabited northern Asia (and North America) 
and parts of central Africa during the late Tertiary. 
A large number of forms which have been for a 
long time considered peculiar to Lake Baikal are 
now known from other places.—A. I. Argiropulo ; 
The systematic position of the Turkestan rat ( Rattua 
turkestanicue Satunin). The Turkestan rat is distinct 
from Rattua rattua (L.), but con specific with the 
Indian R. vicerex (Bonh.), though representing another 
race. A diagnosis of R. turkestanicue turkeatanicua Sat. 
and the characters separating it from R. turkeatanicua 
vicerex (Bonh.) are given.—K. K. Flerov : The 
seasonal variations in the hairs of Capreolue. Detailed 
descriptions of colour changes in the hairs during 
different seasons are given. The winter coloration 
is caused by the gradual loss of the lustre and by the 
brown and fawn shades of- colour being replaced by 
grey, owing to the rubbing off of some hairs.—J. P. 
Kravetz : Magnetic anomedies. The paper by D, A. 
Grave ( Comptea rendua f No. 16-17 ; 1928) on the 

subject is discussed, and the arguments of that author 
stated to be founded on a misunderstanding. 

Vienna . 

Academy of Sciences, July 12.—R. Weiss and J. L. 
Katz : Triphenylmethanes with linked benzol nuclei. 
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Preparation of an imino-phenylene-acredine-deriva- 
tive, and the dependence of the colour of the compound 
upon the nature of the atomic groups forming the rings. 
—0. Brunner : The amyrines. Dehydrogenating ex* 
pertinents with amyrin.—J, Pollack and B Gebauer- 
Ftilnegg : Coupling reactions.—E. Gebauer-Ffilnegg 
and J. S. Reetl: The directing influence of oarbethyl- 
oxyl groups in phenols.—E. Gebauer-Ffilnegg and £. 
Neumann : Note on sulphur-containing derivatives of 
p-diohlor-benzol.—E, Gebauer-Ptilnegg, W. H, Stevens, 
and E. Krug : Sulphuric acid esters of the carbo¬ 
hydrates.—E. Riess, F. Berndt, and G. Hltschmann ; 
Phenol and cresol sulpho-chlorides.—E. Riess and F. 
Pilpel: Determination of the constitution of Greco! 
disulpho -chloride.—E. Spilth and F. Brcusch : The 
electrolytic reduction of cyclic acid incudes to hydrated 
oyclic bases.—E. Spilth and E. Kruta : The synthesis 
of berberine-like bases from compounds of the type of 
tetra-hydro-papaverine.—F. Sigmund and F. Haas : 
The reduotion of the secondary hydroxyl group in 
rioinoleic acid.—A. Kieslinger : Geology and petro¬ 
graphy of the Kor Alps. (9) The structure of the Kor 
Alps and their relations to neighbouring regions.—F. 
Bothe : The influence of the substratum and some 
other factors on the luminescence Mid growth of 
Mycelium x and Agaricua melleue. Alkali chlorides 
and sulphates promote luminescence, alkali nitrate in 
2 per cent solution still more, but ammonium salts 
weaken. Zinc increases both growth and lumin¬ 
escence. An addition of dead fungus material of the 
same or other species, also in varying order fructose, 
glycerine, cane-sugar, promotes the effects. The 
optimum temperature is about 16°.—E. Ch walla: The 
stability of oentrically and excentrically compressed 
rods of construction steel. The invalidity of the Euler 
formula has led to further inquiries about slender rods. 
—K. Hflfier : Visible alterations in living protoplasm 
evoked by salts. Onion scales were placed in various 
innocuous neutral salts in isotonic or plasmolysing 
solution. With favourable cel! material the resulting 
appearance depends on the special salt. The appear¬ 
ances due to alkali salts are different from those due 
to cane sugar or to the alkaline earths.—W, Leopold ; 
The genus Cardamine with special reference to the 
question of hybrids in the section Denfcaria.—F. Weiss- 
Tessbach : Communications of the Radium Institute. 
(224) Micro-calorimetric measurement of the absorp¬ 
tion of 7 -rays from radium-C. An ether calorimeter 
was used.—G. Klrsch and H. Pettersson : Communi¬ 
cations of the Radium Institute. (225) The question 
of the yield in atomic disintegration experiments.— 
F. Urbach : Communications of the Radium Institute. 
(226 a) The theory of the form of the bands in absorp¬ 
tion of light and emission from solid bodies. By one 
argument the oscillating atom would give a spectral 
line with minimum intensity at the mean frequency ; 
by another argument a superposition of many such 
abnormal frequency curves would give a normal fre¬ 
quency distribution.—A. Basch : The error-tensors 
and the law of transfer of error in the elementary 
operations of vector algebra.—F. Emich : The obser¬ 
vation of streaks in chemical work. By observing the 
streaks with a microscope when a drop of one liquid 
enters another it is possible to tell which Liquid is 
optically denser.—F. H6U1: Organic acids and bases 
in non-aqueouA solutions. (4) Phenols and amines. 
Electric conductivity measurements made it possible 
to trace the combining proportions of ammonia and 
the amines with the phenols.-^Q. Ampferer and W. 
Hammer: Results of the geological exploring ex¬ 
pedition in West Servia. (3) Tectonics and morpho¬ 
logy of the Zlatibor massiv. — R. Wagner: Sym¬ 
metry relations of the panicles of PmSownfa Reh- 
deriana. 
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Official Publications Received. 

British. 

Air Ministry: Aeronautical Res«arch Committee. Reports and Memo¬ 
randa. Wo. 1108 (Ae. 827) : On the Convection of Heat from the Surface 
of an Aerofoil In a Wind Current. By L. W. Bryant, E. Ower, A. 8. 
Halttdayand V. U. tttlkner. <T, 2014.) Pp, 24 + 80 plates, la. 8 d net. 
No. 1186 (Ae, 880): The Force acting on a Body placed In a Curved and 
Converging Stream of Mould. By Prof. G. 1. Taylor, (T. 2004.) Pp. 
10+1 plate. 9<i net (London; H.M. Stationery Oltloe.) 

Transactions and Proceeding* of the Botanical Society of Edinburgh. 
VoL SO, Part 1, Session 1927-28, Pp. vlli + tit + 8. (Edinburgh.) 7a 60. 

The University of Leeds: Department of Leather Industries. Report 
of the Advisory Committee on the Work of the Department during the 
Senalons 1926-27 and 1927-28. Pp. 10. (Leeds.) 

University of Cambridge. Department of Agriculture : Farm Economics 
Branch. Report No. U : An Economic and Financial Analyst* of 
Five Eastern Counties Farms In 1927-28. By R. McG. Oarslaw and 
W, H. Kirkpatrick. Pp. 18+0 tables. (Cambridge: W. Hefferand Bona, 
Ltd.) 1#. net. 

An Investigation of the Milk Yield of Dairy Cows: being a Statistical 
Analyst* of the Data of the Scottish Milk Records Association for the 
Years 1908, 1900, 1011, 1012, 1020 and 1023. By Dr. .1. F. Tocher. (From 
RiumserGca, Vol. SOB, Part 2, September 1028.) Pp. 106-244. (London: 
Biometric Laboratory, University Collage.) 

Livingstone College. Annual Report and Statement of Accounts for 
the Year 1027-28. Pp. 34. (l,ondou : Leyton, K.10.) 

The Quarterly Journal of the Geological Society. Vol, 84, Part 3, No. 
885, October Slat. Pp, 881-684 + 15 plate*. (London: Ixwigmans, Green 
and Co., Ltd.) 7s. Art. 

University of Bristol: Department of Agriculture and Horticulture. 
Bulletin No. 8 : The Effect of different Balanced Rations on the Yield and 
Composition of Milk from Dairy Cows. By A. W. Ling, C. A. MaoEnehern 
and 0. Comely. Pp. 19. (Bristol.) 

Treatment of Tuberculosis: Costs at Residential Institutions. (Memo. 
122B/T), Pp. 21. (London : Ministry of Health.) 

Memoir* iff the Geological Survey of India. Vol. 60, Part 2 : Di'scrip* 
lions of Moliusea from the Post-Eocene Tertiary Formation of North- 
Western India. Gastropoda (In part) and Lamel II branchiate. By the lute 
E. Vredenburg. - Pp. xHl ■+ 351-606 + xxl+plates 14-38. 6.10 rupees; 10s. iML 
Vol. 61, Part 2: The Geology of Poonon State (Kashmir) and adjacent 
portions of the Punjab. By D. N. Wadla. Pp. 186-370 + xxxlv + plates 
2-11. 7.6 rupees : 11s. 9d. (Calcutta: Government of India Central 

Publication Branch.) 

The Rhodes Scholarships': Statement for the Academic Year 1027 - 1028 . 
Pp 12. (London: The Rhodes Trust.) 

The Research Association of British Paint, Colour and Varnish Manu¬ 
facturer*. Second Annual Report, submitted to the Statutory General 
Meeting held at Teddington, 17th October 1928. Pp. 24 + 2 plates. 
(London.) 

Foreign. 


Smithsonian Miscellaneous Collections. Vol. 73, No. 6: Opinions rendered 
by the International Commission on Zoological Nomenclature. Opinions 
98 to 104, (Publication 3078.) Pp, 28. Vol. 81, No. 6: The Relations 
between the Smithsonian Institution and the Wright Brothers. By Charles 
G, Abbot. (Publication 2977.) Pp. 27. (Washington, D.C.: Smithsonian 
Institution.) 

Smithsonian Institution: Bureau of American Ethnology. Bulletin 87: 
Notes on the Buffalo-Head Dance of the Thunder Gena of the Fox Indians, 
By Tniman Mich el son Pp, v+04. (Washington, D.C.: Government 
Printing Office.) 65 cents. 

Papers of the Mount Wilson Observatory. Vol. 3: Revision of Rowland r 
P reliminary Table of Solar Spectrum Wave-Lengths, with an Extension to 
the Present Limit of the Infra-Red. (Publication No. SP6.) Pp. xxl + 238. 
(Washington, D.C.: Carnegie Institution.) 2.75 dollars. 

Oathodo-Lmniueacenoe and the Luminescence of Incandescent Solids. 
By E. U Nichols, R L. Howes and D. T. Wilber. (Publication No. 884.) 
Pp. vtl + MO, (Washington, D.C. : Carnegie Institution.) 4.08 dollars. 

Archaeological Investigations in Kamchatka. By Waldaraar JucbeUon. 
(Publication No. B88) Pp. vilt+88 + 19 plates, (Washington, D.C. : 
Carnegie Institution.) 2.76 dohars. 

San Luis Catalogue of 16882 Stars tor the Epoch 1010. Prepared at the 
Dudley Observatory, Albany, New York, under the direction of Lewis 
Boas (1006-12) and Benjamin Boas (1912* X assisted try Richard H. 
Tucker. Arthur J. Roy and William B. Vartmm. (Publication No. 886.) 
Pp* lvti+807. (Washington, D.C.: Carnegie Institution.) 8.25 dollars. 

The Mosquitoes of America. By Dr. Harrison G. Dyer. (Publication 
NojJW7.^ ^j^v+616 02# platee), (Washington, D,C.: Carnegie Institu- 

Agrlcultural Experiment Station: Michigan State College of Agri¬ 
culture and Applied Science. Special Bulletin No. 179 : Forest Insurance 
and its AppUoaUon In Michigan. By Paul A. Herbert, Pp. 84. Special 
Bulletin No, 182: Strawberry Growing in Michigan. By R. K. Lores. 
Pp. 29. Technical Bulletin No, 98: Observations on the Pathology of 
Bacterium Abortus Infections. By R T. Hallman, L. & Shell and A L. 
Deles, Pp. 19+ IT plates. Technical Bulletin No. 96: Stadias iu Flax 
Bettings By Antoineite Trevithick, B. B. Robinson and R M. Snyder. 

^fhe UnSwratty o^Shica^: Publtcatlona of the Yerkee Observatory. 
VoL 4, JPkrt'7: Astrometric and Photometric Statistics of certain of 
Ham's Fields Photographed with the 24-inch Reflector, By Harriet 
McWilliams Hums. Pp, y+82+2 plates. (Chicago : University of 
Ohtoago Pma ; London; Cambridge University Press.) 

U.ST Department of Agriculture. Farmers* Bulletin No. 1569 : Earth- 
m#me at Phete and otherwW By W. R. Walton, Pp. H + 14. 
(Washington, D.C. / Government Printing Office.) . 

P*9«etoiga <rf the United Statos Natfonal Museum. Vol. 74, No. 8 : 
Wr* new Parasitic Files reared from Beetles in China. By J, M. Aldrich, 
(No. 2758.) Pp.fr (Washington, D.CL; Government Printing Office,) 
Pmoesdlngs of the Imperial Academy. Vol 4, No. 8, October, Pp, 
xrix.ra+05,612. (TdkySI) 
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Journal of the Faculty of Science, Imperial University of Tokyo. 
Section 2; Geology. Mineralogy, Geography, Seismology. Vol. 2, Part 6: 
The Intersecting Twin Earthquake of Tango Hinterland In 1927. By 
Dr. BuidlrA Koto. Pp. v+ 265-829+ plates 58-65. 2.40 yen. VoL % 

Part 7: Pliocene Shells from Hyuga, by Matajiro Yokoymnaj Neogene 
Sheila from the Oil-Field of HigashlyamA, Echlgo. by MataJiro YokayMia. 
Pp. 881-862 + plates 66 - 69 , 1.00 yen. (Tokyo : uaruzeu Co., Ltd.) 


Catalogues. 

Catalogue de llvres anclens et modernes, rare* ou cuiieux, telaUfa A 
I’Orient. (No. 8.) Pp 64. (Paris: LIbr, Adrinn-MaiHonneuve.) 

Rheostats and Resistances. Pp. 26. (London: Isenthal and Co., 
Ltd.) 

Rare and Interesting Books: 17th, 18th and 10th Centuries. (No, 22.) 
Pp. 82. (Newcnstle-on*Tyne; William H. ltoblnson.) 

India: Its Arts and Architecture, Natural History, Religions, Sports, 
etc. (Catalogue 612.) Pp. 71. (London : Francis Edwards, Ltd.) 

Choice Books, mostly la Contemporary or Fine Modern Bindings. 
(Catalogue 618.) Pp. 67+10 plates, (London: Francis Edwards, Ltd.) 


Diary of Societies. 

FRIDA V, December 14. 

Association of Economic Uiquxjisth (in Botany Department, Imperial 
College of Science), at 2.80.-—Prof. P. Groom: The Antiseptic Preserva¬ 
tion of Wood. 

Rqyai. Society of Arth (Dominions and Colonies Section), at 4.80.—Lord 
Olivier; The Improvement of Negro Agriculture. 

Royal Astronomical Society, at 6.—G. Sham and O. Struve: On the 
Rotation of the Stars. Prof. E. A. Milne: Ionisation In Stellar Atmo¬ 
spheres : Part II. Absolute Magnitude Effects.—H. Zanatra: The Excita¬ 
tion of Line ami Band Spectra in Comets by Sunlight.—M, Minnaart: 
The Distribution of Energy near the Limb of the Sun.—C. Kaaton ; A 
Photographic Chart of the Northern Milky Way.—J. Bvershed : High 
Dispersion Prism Spectra. 

Biochemical Boot sty (In Laboratories of J. Lyons and Co., Ltd., Hammer¬ 
smith Road), at 5. —Prof. J. C. Drummond and L. C. Baker; Further 
Chemical Studies of the Vitamin A Fraction of Liver Oils,—B, Russell- 
Wells and Dr. P. Haas : The Hydrolysis of Carragheen Mucilage.—O. R. 
Haringbon : The Resolution or d, 1-thyroxlne. — M. W. Goldblatt: The 
Action of Insulin in Young Rabbits,—K. Clenshaw and I. Stuedley 
Maclean : The Nature of the Unsaponiflable Matter from the Lipoids of 
Spinach and Cabbage Leaves. —L. H. Lampitt and P. Bilham : The Effect 
or Some Constituents of Milk on its Hydrogen Ion Concentration.— 
D. H. F. C lay son: The Diaetatic Digestion of Raw Wheat Starch.— 
L. H. Lampitt and J. I). Bushill: Some Observations on the Determina¬ 
tion of Surfaoo Tension by the Ring Method, with Special Reference P> 
Egg Albumin.—E. B, Hughes : Some Observations on the Production of 
LfcKegang Rings. 

Imperial Oolleoe Chemical Society, at 6,—H, T>. Riley and others: 

Informal Discussion on The Problem of Molecular Structure. 

Royal Society of Medicine (Ophthalmology Section) (Clinical Meeting) 
(at Royal Westminster Ophthalmic Hospital), at 6. 

Physical Society (at Imperial College of Science), at 5. —Dr. Brer 
Griffiths : A Survey of Heat Conduction Problems (Lecture). 

Royal Society of Medicine (Clinical Section), at 6.80. 

Malacolouical Society or London (in Zoological Department, Uni¬ 
versity College), at 0.—G. C. Robson : Remarks on the Evolution and 
Classification of Octopoda.—L. H. Cox: Notes on the post-Miocene 
Ostreldw and Pectin Id* of the Red Sea Region with Remarks on the 
Ecological Significance of their Distribution. 

Institution of Mechanical Engineers, at 6.—E. G. Herbert: Cutting 
Toole Research Committee : Report on Machinabtlity. 

Institution of Electrical Engineers (London Students' Section), at 
6.15.—T, H. Lockett: The Applications of Electricity in the Printing 
Industry. 

Society of Dyers and Coiouristb (Manchester Section), at 7.—Prof. F, M. 
Rowe and Dr. C. P. Bean: The Effect of After-treatment* on the 
Degree of Aggregation and Fastness Properties of Insoluble Aw Colours 
on the Fibre. 

Junior Institution of Engineers, at 7.—E. J. H. South: Locomotive 
Boiler Washing Plant. 

West of Scotland Iron and Steel Institute (at Royal Technical College, 
Glasgow), at T.—fTof. W. A. Scott: Commercial Paper. 

Institution or Electrical Engineers (North-Western Centre) (at College 
of Technology. Manchester), at 7—LI. B. Atkinson: How Electricity 
does Things (Faraday Lecture). 

Society or Dyers and Colourists (Manchester Section) (at 86 George 
Street, Manchester), at 7.—Prof. F, M. Rowe and Dr. C. P. Bean: The 
Effect of After Treatments on the Degree of Aggregation and Fastness 
Properties of Insoluble Aso Colours on the Fibre. 

Institute of. British Fouwdrymen (L»oashtre Branch, Burnley Section) 
(at Municipal Collage. Burnley), at 7.15.—& Stanworth: Comparison of 
English andFrench Moulding. 

Manchester Association or Enoinrerb (at Engineers' Club, Manchester), 
at 7.15.—N. B. Box: The Dismantling, Transportation, and Erection of 
Heavy Machinery. 

Ksickley Association or Snortum (at Temperance Institute, Keighley), 
at T.SO.—J. H. Lee: Conveying. 

Institute of Metals (Sheffield Local Section) (In Non-Ferrous Section, 

8h *®* M University), at 7.M.-L, 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hy^ Man cksster), at 7.80.—R. A. Bellwood: Present Day Methods of 

Boyal Society or Medicine (Kleotro-ThermpSuttos Section), at 8.80.—Dr. 

G, A. RobfaKm: The Treatment of Pelvic Inflammation by Diathermy. 
Society of Chemical Industry (Chemical Engineering Group).—N. 

Bwind In; The Air and Gas Uffc as a Chemical Appliance. 
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SATURDAY, December 1ft, 

IwermrTR or Miking and Meouanioal Engineers (Newca*tle-upon*Tyne), 
at 2, HO. 

North or England Institute or Mining and Mechanical Enoin*»bb 
(Newcastle-upon-Tyne), at 2.SO.—J. F, C. Friend: Hoof Control on 
Ijongwall Focbh. —.Topers open for liiwuttfiion Extracts and Recommend¬ 
ations froro the Report of the Water Dangera Committee, T, G. Davlea ; 
Noted on the Conversion of Main Tumping from Staam to Electricity, 
with Special Reference to the Plant Installed at Menard. The Stella 
Coal Company's Clara Vale Tit, L. H. Forster.—Exhibition and Dedorip* 
tlon by M. Jordan of A Patent Drag for Pit Tuba. 

Royal 1 nstjtution or Great BnrTAiii/ttt 3. —W. Bayes ; The Gulf between 
Painter and Public (II.). 

BarnaH Psychological Society (Annual Genera) Meeting) (at Royal 
Anthropological Institute), at 8.—Miss P. Holman: Habit and 
Repetition. . 

Physiouxhoal Society (In Department of Physiology, London (R.F.H.) 
School of Medicine for Women), at 3.80.—w. Leyshon : Cathode Ray 
Oscillograph Records of Disoharge Current In Neon Tube Circuit.— 
M. Lowenfeld and 8. T. Wlddows : Factors Influencing the Secretion of 
Fat in Human Milk.—H. Dryerre : The Action of Atropine on the 
Klaamohrunch Heart; Evidence Suggesting the Presence of Oordio- 
liccelemtion Fibres in the Vagus (Preliminary Communication),—H. A. 
Dunlop: The Nature of the Depressor Action of Adrenaline.—Prof. 
Swale Vincent ami J, II. Thompson : A Reapiratory Autncoid from the 
Adrenal Cortex Discharged Into the Circulation vie the Lymphatics.— 
B. K. dalasi nsky and M. I. Lewantowsky : Changed In Strlj^i Muscle 
after Sympathectomy.—G. T. Pupa and F. Popa: The Sympathetic 
Innervation of the Skeletal Muscle in the Wing of the Pigeon : Its 
Function and Morphology. — Demonstrations : — G. Briscoe : Experi¬ 
mental Co-ordination of Muscular Moveraentfl. (a) Grading in Skeletal 
Muscle; (ft) Reciprocal Contraction in Antagonistic Muscles; (r) 
Threshold Reaction to Stretch. - G. Briscoe and W. Loyshon: Fork 
Controlled Neon launp Circuit for Excitation of Nerve («) with 
Induction Coll, (ft) by Direct Method.— G. Briscoe : (a) Friction Goar 
Apparatus for Driving at any Speed ; (ft) A Class Exercise In Reciprocal 
Contraction.-E. E, Hewer and M. F. L. Keene: The Parathyroid and 
the Pineal nt Various Stages of Development In the Human Fa;tus. 

Institute or British Founbrymeh (Lancashire Branch, Junior Section) 
(at College of Technology. Manchester), at 7. —G. Mohn: The Application 
of the Microscope to the Study of Metals and Alloys. 

Huu. Association of E noise it kh (at Municipal Technical College. Hull), 
at 7.1ft.—J. W. Beaumont: Tire ‘Sentinel’ Engine and its Application 

► Railway Work. 

MON DA Y, December 17. 

Institution or Mechanical Engineers (Graduates’ Section, London), at 
(V80. —J. R. Duggan : Suction Gas as an Automobile Engine Fuel. 

Institution of Automobile Engineers (Graduates’ Section) fat the 
College, Loughborough), at 7 —C. K. Spied : ‘ Servo-Equipment. 

North-East Coast Institution of Engineers and Shipbuilders (Informal 
Meeting) (Newcastle-upon-Tyne), at 7.1A —J. Neill and otheis: Could 
the Method of Conducting Measured Mile Trials be Improved 7 

Institution of Automobile Engineers (at Royal Technical College, 
Glasgow), at 7.»0.—Dr, H. J. Gough : Recent Developments In the 
Study of the Fatigue of Materials. 

Railway Club (AT Fetter Lane), at 7.80.—J. Pelham-Maltland: Recent 
Developments in Main Line Electrification in France. 

Royal Institute of British Architects, at 8.—B. Ionldes: Modern 
Glass. 

Royal Geographical Society (at JSollan Hall), at 8. 80.—Papers to 
mark the Bicentenary of Captain Cook, including an Appreciation of hts 
Life written by Sir Henry Newbolt. 

Society of Chemical Industry (Yorkshire Section) fat Leeds).—Dr. 
E. G. Ritchie: The Storage of Steam in Industrial Plants. 


Newoomrn Society fob tab Study of tre History of KNoiNXERwa and 
Technology (at 17 Fleet Street), at 5.80.— H. C. Cufw«n; Prehistoric 
Agriculture In Britain.—H. 0. Clark: Notes on French Windmills, 
Geological Society or. London, at ABO.—Or. 0. A, Hatley: A Visit to 
the Crater of Papaudajan (Java).—Dr. W. J, Pugh: The Geology of the 
District between Llan-y-Mawddwy and Llanuwcnllyu (Merioneth). 

Institution or Civil Engineers (Students’ Meeting), at 6.8a—I. W. G. 
Freeman: The Harbour Improvement Scheme at St. Peter Port, 
Guernsey, 

Liverpool Engineering Society (at 9 The Temple, Liverpool), at 0.80.— 
J. D. 0. Tkylor: Some Asprcte of Railway Construction In Benguela. 

Institution of Automobile Engineers (at Engineers’ Chib, Man¬ 
chester), at 7.—J. O. H. Norris; The Design of a Town Carriage.—F. H. 
Paul: Suggestions relating to the Design of Automobiles. 

Institution of Electrical Engineers (Tma-Sfde Sub-Centre) (at Cleve¬ 
land Technical Institute, Middlesbrough), at 7. 

Alchemists 1 Society (la Chemical Lecture Theatre, Glasgow University), 
at 7.80.—Dr. H. Hep worth : The Chemist in Industry. 

Institution of Automobile Engineers (Graduates’ Suction) (at Queen 'k 
Hotel, Birmingham), at 7.»U—W. G, Cope stake: Two-stroke Engines. 

Royal Microscopical Society, at 7.80.—E. Heron-AUen and A. Borland : 
Some Further Notes on the Pegididee, —Prof. E. Ghosh : A New Parasitic 
dilate from the intestine of the Bengal Monkey (Macaw* rh**u*). 

British Psychological Society (Medical Section) fat Medical Society of 
London), at 8,30.—Dr, E. Glover: Hie Psychology of the Psycho¬ 
therapist. 

TttVRSDA Y , December 20. 

Royal Society or Medicine (perinatology SectionX at ft. 

Institution or Electrical Engineers, at 6.—J. Swinburne : The Work 
of Sir Joseph Swan (Lecture).—B. JR. Wedmore, W. B. Whitney, and 
C. K. It Bruce : An Introduction to Researches on Circuit Breaking. 

Chemical Society, at 8.— Prof. C. K. lngold and C. C. N. Vans : Influence 
of Poles and Polar Linkings on the Course Pursued by Elimination 
Reactions. Part 11. Mechanism of Exhaustive Methylatiou (continued). 
—G. W. Fenton and Prof. C. K. Ingold : Influence of Poles and Polar 
Linkings on the Course Pursued by Elimination Reactions, Part III. 
A Decomposition of Dialkylsulphones. Prof. O. T. Morgan and R. A. 8. 
Casta 11: Researches on Residual Affinity and Co-ordination. Part XXXI. 
Molybdyl bis-fl-d Ike tone* —Prof G. T. Morgan and F. H. Burstali : 
Interactions of Selenium Oxychloride and Phenols.—Prof. C. K. Ingold 
and K. Hothstein: Influence of Poles and Polar Linkings on Tauto- 
merlsm In the Simple Three-Carbon System. Part I. Experiments 
illustrating Prototropy and Aulonotropy In Trialk yl propen y lam mo- 
nirnn Derivatives, — Dr. S. Sugden: The Faracbor and Chemical 
Constitution. Part X. Singlet Linkages in Chelated Co-ordination 
Comfxiuuds. 

Institution of Mechanical Engineers (Birmingham Brunch), 

Institution or Mechanical Knginskks (Manchester Branch).—E. G. 
Herbert: Cutting Tools Research Committee : MaohInability, 

Inbtitution of Mining and Metallurgy (at Geological Society). 

FRIDA F, December 21. 

Junior Institution of Engineer* (Informal Meeting), at 7.—C. H. 
Hudson : Oils for (hitting and Quenching Purposes. 

PUBLIC LBCTURBS. 

MON DA Y, December 17. 

East Anglian Institute of Agriculture (Chelmsford), at 7.—F. L. 
Bngledow : The Breeding and Growing of New Kinds of Com. 

TUKSVA F, December 18. 

University or Leeds, at 8.—R. G. Coll logwood : Recent Progress in onr 
Knowledge of Hadrian's Wall. 


TUESDAY, December 18. 

Royal Dublin Society, at 4,16.—J. T. Donnelly, C. H. Foott, and Prof. 
J. Reilly: A Note on Gas Analysis.—Dr. W. R. G. Atkins and Dr. 
H. H. Poole: The Integratfbn of Light by Photo Electrolysis. 

Royal Society of Medicine, at 6.80—General Meeting. 

iNtrrmmoM ur Civil Umoiherro, at 8.—J. H. Nicholson: The Recon¬ 
struction of the New Holland Piqr. 

Institution of Heating and Ventilating Engineers fAssociate 
Members and Graduates’ Branch—Manchester and District) (at Milton 
Hall, Manchester), at 7.—A. B. Crompton : Drying in lamndrW 

Royal Photographic Society of Great Britain (Scientific and Technical 
Group), at 7.— B, H. Crawford: Photographic Methods in Nature Study, 
—Dp. W. Clark: Exhibition of some Klnemafcograph Films (subject to 
their arrival from America in time for the meeting). 

Institution of Automobile Engineers (at Broaajgate Cafe, Coventry), 
at 7.16.—L. H. Dawtrey: Automobile Brakes. 

Institution of Engineers and Shipbuilders in Scotland (at 36 Elmbank 
Crescent, Glasgow), at 7.80.— H. A. D, Acland: The Klfcson-Still 
Looomoblve. 

Institution of Automobilk Engineers (at Engineering and Scientific 
Club, Wolverhampton), at 7.80.— L. H. Pomeroy: Modern Problems of 
Engine Lubrication. 

Royal Anthropological Iwbtttute, at 8.80.—Miss R. M. Fleming: A 
Study of Growth in Children: its Ethnological and Educational 
Significance, An Analysis of Six Yearn* Consecutive Measurement. 


WEDNESDAY, December 16. 

Society of Glam Technology (at University College), at 2.80.—'W. R 
Lyttleton: A Brief Outline of the History, Development, and Methodi 
employed in the Manufacture of Laminated Gloss.—J. Randall one 
R. E. Leeds: (a) A Simple Test for the Detection of Iron Oxides li 
Glass Bands, and (6) Note on the Reduction of Glass In Hydrogen. 

Royal Meteorological Society, at 8—L. H. G. Dtara: The D&es Fto* 
Rai°S5?* h —* J * QU * 8poole: Distribution of the Avenge Seasons 
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Friday and Saturday, December 14 abd 16. 
Society for Experimental Biology (at University Collage). 


Friday, Dec. 14. 

At 10 a,m.— E. C. Barton Wright and J. E. Boswell; The Bio¬ 
chemistry of Dry Rot in Wood.—K, K. Cannon: Glutathione Considered 
u an Oxidation Reduction Catalyst—K, Plnhey: Tyrosinase In Croats 
oeon Blood.—A. M. Copping and Prof. J. C. Drummond: Comparative 
Experiments on Bkw ana Yeast Growth.—R. N, Salomon; AdnmtitioUH 
Buds and Mutations in the Potato. 

At 2.16.—Dr, H. A. Harris; The Contrast between Vegetative Pro¬ 
liferation and Differentiation in Function.—Dr. B. Barter: Some Relations 
between Structure and Function In Muscle Fibres.—Prof. J. B. Gatanby 
and & Wtgoder: Notes on the Cytology of X-ndiated Davy Testes. 


Demonstrations. 


A. N. Mukeijl and Prof. J. B. Gatanby; Golgi Bodies, Vsouome and 
Mitochondria inlra vKonw—Dr. E. Hosier: The Relations between 
Structure and Function in Muscle Fibres.—Mias E. M. Beaton; The 
Bearing of Marine Animals.—Dr. H. P. Hacker and Dr. H. S. Pearson : 
The Position Assumed by Anopheline Dirvae at the SorfOoeof Water and it* 
Mechanism,—Dr. H. A. Harris; Vegetative Proliferation and Differentia 
tlrm in Function in Bone.—Prof, P. A. Buxton and Dr, V. B. Wiggles 
worth; Methods of Rearing Blood-sucking ReduvUdn In the laboratory 

At 4.4ft.—P. Gorer: The Crustacean Neuromuscular Apparatus 
S. M, Mills: The Bflfoft of pH on the Ingestion of Food by Oolpldhim. 

At A—Annual Meeting, 


Saturday, Dec. 11. 

At 10 a.m.— O. F. Marrian and Dr. A, S. Parke*: The Effect of 
Anterior Pituitary Injections on Dietary Sterility.—3B. A* Spool: TV 
Biological Activity ofthe Anterior Pituitary and the Pho«)hate Content 
—hTo. Bull; Experimental Study of wish Behaviour.—B, P. Wiesner: 
Peeudopremnoy. Its Biological Significance and Mechanism.—V, J 
Olancey; MxhJbltlon of Biological Cinema FUma. 
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Air Survey and Empire Development. 
mHE growing oall for the application of scientific 
knowledge in the development of the re¬ 
sources of the British Empire has found one 
response in the increased attention which is being 
paid to the survey of the Dominions and Cdloniea. 
In July last a conference of Empire surveyors was 
held in London. This was the first conference of 
its kind, and marked a great forward step in the 
mapping of the Empire. On that occasion the 
Secretary of State for the Dominions and Colonies 
emphasised the importance of maps in facilitating 
the development of new countries. A great deal 
i has been done in late years, but only about 20 per 
I cent of the Empire has been actually surveyed by 
modern methods on even comparatively large scales. 

In a recent lecture to the Dominions section of 
I the Royal Society of Arts, Col. H. L. Crosthwait 
dwelt on the value of air photography in this con¬ 
nexion. Ground surveys are slow and laborious. 
In many of the larger areas of the Empire, even if 
the steady flow, of funds is available, years must 
elapse before the accurate maps made by topo¬ 
graphical surveyors are available. Forest lands, 
which are numerous in many parts of the Empire, 
are difficult to survey and mean Flow progress. 
Rugged and inaccessible areas present other serious 
problems. Most of these difficulties disappear when 
aerial survey is employed. A recent example was 
the speed with whioh certain forested deltaic lands 
in Burma were mapped by air, the whole occupying 
a few days instead of as many months. Air survey 
is being used effectively and comparatively cheaply 
in many parts of the Empire, and at home the 
Ordnance Survey has shown its value in the re¬ 
vision of maps. The prevalence of air survey in 
the future may even effect a change in the style 
of maps. The photographic map on which certain 
features are strengthened may replace the plan in 
town surveys. It would have its value in maps 
where the indication of the details of surface relief 
was not an essential. 

The production of accurate large-scale maps is 
the aim of every survey department, but the work 
is necessarily slow even after the observations have 
been taken. The maps will be available in the 
course of time, but meanwhile the development of 
the Empire proceeds, and air photography can be 
of great assistance in reconnaissance and preliminary 
or local surveys for various purposes. 

Col. Crosthwait spoke of various aspects of the 
work that have an immediate value in the develop¬ 
ment of new lands. He showed how a photographic 
survey of possible routes of a new railway through 
unmapped country might be of great service to 
the engineer who had to decide whioh route should 
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from the transport facilities they provide. They 


be surveyed in detail. The faulty alinement of a 
railway has more than once been a source of serious 
expense to a colony, and its avoidance by ground 
surveys of several possible routes is not only a 
costly matter but also always entails the possibility 
of the best route being overlooked if a feasible one 
be found. For such a purpose no detailed work is 
required until the engineers have chosen the most 
useful route, which then of course has to be sur¬ 
veyed in detail. Air photography has also been 
used with success, particularly in the United States, 
in coastal surveys for the exploration of obstruc¬ 
tions to navigation in deltaic waters and on rocky 
coasts. Aeroplanes have been employed by the 
government of Canada in surveying the distribu¬ 
tion and movements of ice in Hudson Strait in 
connexion with the opening of the new trade route 
via Hudson Bay to Churchill, which is to be a 
wheat port for the west of Canada. 

Air survey can also be used in the investigation 
of water-power development, and water storage for 
irrigation purposes. The feasibility of a power 
scheme based on the storage of water which 
necessitates the submergence of large areas of land 
can be ascertained by stereoscopic photographs. 
They provide the preliminary reconnaissance at a 
low cost and in a short time. The photographs 
taken for the preliminary investigations can then 
be used for the final plans merely by the addition 
of ground control. The looation surveys required 
for electric power cables and pipe lines can rapidly 
be made from the air. 

Air photography can also supply much useful 
information with regard to mineral resources. It 
cannot be used for detached geological survey, but 
it can give geological indications by means of land 
forms which will afford useful suggestions to the 
surveyor and point to localities whore close in¬ 
vestigation might be profitable. Air photographs 
of vegetation serve as a useful guide in a survey 
of soils and the possibilities of cultivation of various 
crops, and in forest survey they serve to indicate 
areas of value for commercial purposes. As a 
result of recent work in Northern Rhodesia, during 
which air surveys were extensively used, Mr. R. 
Bourne, of the Imperial Forestry Institute at 
Oxford, emphasised all these among other uses to 
which air photographs can be put. 

The aeroplane has also been found useful in 
combating insect pests. Successful operations in 
the cotton fields of the United States prompted 
the Canadian authorities to try the experiment of 
scattering insecticides from an aeroplane over spruce 
forests in Nova Scotia. The first year *s experiments 
were very promising. 

There is, in fact, a wide scope for the use of 
aeroplanes in all parts of the Empire quite apart 
No. 3080, Vol. 122] 


afford another example of the value of soieotino 
application in the development of the resources of 
new lands, and can be employed for ipany useful 
purposes at comparatively small cost. 

Evolution and Fundamentalism. 

HE illegitimate use of the minor discussions 
of scientific workers to oast doubt upon the 
whole question of evolution is well known and can 
be guarded against only by extreme caution in our 
words. This is illustrated in an article in the 
Catholic review, America (Nov. 10, 1028), entitled 
“ Neanderthal—a Slippery Ancestor.” The writer 
pits against each other the views of Hrdlidka and 
Elliot Smith (with quotations from Natube) regard* 
ing the significance of Neanderthal man in human 
evolution, and because a divergence of opinion 
exists, he suggests that science should be looked 
on askance. “ Draw up to the curb of common- 
sense and Revelation,” he says, ...” because very 
often * scientists 9 are but a ‘ We-Too ' gathering* 
all, despite their protestations of independent think¬ 
ing, following some leader in beating the tomtom 
of Evolution.” But, of course, on the fundamental 
question of evolution or non-evolution amongst 
all living things, including man, the two distin¬ 
guished scientific workers named are in agreement. 

While such articles show that the fire of dissent 
is still alight, a recent Daily Science News Bulletin, 
issued by Science Service of Washington, points to 
a distinct smouldering at the present time. In 
universities and other centres of higher education 
in Tennessee and elsewhere, anti-evolution legisla¬ 
tion is “ more honoured in the breach than in the 
observance,” but in the lower schools, particularly 
in smaller places, no amount of theoretical freedom 
of teaching can prevent local school boards from 
rejecting candidates for positions when they do 
not approve of their theological views. Biologists 
have come to accept these two conditions as 
actualities of their profession. 

Since the Scopes trial at Dayton, Tennessee, in 
1925, no serious effort has been made to get a test 
case of the anti-evolution statutes in Tennessee or 
Mississippi, the only two States which have passed 
such laws up to now. Perhaps this is partly due 
to the indefiniteness of the law itself, for in its 
decision on the appeal of the Dayton case, the 
Tennessee Supreme Court rendered three distinct 
opinions, all of which left the interpretation of the 
law in a state of confusion. In spite of this en¬ 
forced truce, it would be unwise, however, to 
imagine that the smoking flax of anti-evolutionism 
is anywhere near the quenching stage. 

By an overwhelming majority Arkansas has 
adopted an anti-evototfcm law, so that it is now 
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illegal in every tax-supported school of the State to 
teach that “ man has ascended or descended from 
any lower order of animals.” Furthermore, it is 
believed in well-informed circles in the United 
States that if similar anti-evolution laws were 
submitted to popular referendum in every other 
available State, the result would in every case be 
the same under present conditions. There are 
nineteen other States open to fundamentalist 
attack by way of initiative and referendum, and in 
due course each is to be tackled. 

One of the present conditions with which the 
journal Evolution finds fault is the aloofness of the 
body of men of science. In Arkansas, according to 
a leading article, they kept silent, under the idea 
partly that “ the way to defeat the anti-evolution 
law is to keep the people from finding out what 
evolution really means,” and partly that what “ the 
masses ” think or believe is of no consequence. 
The first notion surely cannot be held by any true 
man of science, but the second is familiar enough. 
Yet it cannot be justified, for it indicates a lack of 
social responsibility, and may lead to a very real 
curtailment of the opportunities of science through 
the pressure of the very masses whose education is 
wilfully ignored. 

The plea of the fundamentalist is a practical one— 
the old story of he who pays the piper calls the tune. 
The only way to meet such opposition is not by 
raking up an equal number of adverse votes, but 
by enlightenment, and that is a slow process unless 
the men of science as a body are prepared to leave 
the laboratory bench and go out into the wilderness 
preaching their gospel of truth and progress. 

We are of opinion, however, that Evolution tends 
to follow a line of propaganda which must have 
unfortunate reactions. It must be assumed that 
the fundamentalists are sincere in their views. 
Sarcastic references and polemic articles can only 
embitter the contest. The old ideas have a strong 
hold and have behind them the sanction of ages: 
only by gentle stages can they be shaken, and the 
science propagandist must temper his wind to the 
shorn lamb of fundamentalist ignorance. 

Nevertheless, the conclusion reached by Evolu* 
tion is sound. If ignorance is to be dispelled before 
the mischief is done, " every opportunity should be 
utilised to educate the public as to what evolution 
means/’ “ Not only through the class-room, but 
also through the platform, radio, movie, magazines, 
and newspapers, ten thousand spokesmen of science 
should lift their voices, so that an understanding of 
the method of science may replace popular super¬ 
stition and bigoted belief.” But are there ten 
thousand, nay* one thousand men of science, who 
can carry on the propaganda as it should be carried 
onto win a popular victory ? 


Eugenics Now and Hereafter. 

(1) Organic Inheritance in Man, (University of 
Birmingham, Faculty of Medicine: William 
Withering Memorial Lectureship.) By Dr, F. 
A. E. Crew. Pp. xxviii + 214. (London and 
Edinburgh : Oliver and Boyd, 1928.) 12s. 6d. 
net. 

(2) Being Well-Born : an Introduction to Heredity 
and Eugenics . By Prof. Michael F. Guyer. 
Second edition. Pp. xv + 490 + 9 plates. (Lon¬ 
don : Constable and Co., Ltd., 1928.) 21$. net. 

ERE we have two more works added to the 
long list, which claim to enlighten man on 
the facts of his inheritance and to indicate—at any 
rate in brief outline—how these facts may be 
applied to Tacial betterment. It has become a 
custom, almost a necessity, we might say, for 
every professor of biology, be he zoologist or 
botanist, to publish a treatise on eugenics. The 
subject has become fashionable, and his pupils 
demand instruction; the academic lectures are 
given, and later the book appears. In the be¬ 
ginning of last century, every medical man, from 
Erasmus Darwin downwards, held himself to be a 
trained biologist; in the latter half of the century 
every anatomist was ipso facto an anthropologist, 
and in this new century every biologist must of 
necessity publish his views on eugenics. 

Biology and anthropology have survived this 
handling, and it may be anticipated that eugenics 
will do so likewise and become ultimately a definite 
discipline with well-defined frontiers, and its own 
independent academic laboratories, even if they 
remain in close association with those in which 
animal genetics, anthropology, medical research, 
and statistics are topics of investigation. No 
eugenic investigator can-work effectively without 
some fundamental knowledge on these allied 
sciences; but it is equally true that a worker in 
any isolated one of them is not of necessity an 
authority on eugenics as a science, although he 
may contribute material which will be of service 
to the eugenist. 

(1) Dr, Crew’s book on “ Organic Inheritance in 
Man embodies the subject matter of a course of 
lectures he gave in the University of Birmingham 
to medical men, and especially general practi¬ 
tioners, as the first William Withering Memorial 
lecture. To those who have read Morgan’s writ¬ 
ings at first hand, or even are familiar with Baur 
and Lenz’s u MenschUohe Erblickkeitsiehre,” there 
will be small difficulty in following the bulk of Dr. 
Crew’s work. But to those who have not, we 



No. Vo*. 122] 






NA T USE {Brnotmm 22,1028 


952 

doubt if pp. 23-92 will form a very lucid intro¬ 
duction to the subject. The author’s treatment 
seems to us to lack the lucidity requisite in a semi- 
popular lecture, and yet it fails to provide the 
explanatory detail requisite in a text-book. 

This criticism can be easily illustrated. Over 
and over again we meet with statements that in 
the present reviewers opinion are exceedingly 
doubtful; he knows papers in which they have 
been made, but he must suppose Dr. Crew to judge 
his material qualitatively as well as quantitatively, 
and possibly to have seen unexceptional material 
of which the reviewer is ignorant. He wishes to 
turn for information to the sources from which the 
statements are drawn. The reviewer’s case must 
be that of many readers, and it is not in one, but 
innumerable examples, that this desire will arise. 
Not a single authority is quoted in the book, but 
the reader is told that the references if desired by 
the reader can be obtained from the author ! For 
example, in the list of hereditary human defects 
on pp. 139-144, we have had to place queries requir¬ 
ing further information in between thirty and forty 
cases, where the statement seems to us doubtful. 
It is not feasible to give a list of these, and one 
illustration must suffice : “ split hand,” we are 
told (p. 144), is recessive , “ split foot ” is dominant. 
Now we happen to know a woman with both hands 
and feet split, who married a normal non-consan- 
guineous husband; some of her children are 
normal, some have either split hand or split foot, 
and some have both. Those who have studied 
such cases know how highly correlated the two 
conditions are, and that one should be a Mendelian 
recessive and that the other should be a dominant, 
certainly requires some very weighty authority to 
be cited before a reader acquainted with the facts 
can accept such a statement. 

As another illustration of where we want much 
more enlightenment, let us take the case of a single 
pedigree of twinning on p. 199* There is no doubt 
the family is a twinning family—we have seen 
many such pedigrees. There are six pairs of twins 
in this family; in only one case is there a cousin 
marriage ; in the other five cases, in order to draw 
the inference that twinning is recessive, we must 
suppose that the members 6f the family married 
into other twinning families. This involves the 
occurrence of as much assortative mating in twin¬ 
ning families as exists among deaf-mutes! Indeed, 
little can be learnt from a collection of selected 
isolated pedigrees such as Dr. Crew provides on 
pp. 184-212. We need to analyse many pedigrees 
of each class of defect before we can assert that 
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a particular defect obeys Mendelian laws, which 
involve of necessity MendeMan average ratios. 
Looking at a single short pedigree, it is generally 
easy to assert that the disease is recessive or 
dominant, though it becomes somewhat unsatis¬ 
factory when we find one and the same disease 
in three different small pedigrees labelled : Domin¬ 
ant, all affected individuals heterozygous, reoessive, 
and finally reoessive, sex-linked. Indeed, the 
number of pedigrees Dr. Crew describes by the 
words “ all affected individuals heterozygous,” 
makes one wonder how one can be certain of the 
existence of dominance at all in these cases. 
When the Mendelian theory does not work very 
well, then the pedigrees are labelled as in the case 
of epilepsy : dominant (irregular), which certainly 
leaves us free, as on p. 141, to find that epilepsy 
may also be recessive and sex-linked. 1 

Albinism, we are told, is a recessive, but what 
actually determines that an individual is an albino 
we are not informed. Possibly when two albinos 
breed true, they are true albinos, and when they 
do not, then they are not. But this is not very 
helpful for a priori prediction, or as a physiological 
definition of albinism from whioh the genetic rules 
as to albinism follow ipso fado. 

The general practitioner called upon to advise 
with regard to a particular marriage might well 
feel somewhat puzzled were he to seek help from 
Dr. Crew’s work! He might, for example, read 
such a passage as the following : 

“ Cancer in the experimental animals is, in all 
respects, the same disease as cancer in the human. 
The fundamental laws of genetics apply to all 
forms, experimental animals and men alike. 
Many records of human cancer point to the con¬ 
clusion that its mode of inheritance is the same 
as that which obtains in the case of cancer among 
experimental quickly reproducing forms. Other 
characters, normal and abnormal, are inherited 
in a significantly orderly fashion in the human, 
and bo there is reason to hold that the human 
hereditary mechanism is the same as that which 
has been shown to exist in experimental forms ” 
(P» 172). 

This appears a clear-out and logioal statement, 
and the general practitioner will next expect to 
be told what is the hereditary mechanism of cancer 
among experimental quickly reproducing forms. 
Instead of that he will read on ; 

“ The statistical data concerning cancer can be 
reconciled with the finding that the tendency to 
develop cancer is a genetic reoessive character. 
It should be stated, howeter, that there are 
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pedigrees in which carcinoma of the stomach 
behaves in inheritance as a dominant.’' 

All references, as usual, are missing. Some 
statisticians have failed to find any inheritance Of 
cancer in man ; Levin found evidence of resistance 
to cancer being a Mendelian dominant, while other 
inquirers content themselves by stating that 
various families possess different degrees of sus¬ 
ceptibility. Where are the precise genetic laws 
which cancer follows in quick-breeding mammals 
to be found ? We refer the general practitioner to 
the papers of Miss Maud Slye, and, if he has a 
logical mind, we believe he will agree with us that, 
for laok of necessary information, her vast experi¬ 
mental researches fail to provide those precise 
genetic laws which are supposed to govern cancer 
in mice and men. Once admit that individual 
families or stocks can possess every grade of sus¬ 
ceptibility to cancer from 0 per cent to 100 per 
cent, and the reconciliation of this result with a 
simple dominant or recessive Mendelism becomes 
very obscure. To make susceptibility to cancer a 
unit character appears to the present reviewer as 
unwise as to force that finely graded character 
feeble-mindedness into the same category. It is 
covering our ignorance by a verbalism, which may 
check further inquiry into the complicated con¬ 
ditions under which these abnormalities and patho¬ 
logical tendencies are actually inherited. 

There is much good material in Dr, Crew’s last 
chapter, which, if not novel, is often well put; for 
example: 

** The supreme duty of society is to weed out its 
worst qualities and to nurture its best. Racial 
improvement is to be achieved under conditions 
in which the physical and intellectual improve¬ 
ment of the individual does not interfere with his 
racial and ethical obligations and in which the 
promotion of human betterment is undertaken by 
Society as its greatest work. Individual improve¬ 
ment is a necessary concomitant of racial better¬ 
ment, and the first duty of the individual is to 
transmit unimpaired and undefiled a noble heritage 
to generations yet unborn ” (p. 177). 

The only comment we have to make on this is 
that aU racial and ethical obligations are relative 
to their age, and our conception of moral and 
national duties will be remoulded step by step as 
eugenic principles become more widespread. In¬ 
cest in a family;with manic-depressive insanity will 
remain for ever a crime ; it might actually become 
a virtue, a national duty in the case of a family of 
surpassing genius, which had a sound and healthy 
pedigree. 

The book is preceded by an interesting biography 
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and portrait of William Withering, M.D. (1741- 
1799), which carries us back to the days of Samuel 
Galton, Erasmus Darwin, Priestley, and the Lunar 
Sooiety. 

(2) The second book on our list is by the pro¬ 
fessor of zoology in Wisconsin. It is a mdfre am¬ 
bitious work than that of Dr. Crew, being intended 
as an elementary text-book of heredity and eugenics. 
It suffers, however, from some of the defects of the 
latter ; thus, while it takes a step in advance by 
giving the names of investigators, in very many, 
possibly the majority of cases, there is no refer¬ 
ence to the locus of the original researches. Yet 
even with its greater price, we believe Guyer's 
work would be the more serviceable of the two to 
the medical man seeking to know the bearing of 
eugenics on his own field of activity. On the 
other hand, to the reader impartial as to any 
theory of heredity as long as it suffices to describe 
the observed facts, there is as usual much in 
Guyers as in Crew’s work to which exception must 
be taken ; in both cases it arises from the common 
Mendelian training, which too often fails to recog¬ 
nise the extreme limitation at best of the inde¬ 
pendent unit-factor hypothesis. Let us cite a few 
lines from p. 14. 

" A tremendous impetus was given to the method 
of experimental breeding when it was realised that 
we can itemise many of the parts or traits of an 
organism into entities which are inherited inde¬ 
pendently one of another. Such traits, or as we 
have already termed them unit-characters, may 
be not only independently heritable, but inde¬ 
pendently variable as well. The experimental 
method seeks to isolate and trace through succes¬ 
sive generations the separate factors which deter¬ 
mine the individual unit-characters of the organ¬ 
ism " (p. 14). 

We could wish that Prof. Guyer would 1 itemise ’ 
the skeletal parts of any organism, most of which 
are very highly correlated with one another. 
Does each bone correspond to a unit-factor, or is 
there a determiner for the skeleton as a whole ? 
If the latter, then how can 4 lobster claw ’ affecting 
some twenty to thirty bones of the skeleton only 
be a unit-factor ? If the former, how can we 
speak of unit-factors being independent, when it is 
clear that in perhaps the most fundamental part 
of the organism they are highly dependent one on 
the other ? And, be it remembered, the soft parts 
must be highly correlated with the skeletal—indeed, 
it is the brain which determines the brain case. 
In truth, Horatio, there be many things undreamt 
of in thy philosophy 1 Would it not be better at 
an early stage to hint to the puzzled beginner that 
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independent unit-oharactors can carry qb only a 
very little way when we come to study the heredity ! 
of abnormalities in man. There is small illumina¬ 
tion to be obtained by classifying such abnormal¬ 
ities even of the same class by different Men- 
deli&n terms according to the isolated individual 
pedigree ! 

Guyer sees, however, further than Crew ; he 
endeavours to give some account of statistical 
methods, and preaches the excellent doctrine that 
il Intelligent combination of all methods-^mbryo- 
logical, experimental, statistical—is necessary in 
modem genetics ” (p. 23). But, alas ! his practice 
is worse than his profession, for he writes : 

“ Since, in spite of Gal ton’s attempt to establish 
a hypothetical mid-parent, there is no satisfactory 
method of determining in a single measurement the 
relation between children and both parents, it is 
obvious that information derived from the co¬ 
efficient of correlation between child and parent is 
deficient in that it takes into account only one 
parent. The correlation with the other parent, 
though just as important, has to be determined 
separately ” (p. 22). 

The astonished statistician will ask : How comes 
Prof. Guyer to write on evolution and eugenics, 
which must inevitably deal in large part with 
mass changes, if his statistical knowledge has 
stopped short of multiple correlation ? Can he 
be unaware that the formula for biparental in¬ 
heritance, or indeed for inheritance from any 
number of ancestors, is just as valid, or just as 
invalid, as that for a single parent ? They stand 
on exactly the same theoretical basis. We fear 
he has had no training in the tool he professes to 
describe, for on the very same page he seems 
to think that the statistical method cannot dis¬ 
criminate between the effects of environment and 
heredity ; he suggests that knowledge on this point 
can only be gained by direct experiment on 
animals. This not only indicates that the author 
is essentially ignorant of such a powerful tool as 
partial correlation, but also of all the literature 
which has been published on the relative influence 
of heredity and environment in man. Indeed, the 
influence of environment as a quantitatively deter¬ 
minable factor scarcely appears in the work; it 
is only discussed in the chapters which deal with 
the problem of whether somatic characters are 
inherited—good readable chapters, we may remark, 
and written without dogmatic partisanship. 

The same may be said of our author's treatment 
of the pure line. It is true that he does not appear 
to have read the fatal criticism made of Johanssen’e 
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original research and of later investigations on 
Hydra , namely, that the pure line theory demands 
that the offspring shall be as highly correlated with 
tfie grand-maternal or the materteral organism as 
with the maternal, and that this condition was 
satisfied in neither case. Prof. Guyer describes 
Jennings’s researches on Paramecium , which were 
widely supposed to have firmly established 
Johansson’s conclusions. He gives, however, the 
remarkable recantation provided by Jennings 
himself as a result of his later experiments on 
Difflugia, who summarised his results in the words : 

“ The hereditary variations which arose were of 
just such a nature aB to produce from a single 
strain the hereditary strains that are found in 
nature.” 

The results from Difflugia were more significant 
than those from Paramecia , because of the greater 
abundance and definiteness of the characters of 
the former. Yet the pure line still continues to 
flourish in many text-books, it being invariably 
easier to propound a theory than to kill it. It 
must be a satisfaction, however, to those who have 
faith in the power of statistical methods, to know 
that their criticism of the pure line hypothesis on 
the basis of the propounders* own data has been 
justified, and that Jennings and his pupils have 
demonstrated that at least for certain species where 
the variations are as continuous as can be detected, 
it is possible to create separate true breeding 
strains from a ‘pure line.’ 

Much of the earlier part of Prof. Guyer’s book 
is given up to a repetition of the familiar facts 
of reproduction, development, and elementary 
cytology, all, however, put with considerable 
lucidity and good illustrations. Then follow 
seventy pages of simple and complex Mendeiism 
as applied to various characters in different organ¬ 
isms. Here the reader will feel in smaller or 
greater states of doubt according as he has not or 
has conducted similar experiments himself. The 
statements and diagrams are conventional, but 
are clearly, if occasionally with slight dogmatism, 
restated. Prof. Guyer is the redoubtable Michael* 
rather than the doubting Thomas t 

When our author comes to deal with human 
heredity, we regret to find that he is as distinctly 
uncritical as Dr. Crew. He largely accepts with¬ 
out questioning. The present reviewer once asked 
a distinguished zoologist why he had incorporated 
into his work results which a little inquiry would 
have shown him to be idle. He replied: “ Because 
in biology we unhesitatingly accept the results of our 
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fellow-workers, until they are demonstrated to be 
false by another of us.” It is this lack of a healthy 
spirit of doubt, of sane criticism, which seems to 
us the root of much evil in works of the present 
kind. Let us illustrate it; we cite from p. 202 : 

“ Eye-colour in Man .—Of normal characters in 
inan which follow the Mendelian formula perhaps 
eye-colour is the best established. Brown or black 
eye-colour is due to a melanin pigment absent from 
the blue or grey eye. That is, a brown eye is 
practically a blue eye plus an additional layer of 

S ent on the outer surface of the iris. The 
■ent shades of brown are due to the relative 
abundance of this pigment. Grey colour and the 
shades of blue seem to be a modification of an 
original dark blue, due to structural differences in 
the fibrous tissuos of the iris.” 

Then follows, as m Crew’s work, the usual inter¬ 
pretation of the brown eye being dominant and the 
blue eye with its lack of anterior pigment being 
recessive. No authorities whatever are cited for 
this * best established ’ example of Mendelian in¬ 
heritance only later Winge is mentioned as a bint 
that this is not quite the whole story. Now what 
is really the history of this “ best established ” 
example ? So far as we know, Alphonse de 
Candolle, in Geneva in 1884, was the first to 
make the statement about brown-eyed parent 
mating with brown-eyed parent in certain cases 
giving only brown-eyed children. His material 
was collected from France, Switzerland, Sweden, 
Germany, etc., and his correspondents were re¬ 
quested to leave out parents whose eyes were not 
distinctly brown or blue and families with doubtful 
eyed children! Further, as he paid no attention 
to earlier ancestors, and neglected the marked 
racial differences of his population, he not un¬ 
naturally failed to convince anybody. Next, in 
May 1886, Galton took the matter up, and 
oolleoted by aid of schedules a vast amount of 
material from English middle and upper class 
families, reaching in a number of cases to four 
generations. Then Mendelism became the mode ; 
the fact that there are blue-eyed races which breed 
true, and brown-eyed races which do so also, sug¬ 
gested that this might be an easy and popular 
illustration of the simplest form of Mendelian 
theory^ Galton’s material was investigated from 
this point of view and failed to obey Mendelian 
theory. 

Davenport in the United States next pro¬ 
ceeded to collect material—apparently by issuing 
schedules in Galton’s manner—and came to the 
definite conclusion that eye colour did obey this 
theory. . Shortly after, Hurst came upon the scene, 
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and stating that it is im|>ossible to judge by mere 
inspection whether an eye has anterior pigment or 
not, used a lens to answer this question. He estab¬ 
lished to his own satisfaction the Mendelian char¬ 
acter of eye colour; the lack of anterior pigment 
as judged by a lens, denotes that the eye is true 
blue and that the zygotes of that individual are 
Mendelian recessivee. Now Davenport and Hurst 
are the authorities on whom this “best established ” 
example is founded, and when any reference is 
given at- all for it in the elementary text-books, 
which is not frequently done, they are cited in¬ 
differently, although Hurst had repudiated Daven¬ 
port’s method, that of macroscopic inspection, as 
incapable of determining the absence of anterior 
pigment. 

Quite a number of years ago the present reviewer 
asked a distinguished ophthalmologist with a large 
hospital practice to examine most carefully both 
eyes of blue-eyed patients with a lens, and when 
no anterior pigment whatever could thus be found, 
then when one eye had to be excised, to preserve it 
for examination. In this way some dozen blue ©yes 
were obtained, sectioned, and examined microscopic¬ 
ally. In no single case was there an entire absence 
of anterior melanine pigment granules. What, then, 
is a true blue eye ? Does the eye begin to be 
recessive when only a certain grade of pigmenta¬ 
tion just not ascertainable by a lens—and a lens 
of Hurst’s magnification—occurs ? The difficulty 
is just the same as in the corresponding definition 
of the albinotic eye as an eye possessing no melanine 
pigment at all. Albinos of nearly all species (mouse 
so far excepted) show such pigment, if in some 
cases in small quantities, and yet as a rule breed 
true. 

So long as eyes exhibit every grade of pigmenta¬ 
tion, we are not at the bottom of the laws of 
eye-oolour inheritance, when we try to force them 
into the categories of simple dominance and re- 
oedenoe. If this is perhaps the “ best estab¬ 
lished ” example of the application of Mendelian 
theory, to man, what must we say of its applica¬ 
tion to abnormalities, not to cite such diseases as 
cancer and tuberculosis ? Of a truth, fashion in 
science is often its greatest danger ; men, instead 
of searching deeply into the original facts and 
seeking for their explanation, blindly apply the 
current notions to ill-digested data, simply because 
a greater mind has propounded a novel truth and, 
perhaps, after all only a half truth. 

We cannot, however, leave Prof. Guyer at his 
chapter on " Human Inheritance ” without a word 
of high praise for his final chapters on prenatal 
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influences, human conduct, crime and race- 
betterment, Therein he shows himself an en¬ 
thusiastic if sober advocate of eugenics. 

44 Shall we as a people continue to be confronted 
at every turn by the dull countenance of the im¬ 
becile, the inevitable product of a bad parental 
mating, or the feeble body and clouded intellect of 
the child sprung from a parentage of polluted 
blood ; or the furtive cunning of the young de¬ 
linquent, the will-less mind of the bom degenerate, 
or the shiftless spawn of the pauper ? Or shall it 
be a type with laughing face, with bounding 
muscles, with unclouded brain, overflowing with 
health and happiness—in short, the vml-born 
child ? 

“ The answer is in our own hands. The fate of 
many future generations is ours to determine, and 
we are false to our trusteeship if we evade the 
responsibility laid before us. How conscientiously 
we heed known facts, how actively we acquaint 
ourselves with new facts, and how effectively we 
execute the obvious duties demanded by these 
facts will give us the answer ” (p. 441), 

These are not mere fine words from Prof. Guyer; 
the careful reader of his book will find that if 
it does not lack faults there is at back earnest 
conviction. He reaches the boundary whereat 
eugenics passes from science to a national faith, or 
what Galton termed the true religion of the future. 
Here, at least, we feel entirely in unison with his 
statements. ' Karl Pearson. 


The Geology of Africa. 

Geologic dcr Erde : Geologic Afrikas. Von Prof. 

Dr. Erich Krenkel. Teil 1. Pp. x+401+22 

Tafeln. (Berlin : GebrUder Borntraeger, 1925.) 

34‘50 gold marks. 

O TUDENTS of African geology are under a great 
debt of gratitude to Prof. Krenkel for his 
masterly summary of its scattered and polyglot 
literature. The first of his three volumes begins 
with a general survey of the physiography and 
geology of the continent as a whole, and then deals 
in detail with the north-eastern and eastern areas 
and the African islands of the Indian Ocean. The 
second volume is devoted to South Africa, and the 
third will apparently cover west equatorial and 
north-western Africa. The book is the result of an 
exhaustive study of the literature which has been 
digested with such critical and cautious judg¬ 
ment that it helps the interpretation of the evid¬ 
ence as well as its systematic arrangement and 
tabulation, \ 

The first chapter summarises the'physioal features 
of Africa and divides the continent into three 
sections—the African Highlands* which include all 
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the eastern and southern parts of the continent; 
the African Lowlands, which include the basins of 
the Congo and of north-western Africa, and the 
intervening uplands; and ‘Little Africa, 1 which con¬ 
sists only of the Atlas region. The relief of the 
continent is related to that of the adjacent oceans, 
and an instructive diagram shows that the distribu¬ 
tion of the main oceanio and continental depres¬ 
sions is like the spaces in a network ; from this 
arrangement Prof. Krenkel infers their formation 
by subsidence between more stable intervening 
bands. 

This explanation of the distribution of the Atlantio 
deeps agrees with the view of Leuchs that they are 
due to vertical subsidence rather than with that of 
Pratj^, who holds that they are dependent upon 
crustal folds. The South Atlantic basin, Prof. 
Krenkel declares, has not been a permanent feature 
in the earth’s geography. He says it dates only 
from the Cretaceous, although he accepts (p. 24) 
the entry of a Permian sea into the South Atlantic 
on the evidence of some reported marine rocks in 
south-west Africa. The occurrence of these marine 
fossiliferous beds overlying the Upper Palaeozoic 
glacial beds would be so important that it is 
unfortunate that the evidence is not fully convin¬ 
cing ; but its acceptance by Prof. Krenkel shows 
that more weight should be attached to it. 

The sections of the continent dealt with in the 
first volume are divided into Egypt and Nubia, 
Abyssinia and Somaliland, and eastern Africa, in¬ 
cluding Kenya Colony, Uganda, Tanganyika Terri¬ 
tory, Portuguese East Africa, and Nyasaland. 
There are also chapters on the Africail islands in 
the Indian Ocean, and on the economic geology. 
The author includes in this volume, as geologically 
African, Syria, Palestine, and Arabia, which he 
groups under the composite name of Syrarabien. 
The inclusion of this region enriches the volume 
with its frontispieoe and other aeroplane photo¬ 
graphs of the Wadi Araba, the land continuation 
of the Gulf of Akaba. These illustrations well 
show the features of the East African rift valleys. 

The author's judgments on the major problems 
of African geology are noteworthy. Thus the theory 
that the Atlantic was formed by the westward drift 
of South America away from Africa k rejected 
emphatically. In his discussion of the nature of 
the Rift Valleys he concludes that they are all due 
to ‘ Zerrung ’ (p, 240), and he describes them a& 
bounded by fauks which are always normal and 
not reversed. He rejects the view of Uhlig that 
some of the fractures that bound these valleys are 
overthrust fauks. He remarks that the tectonic 
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origin of the rift valleys is proved alike by the 
evidence of earthquakes, gravity anomalies, and 
volcanic distribution, He contrasts what ho terms 
the ‘ Zerrungstbeorie * against the * Antiklinal- 
theorie,’ which he attributes to de Martonne. 

The distinction between the two theories is not 
clear. The explanation put forward by the re¬ 
viewer in 1896 was that the rift valleys were due 
to a raised band of country that extended north and 
south throughout East Africa, having been tom 
asunder by parallel fractures, along which bands of 
the crust subsided. As remarked later (Geog. 
Jour., July 1920, p. 39), Africa, during the forma¬ 
tion of the rift valleys, * was in tension,’ and 
fractures led to the sinking of long strips between 
parallel faults. The term ‘ Zerrung * presumably 
comes from ‘ zerren,’ to pull. If the ‘ Zerrungatheorie’ 
means that the whole valley is due to the two sides 
being pulled apart, it would be inconsistent with 
the facts ; for the main formation was due, as is 
clearly shown by Prof. Krenkel’s diagrams, to 
subsidences between parallel faults. The difference 
between the two theories appears to lie in the stress 
laid on the movements before the faulting. The 
so-called ‘ Antiklinaltheorie ’ implies that the rift 
valleys occur along a broad belt of highland, and 
therein agrees with Prof. Krenkel’s description of 
the area traversed as 4 Hochafrika.’ How that 
* Hochafrika * was formed is immaterial; it may be 
described as a geanticline, as Haug has called the 
area to the east a geosynclinal. Prof. Krenkel’s 
view fully supports the view that the rift valleys 
are tectonic, and due to tensional fractures on this 
highland belt. 

The section of this volume of most special value 
is that on Tanganyika Territory, to knowledge of 
which the author has himself made important contri¬ 
butions. He clearly summarises the excellent work 
of the German geologists there and the results of 
the excavations in the Tendaguru area, which have 
enriched the Berlin Museum with a collection of 
giant Mesozoic reptiles. In dealing with this region, 
and also with the Red Sea, Prof. Rrenkei gives a 
valuable account of the gravity surveys and their 
bearing on the structure of East Africa. The 
author maintains that the pendulum observations 
do not show that the ooean floors expose the heavy 
sima shell. The chapters are each accompanied 
by a well-selected bibliography, and the book is 
illustrated by beautiful photographs and many 
clear diagrams and maps* So far as can be judged 
from the first volume, the book will take its place 
as the standard work of reference on the geology of 
Africa. J. W O. 
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Our Bookshelf. 

Handbuch der biclogischen A rbeitsmethoden . Horaus- 
gegeben von Prof. Dr. Emil Abderh&lden. 
Lieferung 245. Abt. 2 : Physikalische Methoden , 
Teil 2, Heft 6. Mikrophotographie. Von August 
Kfihler. Pp. 1691-1978. (Berlin und ^Wien : 
Urban und Schwarzenberg, 1927.) 15 gold marks. 

A remarkable library of practical information 
concerning the methods of biology has for some 
time been in preparation under the editorship of 
Prof. Abderhalden, of the University of Hallo. 
Already nearly three hundred parts have ap¬ 
peared or are in the press. This particular part, 
although devoted to the comparatively limited 
subject of photomicrography, contains no less than 
one hundred thousand words. There can be few 
details of the art and practice of the subject that 
are not dealt with in this comprehensive com¬ 
pilation. 

It is essentially a work of reference, of, however, 
a readable nature, as the information, which is 
largely of a descriptive character, is presented 
without resort to mathematics of an abstruse kind. 
The work presents a somewhat limited outlook so 
far as much of the material and many of the 
illustrations, which refer to the products of one 
particular firm, are concerned. No knowledge 
whatever is assumed on the part of the reader. 
The operation of the simplest mechanical elements 
usually taken for granted and the arrangements of 
parts self-evident from the illustrations are de¬ 
scribed at length. Without adversely affecting 
its usefulness, the book might well have been 
reduoed to half its size. 

No introduction whatever has been provided: 
the book commences with a mechanical descrip¬ 
tion of a particular microscope equipment. Neither 
is there any indication of the contents, nor any 
index—so essential to a work of reference. Pre¬ 
sumably for these omissions the editor, not the 
author, is responsible. Indexes, apparently, are 
only published on the completion of parts, each of 
which comprises a considerable number of volumes. 
Until these are available, the reader must search 
for the information he requires with only the 
assistance of the section headings, which do not 
afford complete guidance. J. W. F. 

(1) The.Book of Woodcraft and Indian Lore . By 
Ernest Thompson Seton. Pp. xxiii + 567. (Lon¬ 
don : Constable and Co., Ltd., 1927.) 7s. Qd. net. 

(2) White's Selbome for Boy# arid Girls. Edited by 
Marcus Woodward. With reproductions of 
Bewick’s Woodouts. Pp. xvi+308+8 plates. 
(Oxford : Basil Blackwell, n.d.) 7s. 0d. net. 

(1) One of the most interesting and informative 
boy’s books we have read. It discusses all manner 
of subjects likely to touch upon woodcraft, and that 
in a summary and practical fashion which gives a 
i business-like touch to its instructions ana com- 
I ments. The principles of scouting* the Indian way, 
I its ceremonies and disciplines, signalling, handcraft 
f stunts and makeshifts, the wild life of the woods, 

I tracking animals, the summer camp, and so on; 
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from every angle the open-air movement is looked 
upon and guided by hints gained through long ex¬ 
perience. Five hundred drawings by the author 
illustrate the text, and though the work is founded 
upon an American basis, most of its tips are applic¬ 
able to scouting in Great Britain, and the remainder 
are well worth knowing about in any case. 

(2) Although Gilbert White’s “ Natural History 
of Helbome” used often to be, and may still be, a 
prize frequently given to schoolboys, we can scarcely 
imagine that it is received with due appreciation. 
Neither the form in which the information is cast 
nor the style of expression is likely to appeal to 
a boy, who demands either concise and clear-cut 
descriptions or a Nature tale adventurous and 
imaginative. Mr. Woodward, having perceived the 
difficulty, has endeavoured to solve it oy reproduc¬ 
ing selected passages, in which the text has been 
simplified, punctuation put to rights, too heavy 
sentences broken up, and difficult words translated. 
Home of Bewick’s cuts, and eight coloured plates 
(from Jardine’s “Natural History”), illustrate the 
text; but in spite of all we still have the feeling that 
boys will fight shy of these leisurely and disjointed 
observations of the Vicar of Selborne. 

An Outline of Comparative Psychology. By Prof. C. 

J. Warden. (Psyche Miniatures, General Series 

No. 20.) Pp. 147. (London ; Kegan Paul and 

Co., Ltd., 1928.) 2$. 6 d. net. 

In this work the author gives us a historical account 
of man’s attitude towards the animal kingdom from 
the earliest ages. Cro-Magnon man appears to have 
been the firstT to take an intelligent interest in the 
animals round him. However, it is not until com¬ 
paratively recent times that the science of compara¬ 
tive psychology can be said to have become estab¬ 
lished. Darwin may be looked on as the founder 
of modem comparative psychology. The author 
might well have devoted considerably more space 
to the experimental movement and told us more 
about the behaviourist school. The most important 
work of the Russian school under Pawlow dealing 
with conditioned reflexes is dismissed in a paltry 
five lines, but the Americans come in for pages of 
praise. Kohler’s work on the mentality of apes 
might well have received mention if nothing more. 
Apparently the author is unaware of the results of 
the study of animal behaviour outside the United 
States. 

Birds at the Nest. By Douglas Dewar. Pp. viii + 

271. (London: John Lane, The Rodley Head, 

Ltd., 3928.) Is. 6d. net. 

The title of this book scarcely conveys to the would- 
be reader what its contents really ore. Briefly put, 
these may be said to be an attempt to prove that 
every action of the bird is controlled or carried out 
by instinct and that intelligence does not exist in 
the bird mind. 

The author brings forward a vast mass of 
evidence to prove his theories, and at first would 
seem more or less to have succeeded in doing so. 
The second reading, however, leaves us with the 
impression that his reasoning is faulty, his deduo* 
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tions wrong, and his assumptions hasty. It is true 
that he shows—and shows really well—that birds 
during the breeding season are obsessed with three 
furores: first, that of producing their kind; second, 
that of hatching their eggs; and third, that of 
feeding the young. It is equally true that he 
proves in very many cases that birds are so com¬ 
pletely controlled by these emotions that these 
entirely override intelligent action. To our mind, 
however, he fails to prove that instinct is the 
sole motive power in the actions of birds and that 
intelligence plays no part in them. 

The book is one worth reading and is, perhaps, 
the best the very hard-working author has yet 
produced. 

Birds of the Ocean : a Handbook for Voyagers ; con - 
taining Descriptions of all the Sea-Birds of the 
World , with Notes on their Habits and Guides to 
their Identification. By W. B. Alexander. (Put¬ 
nam’s Nature Field Books.) Pp. xxiii +428 +88 
plates. (New York and London : G. P. Putnam’s 
Sons, Ltd., 1928.) 16a. net. 

The present volume contains an account of all those 
birds to be met with on sea voyages throughout the 
world, its aim being to make possible the identifica¬ 
tion of these birds by observation alone. On the 
whole, we may say that the object aimed at has been 
attained. The descriptions given are such as will 
enable most people to identify the vast majority of 
birds they happen to meet with, and Mr. Alexander’s 
book is one which should find a place in the library 
of every sea-going vessel. 

Each bird is dealt with briefly, the numerous dia¬ 
grammatic illustrations given will be a real aid to 
identification, whilst some of the photographic illus¬ 
trations are really beautiful. The get-up of the book 
is not worthy of its contents, the paper being poor 
and the letterpress to the plates often cut off by the 
faulty binding. 

Judgment and Reasoning in the Child . By Prof. 
Jean Piaget, in collaboration with Miles. IS. Car* 
talis, S. Escher, A. Hanhart, L. Hannloser, 0. 
Matthes, 8. Ferret, and M. Roud. Translated 
by Marjorie Warden. (International Library of 
Psychology, Philosophy and Scientific Method.) 
Pp. viii +260. (London : Kegan Paul and Co., 
Ltd.; New York: Harcourt, Brace and Co., 
1928.) 10*. 6d. net. 

An excellent book. Dr. Piaget gives a very de* 
tailed and comprehensive account of investigation 
into judgment and reasoning as shown by young 
children. The book forms a supplement to “ Lan¬ 
guage and Thought of the Child. The logical and 
reasoning powers of children are not simply element* 
ary forms of adult lode and Reasoning; they are 
something different. The logic of the chpd is almost 
entirely ego-oentric; it is more closely allied to the 
autistic or dereistic type of thinking, a conception 
which we owe to the psychoanalytic tfchool, The 
child's powers of reasoning are very limited, and it to 
not until the age of 11-12 years that anything ap¬ 
proaching sound formal reasoning appears. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of 9 rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications.] 

A New Type of Low Frequency Low Voltage 
Discharge In a Neon Lamp. 

In recent years a good deal of work has been done on 
the neon lamp as a means of producing oscillatory 
discharges of high frequencies. The arrangement for 
this purpose usually consists in placing a variable 
condenser in parallel with the two electrodes inside 
the lamp and connecting this in series with an adjust¬ 
able resistance to a supply of D.G. voltage. The 
phenomenon of periodic ‘ flashing 7 owes its existence 
to the peculiar characteristics of the neon lamp, 
namely, to the fact of its having two 4 critical ’ 
voltages. When the voltage across the condenser 
and the lamp in parallel approaches a value eqiial to 
that required to start a flash, a flash is visible. During 
the flash, the resistance of the gap falls and so does 
also the P.D. between the electrodes. The flash, 
however, does not disappear until the P.D. between 
the electrodes falls below the lower critical voltage. 
As soon as the flash ceases the condenser again begins 
to charge" up to the upper critical value, and the 
process is automatically repeated. This explanation 
was given by Mecke and Lambrez (Phys. Zeit 27, 86 ; 
1926). Using the above arrangement, periodic dis¬ 
charges of high frequencies have been obtained by a 
number of workers. 

The experiments described in this note are of an 
entirely different nature, since they require no variable 



No. of FlMhe* 

FiQ. 1.—Curve* showing the great regularity of the flashes. The period 
Of flashing depend* on tho potential difference between the 
electrode*. 

condenser and can be performed with sufficiently low 
voltages. Further, the discharges ore very slow, and 
their period con be varied at will. 

The arrangement consists in tapping the necessary 
P,b, from a potentiometer circuit connected to 
280 v*D,C, The neon lamp was of the * I ’ type with 
a small rod and a small plate for its electrodes. It ^ 

No. SOM, Vol. 122 } 


was observed that flashes of a regular period appeared 
at voltages below the upper critical value, wnen the 
outside of the bulb was earthed* The hand, which 
was at first Been to serve this purpose, was later on 
replaced by a surer mode of contact by immersing 
the bulb in conducting water and the water was con¬ 
nected to oarth. Flashes made their appearance only 
when the earthing switch was on and not otherwise. 
The fair regularity of the periodic appearances of the 
flashes can be judged from the straight linear character 
of eoch of the lines in Fig. 1. Different voltages across 



P.D. between electrode* (volt*) 

Fio. 2.—Graph showing the relationship between the applied potential 
difference and the period of flash for different value* of the cathode 
potential. 

tho electrodes give different periods of flashing, but 
for a given voltage the period remains the same. The 
period of the flashes has a maximum value, but this 
value depends on the actual value of the negative 
potential on the cathode. There are no intermittent 
flashes when the plate is the cathode, and in fact the 
lamp refuses to light up until a certain high value of 
P.D. is reached. 

Further experiments in this connexion were per¬ 
formed by employing an insulated high tension 
battery of 000 volts* Various negative potentials 
could thus be put on the rod-shaped electrode, keep 
ing the outside of the lamp always earthed and the 
anode having throughout a negative potential of a 
numerically smaller denomination than that on the 
cathode. The results are shown in Fig. 2. Tho 
actual potential difference between the electrodes is 
marked on the abscissa and the period of flashing on 
the ordinate. The different curves are obtained by 
giving different negative voltages successively to the 
cathode (rod). For a P.D. of about 32 volts, each 
curve passes through a maximum, indicating that 32 
volts Is either a characteristic depending on the 
hature of the gas-filling or the geometrical disposition 
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of the electrodes. As the value of the negative 
potential increases, the P.D. across the electrodes 
remaining the same, the period of flashing diminishes’. 
The following table will show this relationship. The 
maximum value of the period falls consistently with 
the increase in divergence of potential of the cathode 
from the earth. 


Negative Potential 
of Rod (VolU). 

237 

247 

206 

435 

483 

533 


Maximum Period 
of Fi&ahing { Seconds), 

904 

4-78 

203 

0-70 

0-61 

0*57 


It appears that the actual value of the potential of 
the cathode and the earthing of the outside of the 
bulb are important factors in the production of these 
low frequency low voltage discharges in neon lamps. 

G. R. Par an jftc. 

K. Shkbhadkiengar. 

Royal Institute of Science, 

Mayo Road, Bombay, 

Oct. 18. 


Critical Potential in the Coagulation of Colloids 
by Electrolytes. 

The accepted view of the coagulation of so-called 
hydrophobe colloids by electrolytes is that it is the 
result of a diminution of the potential of the electrical 



doubt on the above explanation of coagulation by 
electrolytes. Kruyt and Willigen (Ztito. Phya, Chem 
130, 170; 1927) have recently observed that in the 
coagulation of arsenious sulphide sol by potassium 
ferrocyanide, the oataphoretio speed is greater than 
tliat of the pure colloid up to the concentrations 
studied by them ; their measurements, however, do 
not go up to the coagulating concentration. They 
attempt to get over the difficulty by assuming that 
the dielectric constant of the medium increases with 
the concentration of the electrolyte, so that though 
the oataphoretio speed is higher, the potential of the 
double layer is smaller than that of the pure sol. A 
number of observations show, however, that an im¬ 
possibly large value of the dielectric constant must be 
assumed in order to reconcile the data with the above 
explanation. It also appears that the nature and even 
the manner of preparti on of the colloid have a great in* 
fluence on the cataphoretic speed at the coagulating 
concentration of the eleotrolyte. We reproduce our 
data in the accompanying curves (Fig. 1). 

Curves 1,2, and 3 have been obtained from different 
dilutions of the same sol, and curves 4, 8 , 7, and 9 from 
Freundlich’s and Kruyt’s observations. It will be 
seen that there are, broadly speaking, two types of 
curves, one (4, 5, and 8 ) showing a regular diminution 
with increasing concentration of the eleotrolyte, while 
the other curves (1, 2, 3, 6 ) show a much more compli¬ 
cated behaviour. Both types of curves refer to arseni¬ 
ous sulphide sol, but the method of preparation is 
different in the two oases. These observations defin¬ 
itely contradict the assumption that coagulation takes 
place at a critical potential, and 
consequently call for a theoretical 
treatment on an altogether differ¬ 
ent basis. 

Attention may also be directed 
to a feature of curves 2 and 3, which 
allow a drop in the oataphoretio 
speed during the progress of coagula¬ 
tion. This observation is interest¬ 
ing in connexion with the non¬ 
applicability of Smoluohowski’s 
theory to ‘ slow ’ coagulation, which 
Majumdar attempted to explain on 
the assumption that the aggregation 
is reversible in slow coagulation but 
irreversible in * quick * (raachen) 
coagulation. It may be remarked 
that Smoluchowski assumes irre¬ 
versibility of aggregation. It seems 
the sharp 4 ro P m cataphoretic 
speed points to some irreversible 
change during aggregation. 

J. N. Mukhkbjbe. 

S. P. Raichoudhuri. 
University College of Science, 
Calcutta, Oct. 10 . 


Fig. 1. 

double layer. The potential is measured from the 
cataphoretic speed, w, by means of Helmholtz’s 
equation, u = l). V/4*i, where D is the dielectric 
constant, X the potential of the double layer, and « 
the viscosity coefficient. In 1926, S, G. Choudhurv 
made observations in this laboratory which threw 
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The Average Life Period of an 
Atom. 

In the first Henry Herbert Wills 
Memorial Lecture, published in 
Nature of Nov. 3, Sir James Jeans 
has tentatively put forward the view 
that possiblv no atom is eternal, but 
that they all spontaneously undergo 
transformations similar to that observed in the radio¬ 
active series. In fact, he goes rather further than this, 
for he suggests that even a hydrogen atom is finally 
itself converted entirely into radiation by the complete 
combination of the proton and electron composing It. 
It is to be observed that he assumes that this process 
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will not be affected by any temperature, or other 
external set of physical conditions, which can be 
possibly attained in the existing universe. If the 
process occurs at all accordingly, it should occur on the 
earth and henoe be accessible to our direct experience. 

As a matter of fact, the data quoted by Sir James 
Jeans himself re the observed energy flow from the 
earth’s surface, enable us at once to place a minor limit 
to the average life of the existing terrestrial atoms. 
The heat flow from the earth's interior at present is 
about 1*9 x 10* calorie per cm. 1 per sec., or 2-6 x 10* 
ergs per om. 8 per year. The total surface area of the 
earth« 5*1 x 10 18 om. a , hence the total loss of energy < 
of the earth per year is 13*3 x 10” ergs, equivalent to a 
loss of mass of 1*5 x 10 7 grams. Now the mass of the 
earth itself is 6 x 10” grams, henoe if the earth is cool¬ 
ing, the average life of a terrestrial atom must be at 
least 4 x IQ 80 years, or about 10* times the probable 
age of the existing universe. 

It is to be observed that in the above calculation we 
have neglected the fact that a large portion of the 
energy loss is supplied by the known amount of radio¬ 
active elements present in the earth’s orust. In fact, 
the surface materials are so rich that a layer about 
13 km. thick would supply the whole loss, and it is only 
by assuming a rather arbitrary diminution of radio¬ 
activity with depth that we can ensure that the eqrth 
as a whole is cooling. If we accept Jeffreys’ estimate 
that 87 per cent of the loss is due to the breakdown of 
the knownradio-active elements, we can only attribute 
the remaining 13 per cent to the apparently stable 
elements, and thiB would lead to an average life for 
these elements of about 5 x 10 21 years. 

There is, of course, another possibility, that is, that 
the earth as a whole is not at present cooling, but 
that heat energy is steadily accumulating. This view 
is favoured by geological history, but the increase 
of energy production which it involves seems to be 
amply explained by the measured radio-activity of 
eclogites and other presumably deep-seated materials. 
It seems improbable, therefore, that there could be any 
large accumulation of heat energy due to the break¬ 
down of ordinary elements at present taking place in 
the earth, and we are probably correct in concluding 
that the complete life of a terrestrial atom must be at 
least 10 u years. This age is so enormous compared 
with the estimated age of the universe, that we would 
seem to be justified in treating our terrestrial atoms as 
eternal. J. H. J. Poole. 

Trinity College, 

Dublin. 


I QtnTfi agree with Dr. Poole. I had previously 
discussed the question he reuses in a lecture, “Keoent 
Developments of Cosmical Physics,” published as a 
supplement to Nature of Dec. 4, 1926 ; there is a 
similar discussion on p. 131 of my “ Astronomy and 
Cosmogony ” : “ Our terrestrial atoms have so little 
capacity for spontaneous transformation that they 
may properly be described as'permanent.' . . . If the 
terrestrial elements underwent any appreciable trans¬ 
formation in periods comparable with 10 17 years, the 
resulting generation of heat by the earth’s mass would 
make-the earth too hot for human habitation.” 

J. H. Jeans. 

Radio Communication and Magnetic Disturbances. 

Looking through the wireless data of Sir Douglas 
Mawson's Australasian Antarctic Expedition which 
has come into my hands through the untimely death 
of Dr. Chree, I have found a copy of the Australian 
Monthly Weather Report, vol. 4, No. 0. This contains 
Mr. E. J. Henderson’s analysis of the working of the 
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Macquarie Island station during 1914 and 1915 in the 
form of a statement of the dates on which the receipt of 
wireless signals was difficult or impossible, apparently 
excluding the days on which atmospherics were serious 
enough to cause the trouble. The stations with which 
Macquarie Island was generally in communication 
were Hobart, Wellington, and The Bluff, 

In order to obtain confirmation of certain'’results 
from the first rough analysis of the logs of communica¬ 
tion between Macquarie Island and the Antarctic base 
station, the international magnetic character numbers 
for each day of bad communication at Macquarie 
Island were tabulated from the lists printed in Ter¬ 
restrial Magnetism. The moon character number for 
these days gave the surprisingly high figure of 11 for 
1914, and 1-0 for 1915, compared with the mean 
values for all days of the months in question, namely, 
0-55 for 1914 and 0-64 for 1916. This close relation 
between bad wireless communication and magnetic 
disturbance is the more surprising because the inter¬ 
national character numbers are awarded mainly on 
the results from the more numerous magnetic observa¬ 
tories of the northern hemisphere. It would be inter¬ 
esting to compare these results with the magnetograms 
from the Christchurch Magnetic Observatory, which 
might be expected to show an even higher degree of 
correlation with wireless communication. 

Communication appears to have been mainly carried 
out on wave-lengths less than 2000 metres, and the 
results refer to the era of crystal reception. In 
general, communication was not simultaneously bad 
from all three stations, but the days when communi¬ 
cation was impossible from all of the three stations 
mentioned were, on the average, more disturbed mag¬ 
netically than days when communication was less 
restricted. 

The polar regions contain the auroral belts which 
are highly disturbed magnetically, and world-wide 
communication along great oircle paths will often cross 
these belts. It becomes, therefore, a matter of practical 
interest that important magnetic storms are of world¬ 
wide occurrence, and that a disturbed day (or year) is 
likely to be followed immediately by another disturbed 
day (or year). It may be that close study will enable 
rules to be laid down as to the best means of round¬ 
about communication by relay stations on bad days, 
analogous to the mariner's rule for avoiding the centre 
of a hurricane. 

It may be mentioned that the apparent relation 
between bad wireless communication from New 
Zealand and neighbouring parts to Macquarie Island, 
and magnetic disturbance defined by the international 
character number, is closer than the relation between 
this character number and exceptional aurora observed 
at Macquarie Island. 

C. S. Wright. 

Research Department, 

Admiralty, S.W.l, 

Nov. 27. 


The Raman Effect in X-ray Scattering. 

That a quantum of radiation can be absorbed in 
part by an atomic system, and the remaining part 
scattered by St giving rise to a radiation of increased 
wave-length, has been demonstrated by recent work 
on the scattering of light in material media. In his 
address on “A New Radiation” (Ind. Jour , Phys ., 
vol. 2, p. 398, Mar. 31, 1928) Raman pointed out 
that precisely similar effects should also be observable 
in the case of X-ray scattering. In other words, in 
addition to the Compton type, we should also have 
other modified X-radiations scattered by the atom, 
in which the scattering electrons alter their positions 

2b2 
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in the atom, but remain bound to it. The frequencies 
of the radiations scattered by the atom would be 

/ E x - E k 

V SS V -,-- , 

h 

where v is the incident frequency, E k is the energy 
of the initial level and E x of the final level of the 
electron. When E x is positive, it may have an 
arbitrary value, and, aa has been shown by Wentzel 
and others, the scattered radiation is of the Compton 
type, in which the change of wave-length depends on 
tiie direction of observation. On the other hand, 
when E { is negative, the electron remains bound to 
the atom, and we have a type of X-ray scattering 
completely analogous to that observed in the optical 
case. The froqueney of the Raman type of X-ray 
scattering is independent of direction and is as 
sharply defined as that of tho unmodified radiation. 

Experiments to observe the new type of X-ray 
scattering here indicated have been in progress at 
Calcutta for some time. Meanwhile, results have been 
reported by Bergen Davis and Dana Mitchell ( Phys. 
Mev vol. 32, p. 331 ; 1928) which may be regarded 
as a demonstration of its existence. Studying the 
scattered radiation from graphite excited by molyb¬ 
denum Ka v they found three new lines the frequencies 
of which differed from that of the incident radiation 
by amounts corresponding to changes of energy level 
of the scattering electron by 279, 57, and 34 volts 
respectively. The first and the last may be identified 
with the transition of an electron from the K and L l 
levels respectively, to a level of very loose binding to 
the carbon atom. The radiation corresponding to a 
change of energy of 57 volts may he identified with 
the case in which both the electrons are shifted 
outwards. The latter supposition is not unreasonable 
in view of the well-known existence of double excita¬ 
tion in connexion with spark lines in the X-ray region 
of the spectrum. K. S. Krishnan. 

210 Bowbazar Street, 

Calcutta, Oct. 25. 


X-ray Studies on the Nitrides of Iron. 

Since the two communications to Nature of May 
26 and Sept. 1, 1928, with the above title were written, 
1 have done some more work on the nitrides with the 
highest nitrogen content attainable. 

In the first communication it was mentioned that 
some of the lines in the photogram of a preparation 
with 11*3 per (sent nitrogen (mean of three new analyses 
11-23 per cent) were split, and the conclusion was drawn 
that this probably was due to the fact that the pre¬ 
paration consisted of two parts with different nitrogen 
content. 

It has now been found that all preparations with 
maximum nitrogen content give exactly the same 
photograms, and it can be shown that these photo - 
prams are caused by a new phase In this phase the 
iron atoms form an orthorhombic lattice with the 
elementary dimensions a-- 2-758 A., 5-4-819 A., and 
c — 4-419 A. The co-ordinates 000,1/2 1/20,1/21/01/2, 
and 0 2/3 1/2 reproduce the observed intensities very 
well. These positions are quite analogous to those in 
an orthohexagonal oell of close-packed atoms, and the 
dimensions of this orthorhombic cell are also very 
similar to the dimensions of the orthohexagonal oell of 
the E-phase at its highest limit of homogeneity, at 
about 11 per cent nitrogen. There exist consequently 
very close relations between the «- and the phases, 
the nature of which still remains to be determined. 

Owing to the evidently very limited homogeneity 
range of the f-phase* and the fact that its composition 
practically coincides with the formula Fe,N, it is most 
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probable that the f-phoae is the nitride Fe,N. The 
nitrogen atoms, therefore, probably oocupy definite 
places in the lattice, though nothing m the photograms 
indicates this. This can, however, oe explained by the 
small atomic number of the nitrogen. 

Three Fe - N phases therefore evidently'exist in the 
concentration range now investigated. The first, 
Fo 4 N, has the oubie structure described before (also in¬ 
dependently found by R. Brill; see Z.f, Kristy 68, 379; 
1928). The second is the e-phase with a homogeneity 
range of about 8 to 11 per cent nitrogen and a hexagonal 
close-packed arrangement of the iron atoms. The third, 
r is probably Fe,N. Its iron atoms are arranged in an 
orthorhombic lattice, very similar to a hexagonal close¬ 
packing. It has not been possible to determine the 
positions of the nitrogen atoms in the two last phases. 

Gunnar Hagg. 

Institute of Metallography, 

Institute of General and Inorganic 
Chemistry of the University, 

Stockholm, Nov. 21. 


Action and Reaction in Rotary Motion. 

A bicycle wheel, loaded at the rim, is placed upon 
an axle about four feet in length. This axle passes 
vertically through a hole in the centre nf a rotating 
stool and is fixed rigidly to the stationary pedestal of 
the stool. A man standing upon the rotating stool 
can now set himself in rotation in one direction by 
turning the bicycle wheel in the opposite direction. 
A more striking demonstration can be given when the 
axle of tho bicycle wheel is not fixed to the pedestal 
but rests upon the rotary part of the stool. In this 
case the man stands upon the stool grasping the axle 
of the bicycle wheel and holding it vertically in his 
left hand. With his right hand he sets the wheel in 
rotation (clockwise), and he necessarily rotates with 
the stool in the opposite sense (anti-clockwise). By 
applying the palm of his hand to the rim of the bicycle 
wheel, the man can stop las own rotation and that of 
the wheel at the some time. If a second man standing 
upon the floor stops the rotation of the man on the 
stool, the latter can again start himself in rotation by 
taking energy from the bicycle wheel. In a complete 
analysis of these rotations, friction in the bearings of 
the rotating parts must be taken into account. 

R. C. Colwell* 

West Virginia University, 

Morgantown, W. Va. 


Plant Growth in a Cheddar Gave. 

Gough’s Cave at Cheddar* Somerset* is illuminated 
by electric light in those parts which are shown to the 
public. Within a radius of about six feet from almost 
every electrio bulb (of the ordinary gas-filled type) 
the rock or clay is covered with a growth of green 
plants. At some points there is only a film of Proto- 
coccales ; at others the growth is more luxuriant and 
consists of mosses, liverworts, fern prothalli* and ferns. 
At a point about a quarter of a mile from the entrance 
of the cave there is growing a plant of the Hart’s 
Tongue Fern (Soolopendriiun vulgare) about eighteen 
inches in height. 

We are informed that this growth of plants has 
only been noticed in the oave since the former 60 
candle-power lamps were replaced by 120 candle- 
power lamps about two years ago. 

L. Harrison Matthews. 

J. B. Hamilton* 

37 Cornwallis Crescent, 

Clifton, Bristol* 

Deo. 8, 
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The South Africa Meeting of 

HOSE members of the British Association who 
attended the meeting in South Africa in 1005 
and propose to attend the Capetown-Johannes burg 
meeting in 1929, will find that much change has 
taken place in the intervening years. Nowhere will 
the change be more striking than in the places 
where the meeting will be held. The sites of the 
University of Capetown and of the University of the 
Witwatersrand (Johannesburg) may not vie with 
that of the University of Glasgow, where the meeting 
was last held, but their sites are nevertheless 
magnificent, and the accommodation available is 
sufficient to provide meeting-rooms for all the 
sections. Both cities, Capetown and Johannesburg, 
have town halls of large seating capacity for the 
larger evening meetings which form such a promi¬ 
nent feature of the British Association meetings. 

The officers of the Association and the secretariats 
of the Sections will be boused at both centres in 
proximity to the meeting places, and it is hoped that 
this convenience will contribute to the success of 
the meeting. 

The ocean voyage from Southampton to Cape¬ 
town is One of the finest that can be taken for the 
length of time occupied : it is accomplished by the 
mall steamers of the Union-Castle Mail Steamship 
Co. in sixteen and a half days, the only port of call 
on the way being Madeira. The intermediate 
steamers of the same line, and the steamers of other 
lines, take a few days longer on the voyage. 

The mail steamer leaving Southampton on July 5 
will arrive at Capetown on the morning of Monday, 
July 22, and the inaugural meeting will be held in 
the City Hall on the evening of that day. At this 
meeting the assembly will be welcomed by the 
Mayor of Capetown and will be addressed by the 
president of the South African Association for the 
Advancement of Science, his Honour Mr. J. H. 
Hofmeyr, Administrator of the Transvaal Province. 
The retiring president, Sir William Bragg, will 
induct the president. Sir Thomas Holland, who, it 
is hoped, will deliver a short formal address. 

Sessions of the sections will be held on the morn¬ 
ings of July 23-26. During the week, opportunity 
will be given to visitors to see the beauties of the 
Cape Peninsula with its unrivalled marine and 
■ mountain drives. 

The first party, in two special trains, will leave 
Capetown on the morning of July 28; the trains will 
pass through the magnificent mountain scenery of 
the Hex River in daylight and will reach Kimberley 
on the following mormng. The day will be spent 
in the Diamond City, where the visitors will be the 
guests of the De Beers Consolidated Mines, Ltd. 
Leaving Kimberley in the evening, the party will 
arrive in Johannesburg on the morning of July 30. 
The second party wnl leave Capetown on the 
morning of July 29 and, following the same route 
and programme, will arrive in Johannesburg on the 
morning of July 3L 

The Johannesburg session will begin on July 31 
and will be continued until Aug. 3. The presi¬ 
dential address will be delivered on the evening of 
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July 31. During the week, visits to gold mines 
and to points of interest in the neighbourhood will 
be arranged. 

It is proposed that some of the sectional presi¬ 
dential addresses shall be delivered at Capetown 
and that the remainder will be delivered during 
the second part of the session. Provisionally, it has 
been arranged that at Capetown the presidential 
addresses of Sections A (Mathematical and Physical 
Sciences), B (Chemistry), E (Geography), I (Physio¬ 
logy), J (Psychology), and L (Educational Science) 
will be delivered. The presidential addresses to be 
delivered at Johannesburg will be those of Sections 
D (Zoology), F (Economic Science and Statistics), 
G (Engineering),H (Anthropology), and K (Botany). 

The fifteenth International Geological Congress 
is to be held in Pretoria on July 29- Aug, 7. Over¬ 
seas members of the Congress will arrive in Cape¬ 
town on July 15 and, after spending three days 
there, will proceed, by different routes and by easy 
stages, to Pretoria, which will be reached about 
July 28. Arrangements are being made for the 
second part of the session of Section C (Geology) to 
be held in Pretoria in association with the Inter¬ 
national Geological Congress ; it is, however, 
definitely decided that the Section meetings are 
not to be merged in those of the International 
Congress, but that the two will take place simul¬ 
taneously. 

The Pan-African Agricultural and Veterinary 
Congress begins in Pretoria on Aug. 2, and it is 
intended that the second part of the session of 
Section M (Agriculture), at which the presidential 
address will be delivered, shall be held in Pretoria in 
conjunction with the Agricultural Congress. Pre¬ 
toria can be reached from Johannesburg in about 
an hour either by road or by rail. 

At the conclusion of the Johannesburg (and 
Pretoria) session, members may proceed direct to 
Capetown for the return voyage ; leaving Johannes¬ 
burg on the evening of Aug. 7, Southampton can be 
reached by mail steamer on Aug, 26. For those 
visitors who can afford the time, a wide choice of 

3 mised tours through South Africa and Rhodesia 
be offered. The tours will permit visitors to see 
Rhodesia (Victoria Falls, Matopos, Zimbabwe 
Ruins), Eastern Transvaal (Sabi Game Reserve, 
White River Citrus Fields, Barberton Goldfields), 
Natal, Orange Free State, and Eastern Province 
(Cape). Arrangements will be made whereby 
members may embark at Lourengo Marques 
(Portuguese East Africa) or at Durban for the 
return voyage to Europe by the east coast of 
Afrioa route, or at Durban, Port Elizabeth, or 
Capetown for the return voyage by the west 
coast route. 

As some of these tours will entail a considerable 
time being spent in the train, it may not be out of 
place to remark that, in spite of the narrow gauge 
of the South African railways, travelling is com¬ 
fortable (apart from annoyance by dust), and the 
Weeping arrangements in the roomy coaches are 
satisfactory. 





NATURE 


[December 22, 1028 

The meeting takes place during the South Kimberley, Johannesburg, and Pretoria lower tem- 
African winter. Capetown is in the climatic region peratures will be experienced than at Capetown, 
of winter rains : for the period during which sessions but dear skies and brilliant sunshine normally 
will be held in Capetown the mean maximum prevail during the season at which the meetings 
temperature is 62° and the mean minimum is 48°, are to be held. 

the average rainfall being about 2 5 inches per Local arrangements for the meeting are in the 
month. About ten hours by rail from Capetown hands of the South African Association for the 
the train will cross the line dividing the region of Advancement of Science and every endeavour is 
winter rains from that of summer rains. At being made to ensure the success of the meeting. 

Christmas Customs and their Origins. 


O F the popular customs associated with Christ¬ 
mas, few have a Christian origin. The aim 
of the early Church was to distract its followers 
from the great festivals of the heathen, and conse¬ 
quently pagan elements were allowed to be incor¬ 
porated as freely in the observance of Christmas as 
they wore in the other major feasts of the Christian 
calendar. Here the pietistic sentiment of the Medi¬ 
terranean peoples has tended to preserve the mystic 
element of paganism rather than the satumalian. 
Hence the devotion to the Midnight Mass ; and, 
as the cult of the Madonna enshrines the popular 
memory of the great pagan mother goddess, 
so tho Cave of Zeus, of Adonis, and of Mithra 
survive in the cult of the Manger, in which both in 
the representations in the churches and in the 
popular shrines in the Italian streets, Mary, Joseph, 
and the animals kneel in adoration of the ChikL 1 
In Spain the Manger is set up even in private 
houses, where one or two rooms may be set aside 
for the purpose. In England the cult may be 
traced in the belief, once common in the west 
country, but not confined to that area, that at 
twelve o'clock on Christmas Eve the oxen kneel 
in their stalls. A connexion, with more than a 
flavour of paganism, may also be inferred in the 
divinatory custom of placing a cake on the head or 
horns of an ox in its stall on Christmas Eve, once 
practised in Herefordshire and other western coun¬ 
ties and in the north, the prosperity of the coming 
year bein' foretold by the direction in which the 
cake fell or was shaken off. To the Manger cult 
may also be ascribed the 4 vessel cup ’ of northern 
England, a box or framework, usually decorated 
with evergreens, containing a doll, or more often two 
dolls representing the Madonna and Child, which 
was carried from house to house by 1 vessel oup * 
women or children. In the name ‘ vessel cup/ a 
corruption of * wassail/ northern paganism com¬ 
bines with that of the south. 

Among northern races, Christmas observances 
take on a different character from those of the 
Mediterranean area. Here Christmas coincided 
with tho mid-winter feast of. Yule, and popular 
custom, on the whole, has tended to emphasise the 
joyous nature rather than the solemnity of the 
observance. Harsher dim atic conditions demanded 
a greater act of faith to believe in the return of the 
sun, and the rejoicing at the winter solstice when 
the sun god turned to his upward path was more 

1 A Btrona Nationalist movement U now endeavouring to revive the 
Manger and displace the imported Christmas Tree, which la also 
denounced by the clergy. 
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strongly marked to a corresponding degree. In 
England, in particular, the festival, it was noted 
by early travellers, was kept up with greater zeal 
-than in any other country. Here Christmas is 
Yule, and Mediterranean conceptions, though not 
absent, have relatively little influence. 

The feast of Yule, though associated with certain 
of the northern deities, was in its origin a mid¬ 
winter feast of sun worship, in which the character¬ 
istic features were rejoicing at the passing of the 
solstice, the sacrificial meal, and observances of 
a magical character to ensure the fertility of the 
coming year. Traces of all these survive in Christ¬ 
mas practice. There is also another aspect of tho 
yule feast which has to be taken into account. It 
was a feast of the dead, and therefore a time of 
peril, when harm from their spirits must be averted. 
It was the time when the 4 wild huntsman ' rode 
with his hounds. Hence, even in Scotland, where 
the observance of Christmas is ignored, and at 
one time was made subjeot to penalty, divinatory 
and good luck practices were followed, similar to 
those of New Year. A dark man must be the first 
to enter the house in the morning, something 
should be brought into the house during the day, 
but nothing, especially fire, must be taken out or 
given away, and so forth. In Scandinavia every¬ 
thing in the house had to be left tidy and the tables 
laid for the Christmas meal before the family went 
to church, as the spirits of the dead came to inspect 
while they were away. Sometimes at the Christmas 
feast a special table was set aside for the spirits 
of the dead. Thus was prosperity ensured in the 
coming year. 

In England a group of closely related customs 
connect Christmas with a feast of the dead. These 
are the yule log or yule clog, the vule candle, and 
the yule oake. The custom of the yule log was 
widespread—a huge block of wood was brought 
in with ceremony—sometimes it was provided by 
tho overlord from the manorial woods—and was 
ceremonially lighted at a ritual hour on Christmas 
Eve and allowed to bum through the Christmas 
festivities. The sacred character of the fire is 
indicated by the injunction that the hands of the 
maid tending it must be clean ; otherwise it will go 
out. A fragment of the log should be preserved 
for good luck and to fight the next year's log, so 
that old and new might bum together. If the 
house of a neighbour caught fire, a piece thrown 
on the flames extinguished them. The yule candle 
was also lighted at a stated time on Christmas Eve. 
It should never be snuffed or put out, and no other 
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candle should be lighted from it. Yule candles 
were often presented to their customers by chand¬ 
lers. Sometimes when a family feast formed part 
of the observance, the candle stood on the table 
and was lighted at the beginning of the meal. The 
table must bear everything that was needed, as no 
one was allowed to rise until the meal was finished. 
The yule cake may be compared with the Soul 
Cake of All Hallows and served a similar purpose. 
In poorer families it was made with flour obtained 
by 1 Thom awing * or ‘ Gooding * (see Calendar, 
Deo. 21), and usually bore a number of crossing 
lines. Everyone who entered the house at Christ¬ 
mas must partake of the cake, which was first cut 
at a regular and specified hour. Usually it was 
eaten with cheese. The crumbs were buried in the 
ground with seeds, thus ensuring fertility. At one 
time it would appear that the Church made an 
income by selling cakes for the purpose, appropri¬ 
ately marked with a cross. 

The ceremonial fire of the yule log, the lighted 
candle, the solemn meal, and the ceremonial eating 
of the cake, are all practices such as are associated 
with the cult of the dead and of spirits, and by their 
observance secure prosperity and fertility. Nor is 
it unreasonable to attribute to the same origin the 
snap-dragon—the dish of rasins in blazing spirit— 
and the ignited brandy poured around the Christmas 
pudding. Even the now apparently trivial belief 
that the number of different makes of mince pies 
tasted ensures an equal number of years of prosperity 
or life, links up with the same idea. 

The saorificial meal among the northern nations, 
without losing its character of a solemn feast of the 
gods or the dead, grew into the convivial banquet 
of the overlord, his peers, and his retainers, when 
unrestricted hospitality prevailed, and even those 
who wore not members of the household might 
share the convivial meal. The ceremonial passing 
of the wassail bowl in the manner of a loving cup, 
still marked the solemn nature of the repast. 

Of the dishes, the traditional boar’s head, still 
served in Queen’s College Hall at Oxford on Christ¬ 
mas Day, was carried with all ceremony to the table 
as the midwinter sacrifice to the Scandinavian 
deity, Freyya. It was served with an orange, 
lemon, or an apple in its mouth, and was decked 
with rosemary or evergreens. It was therefore a 
fertility offering. So also the other traditional 
dishes, mince pies—a mixture of meat and spices 
—frumenty, of which the principal ingredient was 
corn, and the ceremonial goose, were offerings of 
the fruits of the earth to ensure their continuance 
and increase. In England, after the discovery of 
America, the place of the goose was often, and now 
is commonly, taken by the turkey. 

It is not improbable that human sacrifices took 
place at Yule. This may be concluded from the 
action of the mummers, whose house-to-house 
visits, with those of the waits and carol-singers, 
were a regular feature of Christmas celebrations. 
Miracle and mystery plays were substituted by the 
Church, but died oat, while the mummers lasted 
down to the nineteenth century, when their place 
mm filled by the stall surviving waits, In addition 
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to the traditional dances, plays, such as the Cornish 
drama of St. George, were performed by the mum¬ 
mers. In these, one or both of the principal 
characters was killed and brought to life again—a 
symbol of the conflict of the seasons, the victory of 
light over darkness, or even, perhaps, of human 
sacrifice. The symbolism was even clearer in some 
of the sword dances of the north of England on 
Christmas Eve. Sometimes one of the performers 
carried straws in his mouth to represent the bristles 
of the hog to be sacrificed. In other dances one 
of the performers, either ‘ Bessy ’ or ‘ the Parson ’ 
interfered at the making of the * knot 9 when the 
swords are interlaced into a geometrical figure, and 
was killed. 

It is sometimes said that Christinas observances 
in England are derived from the Saturnalia, and to 
a limited degree and in respeot of certain customs 
that may be. Such, for example, would be the 
election of a Lord of Misrule or an Abbot of 
Unreason, sometimes for the duration of the winter, 
or else at Christmas or at Twelfth Night, but this 
custom belonged rather to the Court and houses of 
the great nobles. In the popular observances the 
affinity is with Yule rather than with the Saturnalia, 
just as the Christmas games, bobbing for apples, 
scrambling for nuts, and hot- cockles, hood man 
blind, etc., were the traditional games of the earlier 
autumn and winter agricultural festivals, played 
on a more extensive scale. 

As part of the Christmas feast, and as a magical 
vegetation charm, it was customary for the houses 
to be decorated with evergreens, especially holly, 
rosemary, laurel, bay, box, sometimes ivy, yew, 
and cypress. The last two, however, were not 
so common on account of their funerary uses. 
The early fathers discouraged the use of evergreens 
as a pagan custom, but it soon became a general 
practice in the Church. The mistletoe was used as 
a house decoration, but although Stukely mentions 
a solemn offering of mistletoe placed on the altar 
in York Cathedral at Christmas Eve, it does not 
generally appear to have been used in church 
decorations on account of its heathen associations. 
The custom of kissing under the mistletoe, when a 
berry should be taken from the bough by the man 
for each kiss obtained, may be a relic of the Satur¬ 
nalia, but more probably of the licence of the 
older fertility festival. In the north of England, 
although the name mistletoe was used, on account 
of its scaroity the plant itself did not appear. 
The bough to which the name was given was usually 
box, on which had been fastened either oranges 
and apples, or sometimes hazel-nuts attached by 
the insertion of a box-leaf in a hole bored in one 
end of the nut. This rattled when the branch was 
shaken. In Lincolnshire eggs were fastened to the 
bough. 

Sometimes, in the north of England, the name 
mistletoe was also applied not to a bough, but 
to a garland fashioned from flexible willow twigs 
to which sprigs of evergreen of one kind or another, 
little figures on elastic, apples and nuts and coloured 
tapers were attached. Sometimes a pole was erected 
and covered with evergreens, around which the 
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people danced. The garlands and the ‘ mistletoe * 
were in use so late as the middle of the last 
century. 

The Christmas tree would appear to have been 
introduced into England from Germany at about 
the time of the Prince Consort, i.e. the middle of 
the last century. In Germany it was and continues 
to be an important institution. A description of 
the Christmas-tree ceremony there at the beginning 
of the last century says that it was a fir tree 
decorated with tapers and placed on a table. At 
its foot were presents which had been prepared for 
the various members of the family. It was placed 
in a room which was kept closed until a fixed hour, 
when the members of the household were admitted 
and the presents distributed. Even in Germany 
it does not appear to be an institution of any 
very great age. The earliest reference to it is in 
the seventeenth century, and it was only in the 
eighteenth century that it became general. From 
Germany it spread in the early nineteenth century 
to Scandinavia, where it became very popular, but 
it did not reach France, where it was introduced 
by German families, until the nineteenth century, 
after it had reached England. 

The Christmas tree must be regarded as a 
development of the * May tree ’ and as a vege¬ 
tation charm to be related to the pole, the gar¬ 
land, and the ‘ mistletoe ’ customs of the north 
of England mentioned above, which the eggs— 
symbols of fertility—nuts and apples fastened to 
the bough, show to be of magical import. The 
connexion of the garlands and the pole covered 
with evergreens with the Mayday customs and the 
May tree is too obvious to need comment. The 
Christmas tree, therefore, although introduced late 
into England, as an emblem of fertility may bo 
regarded as carrying on an earlier tradition. 

In England it is customary for children to hang 
up one or both stockings on Christmas eve to 
receive the gifts of Father Christmas, of which 
apples, nuts, and oranges traditionally form part. 
On the Continent the place of the stocking is taken 
by one or both shoes. Father Christmas usually 
obtains access to the stockings or shoes by way of 
tlie chimney ; and traditionally, though not invari¬ 
ably, the stockings are hung by the chimney-piece 
or the shoes placed on the hearth. This custom is 
a rite of the hearth analogous to the custom in 
German lore of placing shoes on the hearth to con¬ 
tain the payment or receive the gifts of the house¬ 
hold elves who in favoured families performed the 
housework while the inmates slept. 

The alternative name for Father Christmas of 
Santa Klaus points to the origin of the custom. 
It was the practice, as is recorded by Hospinian, to 
make gifts to the children on St. Nicholas Day in 
commemoration of certain acts of the saint. In 
Franconia boys fasted on the eve in order that the 
saint himself might come and fill their shoes with 
presents. In the performance of these good deeds 
he passed with his train from village to village 
throughout the night. The stocking appears in 
connexion with the saint’s patronage of virgins. 
In various convents in France and Italy it was the 
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oustom of the inmates to hang a silk stocking at 
the door of the abbess, each containing a piece of 
paper or parchment on which was written what the 
owner desired of the saint, and the next morning 
the stockings were found filled with sweetmeats 
and other gifts. 

The practice was not confined to children. At 
the Courts of certain of the Italian princes, the 
oustom of Zopata—the oustom of the shoos—was 
observed, by which on St. Nicholas Day favoured 
individuals found their shoes filled with gifts 
when they came to dress. Sometimes the saint 
himself appears. In Holland on St. Nicholas 
Eve he comes to the houses and holds an inquiry 
into the conduct of the past year, and after a gentle 
reproof for misdeeds ana praise for good, disappears, 
the shoes of the children being found full of appropri¬ 
ate gifts the next morning. In Germany a similar 
function is performed on Christmas Eve by Knecht 
Rupert , who is usually said to be accompanied by a 
white horse. In a house-to-house visitation, good 
conduct is rew arded by a present from Jesus Christ, 
and bad by a rod for the parents, to be used as the 
case requires. 

Gifts at Christmas, however, are not confined to 
children, but are exchanged between adults. -In so 
far as the evidence would point to their association 
with St. Nicholas, among northern peoples, except¬ 
ing always Scotland, they have been transferred 
with the children’s customs to Christmas. In 
southern Europe, more especially in France, the 
practice of making gifts now belongs to the New 
Year. In both cases the origin may thus be traced 
through St. Nicholas to the goodwill and rejoicing 
of the Saturpalia and mid-winter feast. In ulti¬ 
mate analysis, Christmas gifts and * Christmas box s 
no doubt are one and the same ; but in England 
they must be distinguished. They afford another 
example of the co-existence of a northern and a 
southern strain in Christmas observance. The 
custom of making gifts, usually of money, to those 
who may be in a sooially inferior position, is of long 
standing. 

The name * Christmas box * is said to be derived 
from the custom of placing pence in a box for 
the Christmas masses for the poor; but its origin 
is even more remote. A whole group of customs 
point in this direction. By ‘ Gooding ’ and 
‘ Thomasing/ provision was made for the Christ¬ 
mas ceremonial meal of the poorer members of 
the community. Mummers, waits, and carol singers 
were regaled with ale and food and reoeived 
money gifts from the houses at which they called. 
Not only did the overlord sometimes provide 
the yule log, but those who were not members 
of his immediate household were at liberty to 
attend at least part of the Christmas meal or 
celebrations. Tradesmen contributed the yule 
candle or part of the articles necessary for the 
Christmas meal of their customers as ‘ Christmas 
boxes, 1 a oustom which survived until recent years, 
though now perhaps only as the gift of an almanac 
or calendar. It would be a mistake to regard 
these as simply the manifestations of Christmas 
goodwill. The Christmas box was not always a 
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charity ; often it was a fee. For in the house-to- 
house visitation of mummers, waits, and others, at 
other seasonal festivals as well as at Christmas, the 
gifts of money and kind made the donor free of the 
benefits accruing from the ceremony—good luck, 
fertility, and the like. The 4 Christmas box/ in 


fact, was an expression of the-originally communal 
character of the festival and a reaffirmation of the 
one-time solidarity of the social group when the 
well-being of the whole depended upon the due 
participation of every member in the prescribed 
ritual. 


The ‘Old-Fashioned Christmas/ 


By Dr. C. E. 

HEN the rain of Dec. 25, 1927, turned to 
heavy snow, the remark was probably made 
in thousands of homes in Great Britain that this was 
Christmas weather of the real old-fashioned sort. It 
is equally probable that any meteorologist present 
stated with conviction that the old-fashioned 
Christmas is a myth. Prof. W. J. Humphreys, 
of the U.S. Weather Bureau, is particularly severe 
on the similar belief current in America, assuring 
us that statistics prove it to have been “ just the 
same as the new ” ; and nine out of ten meteoro¬ 
logists agree with his dictum. It is, however, 
quite possible to make out a plausible case in 
defence of the popular opinion. 

Meteorological statistics show that recent 
winters in Great Britain have been abnormally 
warm. Comparable records are available for 
more than a century and a half in both London 
and Edinburgh, and show several interesting 
features. In London, after a well-marked maxi¬ 
mum about 1780, there followed a pronounced 
minimum about 1815. The average temperature 
of the three winter months of 1814-15 was 32° F., 
this being the coldest winter of the whole series, 
but 1816 was little warmer. Temperature re¬ 
mained generally low until about 1848, after which 
a second series of warm winters occurred, with its 
crest in 1870. A second period of cold winters 
centred about 1890 ; from 1886 to 1895 inclusive, 
only one winter exceeded 40° F., while both 1890-91 
and 1894-95 were exceptionally cold. During the 
present century the winters have become steadily 
warmer, and the average of the past ten years, 
41*4° F., is the highest since records began. In 
Edinburgh the rise of winter temperature during 
the twentieth century has been even more marked 
than in London. 

A similar result follows from a table included by 
Sir Richard Gregory in his paper on “ British 
Climate in Historic Time ” (Geographical Teacher, 
1924), relating to the number of days of skating 
in Regent’s Park, which totalled 236 during the 
ten winters from 1885 to 1895, compared with 
only 43 in the nine following winters. After 1904 
the records unfortunately ceased, but one knows 
from personal experience .that there has been little 
skating in London in the past twenty-five years. 

An attempt has been made to discover whether 
there was any corresponding decrease in the num¬ 
ber of days with snow, but the figures are difficult 
to collect, and such as were obtained were incon¬ 
clusive. A tendency, generally in evidence, for 
the number to increase with the passage of time 
must be attributed to greater care in observing, 
rather than to a true increase. A specimen study 
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of the eight days centred round Christmas showed 
for the twelve years 1870 to 1881 in London exactly 
the same average as for the 30 years 1886 to J915; 
while in Aberdeen the twelve years wore decidedly 
less snowy than the general average. On the 
other hand, a count of the very snowy and of the 
almost snowless winters in the British Isles, as 
described in Mr. L. C. W, Bonacina’s paper on 
44 Snowfall in the British Isles ” in “ British Rain¬ 
fall ” for 1927, gave for the 25 years 1875-76 to J 899- 
1900,12 very snowy and 6 almost snow less winters ; 
while the subsequent 25 years gave 7 very snowy 
and 9 almost snowless, an apparent decrease in 
snowfall which accords better with the change of 
temperature. 

Although, on the whole, the popular belief thus 
seems to be justified by statistics, there are several 
considerations which suggest that the 4 old- 
fashioned winter ’ was not the winter of a genera¬ 
tion ago. The variations quoted above, with the 
possible exoeption of the cold spell round 1815, 
were comparatively small fluctuations, scaroely 
large enough to impress themselves on slow-moving 
tradition. Moreover, the belief occasionally crops 
up hi the written records of an earlier day. Mr. 
Bonacina points out, in the article referred to, that 
two observers described the snowfalls of December 
1878 as resembling those of a former generation, and 
Dr. Glasspoole quoted in the Meteorological Maga¬ 
zine for April 1927 a reference, written in 1853, 
to 4 4 one of the old-fashioned winters, snow and 
frost/’ No doubt there are still earlier references, 
but I do not think that Pepys uses the term any¬ 
where in his diary, as would have been likely had 
the belief been current in his day. 

There seems to have been a real change of climate 
about 1750. Before that date there was a pro¬ 
longed period, approaching a century, of abnor¬ 
mally dry weather in England. At the same time, 
weather in Norway was stormy and snowy ; this 
and other facts suggest that our droughts were erf 
the / antieyclonic * type, which would bo accom¬ 
panied by generally oold weather in winter. This 
was the time of the great 4 frost fairs ’ on the 
Thames, notably 1683-84, 1715-16, and 1739-40, 
events which were likely to impress the memory 
of Londoners in a way which mere weather could 
not do, and which were kept in mind by the 
numerous ‘ relics/ such as engravings and ballads 
from printing presses set up on the frozen river. 
If the ‘ old-fashioned winter ’ ever had a real 
existence, no series of years is more likely to have 
given birth to the tradition. 

An alternative possibility remains to be con¬ 
sidered ; namely, that the belief results from 
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inaccurate mental processes. Three theories may 
be mentioned. The first is that the change of the 
calendar was responsible. In 1752 eleven days 
were added to the date, so that in 1751 Christmas 
Day fell on Jan. 5, new style, that is, almost 
exactly at the coldest time of the year. The long 
record at Greenwich shows, however, that the 
difference between the mean temperatures of the 
end of December and of the beginning of January 
is inappreciable. Moreover, the ‘ old-fashioned 
Christmas T is praotically interchangeable with the 
‘ old-fashioned winter/ Secondly, Mr. M. T. 
Spence, in the Meteorological Magazine for January 
1927, points out that long spells of cold weather 
occur less frequently than long spells of mild 
weather in winter, so that by the time a cold spell 
arrives, the preceding one has passed into the hazy 
'good old days/ His figures, however, refer only 
to spells which are statistically cold or mild, and 
the popular idea of the weather is often at variance 
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with the statistical. A more plausible theory is 
that the belief is upheld by the memories of immi¬ 
grants into London from the colder and more snowy 
north. A difficulty is that the belief is not confined* 
to London, but is deeply rooted in many rural dis¬ 
tricts where the amount of immigration is very small. 

None of these ingenious theories satisfies, but 
after all, is such ingenuity necessary ? A change 
in our sense of proportion as we grow older would 
seem sufficient, for a few frolics in the snow when 
we were young would colour all our memories of 
winter. The change may not be in the weather, 
but in ourselves. 

I would suggest, therefore, that the belief in the 
* old-fashioned Christmas ' may have originated 
in a sorios of severe winters in the late seventeenth 
and early eighteenth centuries, but that since then 
its vitality has been purely subjective, so that it 
now refers not to any definite period of time, but 
to the childhood of the speaker. 


The Broadcasting of Seismological Reports. 


F ROM the records of a single well-equipped 
observatory the position of the epicentre of a 
large earthquake at a great distance can normally 
bo determined with considerable accuracy. Closer 
estimates can be made, however, when the records 
from several stations are available, and especially 
when the stations are well distributed over the 
world. A system of exchange of seismological 
information by cable was inaugurated several 
years ago by the British Association. By the use 
of information received from stations in India, 
Australia, and America, Prof. H. H. Turner, 
chairman of the British Association Seismological 
Committee, has been able to determine the details 
which he has communicated regularly to the 
Tress. 

Tor the circulation of meteorological data, the 
submarine cable has been almost superseded by 
wireless telegraphy, and it is a natural develop¬ 
ment to use the latter medium for inter-communi¬ 
cation of seismological information. The first step 
was taken by France. Since 1921 the readings of 
seismographs at Strasbourg have been broadcast 
regularly from the Eiffel Tower. The information 
is added to synoptic weather messages by the 
French Meteorological Office. The seismological 
code was given an international standing by pub¬ 
lication in the report of the Rome meeting (1922) 
of the Seismological Section of the International 
Geodetic and Geophysical Union. The code is 
used by the Egyptian Meteorological Service for 
reports from Helwan. Since the beginning of 
1 927, seismological reports from Kew Observatory 
have been broadcast by the Air Ministry with the 
midday synoptic weather report which is sent out 
from Kidbrooke at 14 h. 0 m. G.M.T. Arrange¬ 
ments have been made by the Air Ministry for the 
transmission to London of seismological reports 
from Bombay. These reports also are broadcast 
from Kidbrooke. 

In America, oo-operation amongst the various 
bodies interested in seismology is well organised. 
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Information is collected from the United States 
and Canada by the United States Coast and Geo¬ 
detic Survey, by the Jesuit Seismological Associa¬ 
tion, and by Science Service, the well-known news 
agency. At the request of the Meteorological 
Office, London, it has now been arranged that 
from Jan. 1, 1929, seismological reports will be 
transmitted regularly from Arlington with the 
meteorological synoptic message which is sent out 
at 4 h. 0 m. G.M.T. This service is made possible 
by the co-operation of the United States Coast 
and Geodetic Survey, the United States Weather 
Bureau, and the United States Navy. The meteoro¬ 
logical message from America is re - broadcast 
from the Eiffel Tower at 6 h. 20 m. G.M.T., and the 
seismological information will be included in the 
re-issue. The international or Strasbourg code 
will be used for this service. Details regarding 
the code, wave-lengths, etc., will be supplied bv 
the Superintendent, Kew Observatory, Richmond, 
Surrey, on request. 

The data will refer to two ^stations which will be 
selected on each occasion by the Coast and Geo¬ 
detic Survey. The stations will be chosen from 
those for which the phases of the earthquake are 
well determined. Stations not too far from the 
epicentre and pairs giving a good angle of inter¬ 
section will be selected. 

The list of possible stations includes not only 
nine in the United States (Berkeley, Chicago, 
Cincinnati, Fordham, Georgetown, Harvard, St. 
Louis, Sitka, and Tucson), but also two in Canada 
(Ottawa and Victoria), one in the West Indies (San 
Juan), and four in or beyond the Pacific (Apia, 
Honolulu, Manila, and Wellington). 

The new service^ will be much appreciated by 
European seismologists. The elasticity of the 
system by which the most valuable data are 
selected for transmission is noteworthy. In some 
cases trustworthy estimates of the positions of the 
epicentres of earthquakes will be available at once 
instead of after a delay of aOverid weeks. 
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Obituary. 


Dr, J. MoA. Henderson, 

EWS has been received by cable of the death 
of John McAflkill Henderson, at Nairobi, in 
Kenya Colony, East Africa, where he was carrying 
out research on deficiency diseases on the African 
native. Dr. Henderson was a graduate of the 
University of Edinburgh, where in addition to 
having a distinguished academic career he was 
president of both the Students’ Representative 
Council and the Students’ Union. 

In 1923 Dr. Henderson joined the staff of the 
Physiology Department of the Rowett Research 
Institute in Aberdeen. His chief work in Aberdeen 
was in connexion with the effects of ultra-violet 
irradiation on mineral metabolism in animals. The 
results of hjs investigation on this aspect of nutri¬ 
tion made a permanent contribution to our know¬ 
ledge of the subject. 

In 1926, Dr. Henderson was sent to East Africa 
with a group of other workers from the Rowett 
Institute to carry out an investigation on deficiency 
diseases in farm animals and African natives. The 
reports on this work which have been sent homo show 
that he has opened up a field of investigation of ex¬ 
ceptional interest. The data accumulated seem to 
throw new light on some of the problems of disease 
in the African native. This investigation, which 
was carried out in co-operation with Dr. Gilks, 
Principal Medical Officer of Kenya, and his staff, 
was done under the general supervision of a sub¬ 
committee of the Civil Research Committee, con¬ 
sisting of Major Walter Elliot, M.P., Sir Frederick 
Gowland Hopkins, Sir Walter Fletcher, Prof. E. P. 
Cathcart, Dr. A. T. Stanton of the Colonial Office, 
and the Director of the Rowett Institute. All the 
data collected by the late Dr. Henderson and his 
colleagues are available, but the lack of Dr. 
Henderson’s help in their interpretation will be a 
serious loss to the investigation. 

Dr. Henderson was a man of wide culture, who 
was much beloved by his colleagues. Although 
only thirty-three years of age he had already done 
brilliant research work, and had undoubtedly a 
most distinguished future as a physiologist. His 
death is an irreparable loss not only to the Institute 
to which he belonged, but also to the wider field of 
scientific research in which he was engaged. 

J. B. 0. 

Dr. Max Margosches, professor of chemical 
technology at the German Teohnische Hochschule 
in Brtinn, died on Sept. 27, after an operation, in his 
fifty-second year. We are indebted to the Chemiker- 
Zeitung for the following details of his life and work. 
Bom at Jasgy, in Rumania, Margosches studied at 
the Teohnische Hoohschule in Vienna and, after 
graduation there, was appointed assistant to Prof. 
Donath at the Teohnische Hochschule in Brunn. In 
1906 he became lecturer on the chemical technology 
of mineral oils,fats,and asphalts, He was appointed 
extra-ordinary professor in 1913, and in 1918 he 
succeeded to the chair of chemical technology. In 
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conjunction with Donath he carried out numerous 
investigations on coal, asphalt, and tar. Mar- 
gosches’ success in this field led to his appoint¬ 
ment by the Austrian Ministry of Commerce xe a 
delegate to the International Petroleum Congress, 
where he prepared a comprehensive report on the 
subject of asphalts, and he was elected a member of 
the International Petroleum Commission. In 1907 
he began the publication of a comprehensive work on 
chemical analysis, which has had a wide circulation 
among analysts. The researches of Margosches and 
his pupils in the field of chemical technology, and 
particularly of oils and fats, led to the publication 
of a large number of scientific papers, many of 
which dealt with iodomotric methods of analysis 
and the applicability of Kjeldahl’s method of 
estimating nitrogen to the analysis of nitro-groups 
in organic compounds. 

Mr. Douglas J. P. Berridgb, who died on 
Nov. II after an operation in London, spent nearly 
the whole of his life as senior science master at 
Malvern College. The eldest son of Mr. Thomas 
Berridge, solicitor, of Leicester, he went up to 
Wadham College, Oxford, and took honours in 
natural science in 1892. He was for a short time 
a master at Dulwich, before his appointment to 
Malvern in 1893. At that time science was almost 
unknown as a school subject, and Berridge was one 
of the pioneers of science teaching. The proposal 
to found a Science Masters’ Association originated 
in 1900, when a letter was sent out from Eton to 
the science masters in 67 schools. The result was 
the Association of Public School Science Masters, 
which later became the Science Masters’ Associa¬ 
tion. Berridge was one of the original members, 
and in 1907 was appointed secretary, holding the 
post for the maximum period of four years. 
He served for several years as secretary of the 
Section of Educational Science of the British As¬ 
sociation, and also as recorder of the Section. To 
the end of his life, and in spite of serious ill-health, 
Berridge remained an indefatigable worker, always 
wanting to undertake more than his fair share of 
common duties in school or in committees. En¬ 
thusiastic and often inspiring as a teacher, he in¬ 
cluded F. W. Aston among his pupils. As a house¬ 
master at Malvern he quickly won the devotion of 
his hoys, many generations of whom will remember 
his example with affection. Increasing ill-health 
finally compelled his retirement in April 1927. 

We regret to announce the following deaths ; 

Mr. James Edwards, curator and secretary to the 
late Mr. H. J. Elwes, with whom he was associated in 
the preparation of several monographs on the lesser 
known butterflies, and himself an authority on British 
beetles and Homoptera, on Oot. 13, aged seventy-two 
years. 

Dr. Frank C. Wagner, president of the Rose Poly¬ 
technic Institute since 1923, known for his work on 
dynamo design and engine testing, on Nov. 21, aged 
sixty-four years. 
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News and Views. 


The continued illnesH, and consequent physical 
weakness, of liis Majesty the King til] the minds of 
his devoted people with anxiety and their hearts with 
deep sympathy for all the members of the royal 
family. During the past month the thoughts of 
millions of citizens at home and overseas have been 
turned towards the bed of sickness at Buckingham 
Palace, and every bulletin recording the King’s 
condition has been eagerly awaited. It is not sur¬ 
prising that the very trying time through which his 
Majesty lias been passing should have led to weakness 
and almost to exhaustion, but by using every resource 
at the disposal of modern medical science, the royal 
physicians have been able to maintain his strength 
sufficiently to justify the hope that the troublesome 
malady and its effects will be completely overcome, 
though progress towards perfect health may be slow. 
What we are anxiously watching is veritably a fight 
against disease with weapons provided by the best 
existing knowledge of bacteriology, radiology and 
electro-therapy, aseptic surgery and neurology. We 
cannot entertain any other thought than that through 
these applications of science and medical skill his 
Majesty will be preserved for many years yet to 
roceive the homage of his faithful people. 

Sm William Boyd Dawkins, distinguished in the 
departments of geology, archaeology, and anthropo- 
logy, celebrates the ninetieth anniversary of his birth 
on Wednesday next, having been born on Dee. 26, 
1838. W r e'offer very hearty congratulations, in which 
we are sure all scientific workers will join, to this 
veteran of the old-time 4 joyous band ’ of geologists. 
Sir William was elected a fellow of the Royal Society 
sixty-one yoars ago ; his fellowship of the Geological 
Society is, however, of longer period—sixty-seven 
years, though that is exceeded in the case of Mr. 
Ernest Noel, who has been on the roll actually seventy - 
nine years, and whose age is ninety-seven. Son of a 
clergyman. Sir William Boyd Dawkins was born at 
Buttington Vicarage, near Welshpool, Montgomery¬ 
shire. Educated at Rossall, he graduated at Jesus 
College, Oxford, of which college he is an honorary 
fellow. Evincing a strong bent for geology, he 
obtained a post on the Geological Survey of Great 
Britain in 1862, remaining until 1869, when he became 
curator of the Manchester (Owens College) Museum, 
his connexion in this capacity covering a long series 
of years ; it would be difficult indeed fully to appraise 
the consequent high value of his services. He is still 
personally concerned in the development of the in¬ 
stitution. Sir William took up in 1874, and long held, 
the choir of geology and - palaeontology in Owens 
College* (afterwards Victoria University). An original 
member (1882) of the scientific committee discussing 
the Channel Tunnel project, Sir William was en¬ 
trusted with the geological survey of the English and 
French coasts. Stimulated by the researches of 
Prestwich, he engaged in considerations referring to 
the existence of coal deposits in Kent. Thirty-eight 
years back, in a communication to Nature of Mar. 6, 
1890, entitled, 44 The Discovery of Coal near Dover/* 
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the story of the enterprise was recited in illustration 
of the progress of a scientific idea passing through 
various phases. The south-eastern coalfield is now 
“ clearly defined, and ranks among the assets of the 
nation ” (Dawkins, 1918). 

A long and varied list of papers recorded in the 
Royal Society’s “ Catalogue of Scientific Papers” 
stands to the credit Of Sir William Boyd Dawkins. 
Chief in importance may be mentioned his series of 
monographs on “ The British Pleistocene Mammalia,” 
issued by the P&lseontographical Society (1866-87). 
Wild animals, he remarks, are of equal interest to the 
geologist, the archaeologist, and the historian ; for 
they afford to the first a means of classifying the 
deposits with which ho has to deal, while in archaeology 
and history they bear a direct relation to the numbers 
and civilisation of the human dwellers in the same 
region. Besides the foregoing, his published works 
include two fascinating books, 44 Cave-Hunting ” 
(1874) and “Early Man in Britain” (1880). The 
former treated of the formation of caves and of the 
light thrown by their contents on the sojourn of man 
in Europe, and on the changes in climate and geo¬ 
graphy. Of similar significance was Ms co-operation 
in the exploration of the hyama den of Wookey Hole, 
near Wells. 8ir William is Hon. D.Sc. (Oxon), and 
he has received from the Geological Society the Lyell 
and Prestwich medals. He was president of Section 
C (Geology) at the British Association’s meeting at 
Bath in 1888, 

The centenary of the death of William Hyde Wol¬ 
laston—a contemporary of Davy and Dalton—falls 
on Dec. 22. Wollaston was bom in 1766 at East 
Dereham, Norfolk, the birthplace also of George 
Borrow. Although endowed with the cautious judg¬ 
ment of a true natural philosopher, and the manipula¬ 
tive skill of a wizard, he yet just missed that lofty 
eminence in the world of science which some of his 
associates attained. His interests My mainly in the 
infinitely little ; in a microcosm of his own making. 
After being educated at Charterhouse and Cambridge, 
Wollaston set up in practice ks a doctor at Bury St. 
Edmunds. However, on account of his shyness and 
sympathy with physical suffering, he realised his 
unfitness for a medical practitioner. Luckily he 
came into a comfortable fortune, and was able to 
abandon medicine and devote his talents to applied 
science, when still as a young man he was trying to 
establish himself as a physician in the metropolis. 
In 1793 he was elected a fellow of the Royal Society 
—his father at one time was on its council—and 
throughout the rest of his life he worthily upheld 
the honour of that distinguished body, as a constant 
contributor to its publications, as a secretary, and in 
1820 as interim president; he having been elected 
to succeed Sir Joseph Banks, but knowing Davy’s 
ambition, he vacated the chair a few months later. 

Wollaston’s remarkable acuteness ofvisionwasofton, 
a topic of conversation among his intimate friends. 
On horseback he could detect small plants that others 
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could only see when dismounted and close to the 
hedgerows. He discovered several dark lines in the 
solar spectrum with his naked eyes. This attentive¬ 
ness to minute things is exemplified in the construc¬ 
tion of his well-known gossamer threads of platinum 
wire, and in the making of a voltaic cell in a tailor’s 
thimble, powerful enough to raise those fine strands 
to incandescence. Sometimes at house parties he 
surreptitiously tested the range of audibility of the 
guests by blowing a shrill pocket whistle. His dis¬ 
covery of the rare metals palladium and rhodium was 
a direct result of superfine chemical analysis of the 
discarded remnants of platina residues. So extensive 
and generally so infallible was his knowledge of 
scientific matters that he was familiarly called the 
* Pope.* To many of his inventions and discoveries 
Wollaston gave a practical and marketable form, and 
his periscopie spectacles, camera lucida, and reflecting 
goniometer found a ready sale ; while his rediscovery 
of the art of cutting diamonds and of rendering 
platinum malleable greatly increased his income. 
He bequeathed funds and presents to the Royal 
Society, the Royal Astronomical Society, and the 
Goological Society, the Wollaston medal of which is 
named after him. 

On the same day that Wollaston died, Robert 
Blair, the first professor of practical astronomy in the 
University of Edinburgh, passed away at Westloch, 
Berwickshire, having held his post since 1785. Blair 
had been a naval surgeon, and was present at the 
action of April 12, 1782, when Rodney boat the Comte 
de Grass© in the West Indies, and he attended Capt. 
Lord Robert Manners, who was mortally wounded. 
Tlie noble family to which Manners belonged, in 
gratitude to Blair, solicited the Crown to found a chair 
for him, and thus Blair became a professor at Edin¬ 
burgh, The post, however, was a sinecure, with a 
salary of £120. The writer Doran, some years ago, 
said : " If Blair was not a practical astronomer he was 
an experimental philosopher of groat repute, and his 
experiments and observations on tho refreligibility 
of light oxcited considerable interest in his own day, 
Mid may be read with profit even now, when philo¬ 
sophers and experiments have equally increased.” 
Unfortunately, few details are known of Blair’s life. 

, At a recent meeting of the Council of the National 
Museum of Wales, a letter was received from H.M. 
Treasury intimating that the Government is prepared 
to make grants from the National Exchequer, amount¬ 
ing to £50,000, towards the cost of ereoting the seoond 
section of the National Museum of Wales. This 
section will include the East Gallery and the lecture 
theatre, and will provide six additional exhibition 
rooms. The total oost of this further building is 
estimated to be £150,000. Of this sum about £50,000 
is in hand, and the Treasury grant is made on the 
condition that the further £50,000 required will be 
raised locally. The Government has been induced to 
make this special grant with the view of affording 
relief to the exceptional amount of unemployment 
prevalent in the South Wales area, and on the under¬ 
standing that the contracts will be so placed as to 
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employ South Wales labour, directly or indirectly, to 
the utmost possible extent. In spite of the acute de¬ 
pression in the Sooth Wales are a, it is expeoted that 
the sum required will be subscribed in a short time 
and so enable the offer of the Government to be 
redeemed. Plans, specifications, and bills of quantities 
for part of the work being already prepared, the 
Council ih in a position to accept tenders for part of 
the contemplated building at once, and it is hoped 
that work will begin early in the New Year. The 
completion of the new wing will take about three 
years, but when it is erected Wales will have in its 
National Museum one of tho finest and most up-to- 
date museum buildings in the world. 

In engineering industry there are unfortunately 
some who have initiated inventions which have 
proved of groat commercial value, and yet have 
reaped little or nothing from their invention. A few 
take this in a philosophic spirit and are not em¬ 
bittered by seeing others being honoured for having 
taken some slight part in the development of their 
ideas. Occasionally we find one who takes a pride in 
his obscurity. He knows that he deserves well of his 
fellow-men. Ho is not blind to his own merits, and he 
resents being patronised by governments, societies, or 
individuals who know little of his work. Outsiders 
regard him oh a hermit, or possibly a misanthrope. 
Luckily, however, he generally has a few friends whose 
appreciation he values. Such a one was Oliver 
Heaviside, whose life history hh a pioneer has been 
well written by Mr. Kollo Apployard in Electrical 
Communication for October. His invention of the 
distortionless circuit in telephony and the great com¬ 
mercial developments to which this gave rise are now 
well known. Many of His discoveries, however, are 
not so well known, the reason being partly due to a 
stubborn clinging to his own methods and symbols, 
which puts difficulties in the way of everyone who 
| has not studied his writings closely. Some of his 
friends—Heinrich Hertz, for example—were well 
aware of this. We notice, that in a letter written to 
him by Hertz from Bonn in 1890, he is told that it is 
a false pride which prevents him from explaining to 
others more fully how his results are arrived at. It is 
ancient wisdom “ that the many will expect you to 
come to them and not come up to you, be your merits 
ever so great.” Thus it was not for lack of good 
worldly advice that Heaviside preferred to travel by 
the difficult path he chose. 

At a general meeting of the Society for the Preserva¬ 
tion of the Fauna of the Empire which was held in the 
lecture hall of the Zoological Society, Regent’s Park, 
on Dec, 10, Dr. J. M. Dersoheid, of the International 
Informatory Office for the Protection of Nature, 
Brussels, introduced the late Mr. Carl Akeley’s film 
taken in the Kivu Parc National Albert, Belgian 
Congo, which has never been exhibited in public. 
This film shows interesting scenes in the life of the 
mountain gorilla, and a wonderful presentment of the 
live volcanoes and lava lakes of the Kivu area. The 
Belgian Ambassador, H. E. Baron de Cartier de 
Marohienne, afterwards gave an address on the Kivu 




972 


NATURE 


[December 22,1928 


national park, and expressed the hope that the British 
administration of the adjoining area of Uganda would 
declare the gorilla country on its side of the border 
also a sanctuary for the animals. Mr. J. Smit, High 
Commissioner for the Union of South Africa, described 
what is beiDg done in respect of declaring game re¬ 
serves and national parks in South Africa. Many 
farmers there are now sparing baboons, for they do 
so much good by destroying harmful insects among 
the crops, that they much more than make up thereby 
for the grain that they consume themselves. The 
meeting passed a resolution that “ the Society has 
heard with concern and regret that an English party 
has loft for Africa on an aeroplane alleged to be 
equipped for the pursuit of wild animals from the 
air." 

The twenty-fifth anniversary of the first controlled 
flight in a power-driven aeroplane, made at Kitty 
Hawk, North Carolina, on Dec. 17, 1903, by the 
Wright brothers, was celebrated at a dinner held at 
the Scionoe Museum, South Kensington, on Monday 
last. The dinner was held under the auspices of the 
Royal Aeronautical Society and, most appropriately, 
in the gallery of the Museum where the original Wright 
machine hangs. Mr. Griffith Brewer, who was the first 
Englishman to fly with the Wright brothers and has 
been closely associated with them, gave a short ad¬ 
dress on their work, in the course of which he said that 
the Wrights, having considered fully the work of their 
predecessors in attempts at human flight, decided that 
the main problem was equilibrium rather than the 
application of power to wings. They built a glider, 
which was balanced by changing the angle of the 
wing tips. A long series of measurements of the 
lift and drag of the machine were made, in the light 
of which other gliders were built and tested, a wind 
tunnel having been constructed meanwhile in order 
to examine the effects of wind pressure on surfaces 
at various anglos. Finally, the first power-driven 
machine was designed and built, even to the engine 
and propellers, and successful flight was accomplished 
on Dec. 17, 1903. Four flights were made before a 
gust of wind tipped the machine over and wrecked it, 
but it has recently been restored by Mr. Orville Wright, 
and now hangs in the Science Museum. The anniver¬ 
sary was oelebrated at Kitty Hawk in the preBenoe of 
Mr. Orville Wright and representatives of the U.S. 
Government and various aeronautical organisations, 
by the unveiling of a granite boulder bearing a 
memorial tablet. 

As honorary president of the Edinburgh University 
Forestry Society, Col. F. R. S. Balfour, of Dawyck, 
delivered hie presidential address to the Sooiety at 
the University on Dec. 7. His subject was “ The 
Trees of the North Pacific Coast of America/’ 
illustrated by a fine series of slides from photographs 
taken by himself. Col. Balfour pointed out that the 
arborescent species on the west and east of the main 
Continental Divide of the Rookies differ entirely ; 
owing to a similarity of climate many of the oonifers 
on the west do well in Great Britain, whereas the ! 
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oaks, hickories, maples, etc.—growing to the east* 
Many slides were shown depicting, in their natural 
surroundings, exotics now well known in Great 
Britain, such as Douglas, hemlock, several silver firs, 
spruces, sequoias, and pines. Col. Balfour recalled 
the fact that the first knowledge in Europe of these 
species was due to Archibald Menzies, who was doctor 
on board of Vancouver’s ship the Discovery and 
oolleoted species in 1792. Thirty years later David 
Douglas was sent out by the Royal Horticultural 
Society and was the first to send home seed of Pacific 
coast conifers. 

In speaking to the toast of 11 Forestry n at the Edin¬ 
burgh University Forestry Society’s annual dinner on 
- Deo. 7, Prof. E. P. Stebbing dealt with the possibilities 
which the Benmore estate in Argyllshire, presented 
by Mr. Harry Younger to Government in 1925, offers 
as a practical training centre and research station 
for forestry educational centres in Great Britain. 
Including two neighbouring estates purchased by the 
Forestry Commission, the area extends to some 
8000 acres, with a number of plantations of different 
types, forest nurseries, an arboretum, and a mansion- 
house capable of providing quarters and other 
facilities for visiting students. It is also intended to 
have a botanical garden at the centre, which is 
receiving consideration from the professors of botany 
of Edinburgh and Glasgow. After pointing out that 
many Continental European forestry schools have 
areas of woods attached to them for educational and 
research purposes, Prof. Stebbing said that it might 
be possible for the appropriate Government depart¬ 
ment and the heads of university schools interested to 
work together to develop the possibilities of Benmore. 
In speaking to later toasts, both Prof. Wright Smith 
and Dr. J. D. Sutherland, of the Forestry Commission, 
referred to Benmore. Prof. Wright Smith said they 
could not have fallen upon a happier spot in the 
Western Highlands, and the prospects are peculiarly 
I attractive. There are many problems, and it is early 
, yet to say on what lines they will develop. Dr. 
Sutherland said that it is the wish of the Forestry 
Commission that Benmore shall be made use of in 
every possible way for forestry and botany, and he 
is satisfied that those responsible will call in and be 
guided by those who can tender valuable advice. 

The second International Conference on Bituminous 
Coal began at Pittsburgh on Nov, 17. Dr. T. S. Baker, 
in opening it, visualised a time when the pipe for 
liquid and gaseous fuel and the cable for power, all 
obtained from coal, would displace the coal truck. 
He urged the endowment of research to develop coal, 
the “ most useful raw material with which man is 
endowed/ 1 Many nations were represented and some 
interesting announcements were made. Thus Dr. C, 
Krauoh described the results obtained by the LG* 
on the hydrogenation of solid fuel. Germany has 
I become independent of many imported raw materials 
—fuel oils, lubricants, fats—edible and otherwise* 
Thus at Leuna the annual output of synthetic motor 
spirit will by the end of 1929 have reached 260,000 
tons. Hydrogenation has proved to be a means of 
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desulphurising mineral oil, and by arrangement with 
the Standard Oil Co., this is to be introduced into 
Amerioan refinery practice. At some future da to 
such a process might be of decisive importance in 
refining oil from English Hhales rich in sulphur. Dr. 
Krauch advances a new theory that petroleum results 
from the hydrogenation of vegetable remains. 

M, G. Claude gave an account at the Second Inter¬ 
national Conference on Bituminous Coal of his pro¬ 
posals for generating power by utilising the difference 
of temperatures found at the surface and the sea 
bottom. He has constructed a model installation to 
show how water vapour at the surface can be expanded 
through a turbine and then condensed to a vacuum 
at the low temperature of the sea floor. Such an 
invention would seem to lack urgency until the world’s 
coal resources near depletion. A. T. Stuart of 
Toronto returned to the advocacy of production of 
hydrogen and oxygen by the electrolysis of water, by 
off-peak current of hydro-electric stations. The 
hydrogen could be made available for chemical syn¬ 
thesis and the oxygen for other purposes, among 
others for the gasification of fuel. He visualises a 
condition where the oxygen might be had almost cost 
free. This suggestion is interesting, because the use 
of oxygen in gas-making has been repeatedly con¬ 
sidered, but the price of oxygen has hitherto been a 
stumbling-block. 

The Laboratory of the Division of Animal Nutrition, 
the first building to be completed by the Common¬ 
wealth Council for Scientific? and Industrial Research, 
was officially opened in the grounds of the University 
of Adelaide, by the Prime Minister of Australia, on 
Oct. 22. In this laboratory there will be carried out, 
under the direction of Prof. T. Brailsford Robertson, 
all the fundamental biochemical work upon winch he 
proposes to base his studies of nutrition of stock, and 
particularly of sheep. The cost of the laboratory is 
approximately £14,000, and it is of two stories. On 
the ground floor there are a general offioe, recording 
and computing department, drawing office, dark 
room, centrifuge room, office and laboratory of the 
Chief of the Division, three laboratories for chemists, 
and caretaker’s and store rooms. The first floor is 
divided into two similar portions, each containing 
an offioe for a technician and preparation room, an 
animal room (for mice on one side and rats on the 
other), kitchen, sterilising and washing rooms, and 
food bins. In addition to the work going on in this 
building, field work on sheep is in progress at the 
Waite Institute and also at four field stations wliich 
have been established, one some 200 miles north of 
Port Augusta (South Australia), another near Beau¬ 
fort (Victoria), a third at Moree (New South Wales), 
and quite recently a fourth at Springsure (Central 
Queensland). 

American scientific institutions liave the knack of 
making their annual reports interesting to a vride field 
of readers. This is mainly because they are engaged in 
a Variety of exploration work and do not hesitate to 
describe in vivid language the adventures of their ex- 
plorers in their collecting grounds, instead of simply 
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cataloguing the trophies of the trip. The Year Book of 
the Academy of Natural Sciences in Philadelphia for 
1027 keeps up the tradition. Wharton Huber de¬ 
scribes his observations on the habits of the birds in 
the Bear River region of the Great Salt Lake, where he 
made good use of the 4 alkali poisoning * which has de¬ 
stroyed thousands of ducks there, by collecting from 
the dead and dying complete plumage series of six 
species of ducks which breed in the area. Clement B. 
Newbold clearly enjoyed his experiences in hunting 
Stone’s sheep and the mountain goat of British Col¬ 
umbia for two museum life-groups. It is interesting 
to note that the progress of the exhibits in the museum 
is entirely due to the generosity of members and friends 
of the institution, since most of the endowment funds 
are restricted to the maintenance of the building, the 
scientific staff and the research work being conducted 
by them. The accounts reveal that these special dona¬ 
tions amounted to more than £3000 ; the total ex¬ 
penditure for the year was abotit £18,000. Four 
hundred and four new members were elected during 
the year. 

The * Before Easter ’ lectures at the Royal In¬ 
stitution will oornmence on Tuesday, Jan. 15, at 
5.15 p.m., when Dr. F. A. Freeth begins a course of 
two lectures on critical phenomena in saturated 
solutions. On Tuesday, Jan. 29, Prof. J. S. Huxley 
delivers the first of six lectures on evolution and the 
problem of species ; on the following Tuesdays there 
will be two lectures by Dr. S, W. Kemp on Antarctic 
whaling investigations. On Thursdays there are to 
bo two lectures by Major Gordon Home on Roman 
London ; three by Sir William Bragg on the early 
history of X-rays ; and two by Prof. A. O. Rankine 
on physics in relation to oil finding. The Saturday 
afternoon lectures include four by Sir Ernest Ruther¬ 
ford on molecular motions in rarefied gases. The 
Friday evening meetings will commence on Jan. 18, 
when Sir William Bragg will deliver a discourse on 
further progress in crystal analysis. Succeeding dis¬ 
courses will probably be delivered by Prof. A. C. 
Seward, Prof. J. L. Myres, Mr. C. E. R. Sherrington, 
Dr, E. K, Rideal, Dr. F. A. Bather, Sir Robert 
Robertson, Prof, T. F. Tout, Prof. V. M. Goldschmidt, 
and Sir Ernest Rutherford. 

Prof. G. Kcenigs, professor of physical and ex¬ 
perimental mechanics at the Sorbonne, Paris, has 
been elected an associate of the Royal Academy of 
Belgium. 

Prof. Edmund B. Wilson, of Columbia University, 
New York, has been awarded the Daniel Giraud Elliott 
medal of the U.S. National Academy of Sciencos, for 
the “most meritorious work in zoology or palaeon¬ 
tology ” for the third edition of his 44 The Cell in 
Development and Heredity." 

THE council of the Royal Anthropological Institute 
has awarded Rivers’ Memorial Medals for 1928 to 
Mr. Sidney H, Ray and Mr. E, Torday. These medals 
are given for work in anthropology in the field of out¬ 
standing merit. The award to Mr. Ray is in recogni¬ 
tion of his research in the linguistics of Papua and 
Melanesia, a subject on which his knowledge is 
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oertainly unique. Mr. Ray was a member of the 
Cambridge Anthropological Expedition to the Torres 
Straits in 181)9, of which Dr. A. C. Hftddon was the 
leader. Mr. E. Torday receives the medal in recogni¬ 
tion of his work in the Belgian Congo, where he con¬ 
ducted an expedition whioh collected a mass of infor¬ 
mation relating to the social organisation and religious 
beliefs of the tribes and brought back a remarkable 
collection of ethnographical objects, some of which 
revolutionised previous ideas of the capabilities of the 
Afri can as an artist. 

Recent appointments to scientific and technical 
departments made by the Secretary of State for the I 
Colonies include three assistant conservators of 
forests : Mr. R. V. H. Porter to Nigeria, Mr. A. K.~ 
Gibbon to Tanganyika Territory, and Mr. F. S. 
Walker to the Federated Malay States. Mr. C. B. 
Taylor has been appointed a superintendent, Agri¬ 
cultural Department, Nigeria, and Mr. R. H. Cowan, 
produce inspector in the same Department, Mr. R, 
M. Maynard has been appointed district agricultural 
officer, Tanganyika Territory. Among recent trans¬ 
fers and promotions notified are the following : Mr. 
H. A. Tempany (director of agriculture, Mauritius) 
to he director of agriculture in Malaya ; Mr. H. B. 
Waters (deputy assistant director of agriculture, 
Nigeria) to be deputy director of agriculture, Gold 
Coast; Mr. G. N. A. Hall (veterinary pathologist, 
Uganda) to bo veterinary pathologist,, Nigeria. Mr. 
W. Allan has been appointed assistant research 
officer. Northern Rhodesia. 


Catalogue No. 610 of Messrs. Francis Edwards, 
Ltd.', 83 High Street, Marylebone, W.l, is of biblio¬ 
graphic interest, being devoted to early news¬ 
papers, magazines, periodicals, and journals of learned 
societies. A few of the items relate to scientific 
publications. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A principal 
of York Technical Institute—The Secretary, Educa¬ 
tion Offices, York (Dec. 20). Two junior research 
Assistants in the High-Pressure Gas Research Labora¬ 
tories of the Department of Chemical Technology of 
the Imperial College of Science and Technology—The 
Registrar, Imperial College of Science and Technology, 
South Kensington, S.W.7 (Deo. 30), A junior lec¬ 
turer in metallurgy in the University of the Wit- 
watersrand, Johannesburg—The Secretary, Office of 
the High Commissioner for the Union of South Africa, 
South Africa House, Trafalgar Square, W.C.2 (Jan. 16). 
A principal of the School of Science, Technology, 
Commerce, etc,, of the Bournemouth Municipal 
College—The Director of Education, Town Hall, 
Bournemouth (Jan. 19). A secretary of the North- 
Western Polytechnic—The Clerk to the Governors, 
North-Western Polytechnic, 3 Temple Gardens, EX.4. 
A junior assistant under the Directorate of Radio¬ 
logical Research, Research Department, Woolwich— 
The Chief Superintendent, Research Department, 
Woolwich, S.E.18, A temporary librarian at the 
Leicester College of Technology — The Registrar, 
Colleges of Art and Teolmojogy, Leicester. 


Our Astronomical Column. 


OllAKACTEK FIGURES OF SOLAB PHENOMENA.- -The 
first number of a Bulletin for Character Figures of 
Solar Phenomena has just been issuod from Zurich 
under the auspices of trie International Astronomical 
Union. It was resolved at the Leyden meeting of the 
I.A.U. to publish a quarterly bulletin of solar data, so 
that investigators mipht, with as little delay as pos¬ 
sible, be provided with daily index figures of solar 
activity, much in the same way that the De Bilt 
figures furnish magnetic data. 

The first bulletin, covering the period January— 
March 1928, contains for each day, whenever possible 
(1) the relative spot numbers for the whole disc and 
for a central zone between the meridians 30° east and 
west of the sun’s central meridian ; (2) a measure of 
the intensity of the sun’s ultra-violet radiation ; (3) 
character figures expressing the area and intensity of 
calcium flocculi in the central zone of the disc ; (4) ami 
(5) similar character figures for bright Ha flocculi and 
dark Ha flocculi respectively. There are a number 
of contributing observatories, and the bulletin is com- 
piled by Prof. W. Brunner, of the Federal Observe- 
tory, Zurich. Those engaged in tracing solar-terres- 
trml relationships will have a useful source of current 
solar data provided quarterly by these bulletins. 


Mathkmatioal Tables,— The Handbook of th 
Bntwh Astronomical Association for 1929 contains i 
bat of tables by Dr. L. «T. Comrie, chief assistant at th< 
Nautical Almanac Office, together with notes am 
comments on the special features of each. He is suel 
an expert in the use of tables that his experience is o 
great value. He himself, in conjunction with Prof 
Milne- J honison, m bringing out a volume of 4-fitmr 
tables which will be more extensive than any existini 
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4-figure tables and will include hyperbolic and inverse 
trigonometrical functions. 

The increasing use of calculating machines has onoe 
more brought natural functions into importance; 
Brandenburg, Gifford, and Hayashi have all brought 
out tables of this kind ; the last two extend to 8 
decimals. The increase of accuracy in some fields of 
astronomy makes this degree of accuracy advisable. 
Bauschinger and Peters brought out logarithm tables 
to 8 decimals several years ago ; Dr.CJomrie informs 
us that Peters has also prepared an 8-figure table of 
sum-and-difference logarithms, but this is held up for 
want of means of publication. - The publication of the 
present list may be useful in such respects as this by 
helping to put prospective purchasers in touch with 
the publishers. 

Cape Catalogue of 4669 Stabs. —This catalogue 
is based on observations made with the reversible 
transit circle at the Cape between 1918 and 1926. 
Observations of the sun, Mercury, and Venus indicate 
a correction of about - 0*06 sec. to Newcomb’s 
equinox. Similar corrections have been found at 
other observatories ; it is not applied in this catalogue, 
whioh is still based on Newcomb’s value. The stars 
in this catalogue are all contained in Boss’s pre¬ 
liminary general catalogue. They show a dose agree¬ 
ment with Eichelberger’s fundamental catalogue; 
this is to be expected owing to the high weight given 
by Eichelberger to the Cape observations; many of 
those in the present catalogue had been used by him. 
The correction found to Boss’s declinations between 
10° and 30° north deck is 0-44** in fair agreement with 
0 6U given by the recent Greenwich Altazimuth 
catalogue. 
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Research Items. 


Electrical Reproduction of Speech. —Tho pro¬ 
duction of sound pictures has made it necessary for 
research engineers to study very closely the funda¬ 
mental principles of speech, hearing, and music. In 
the United States there is now a Society of Motion 
Picture Engineers, and some of the papers read before 
it are reproduced in the Bell Laboratories Record for 
November. Such problems as sound recording, wax 
recording, recording with tho light valve, speed con¬ 
trol, sound projector systems, ami the fundamental 
principles of speech, hearing, and music are discussed 
In an able and interesting way. Studies on the wave 
forms of Sf>cech sounds have shown that the pitch of a 
man’s voice is of the order of 128 cycles per second, 
whilst that of a woman is of the order of 256 cycles. 
In both cases overtones occur. Woman’s speech is 
more difficult to interpret than man’s. This may be 
partly due to the fact that it does not disturb the 
membrane of hearing in so many places. Tho more 
difficult consonant sounds in woman’s speech are not 
only fainter, but also require a higher frequency range 
for interpretation. When by electrical methods fre¬ 
quencies below 100, 200, . . . 1000 cycles are pro¬ 
gressively eliminated from speech, its character 
changes in a marked way. Timbre or ‘ tone colour * 
best describes the characteristic lost. For the correct 
interpretation of speech sounds, frequencies below 
300 cycles do not appear to be necessary. When 
frequencies above 8000, 7000, . . . 3000 cycles are 
progressively eliminated, the character of tho speech 
again changes markedly. The characteristic lost 
may be described as sibilance. It refers to tho hissing 
or frictional character of speech. The impairment 
produced by eliminating higher frequencies is gener¬ 
ally greater in the case of female voices. Timbre 
seems to be more important in music than in speech. 
In order to distinguish the tones of various instru¬ 
ments, the fundamental and the first three or four 
overtones are essential. 

Fishes from the Philippines. —In the Philippine 
Journal of Science^ May 1928, Mr. Albert W. Harre 
and Mr. Haraclio R. Montalbon describe twenty-two 
species of Gbatfishes (The Goatfishea, or Muilidee, of 
the Philippines). This family includes upwards of 
forty species belonging to five closely related genera, 
three of which, Upeneoide.8, Upencus , and Mulloides 
occur in the Philippines. They are shore or reef* 
dwelling fishes found in all warm seas and living on 
the sea bottom, where they feel and test everything 
with their two long barbels as they search for food, 
which consists of small Crustacea and fishes. All 
are coloured in the most gorgeous way with character¬ 
istic patterns of various spots Mid stripes and are some 
of the most striking and beautiful fishes in existence. 
Many of them are valuable food fishes, reaching to a 
size of 300 or 400 millimetres. The paper is well 
illustrated by one unooloured and five coloured plates. 
In the same journal for June, One of the authors (Mr. 
Herre) deals with the Belonidre (the Philippine Gars 
or Needlefishes), Like the British Garfish, the body 
is more or less green, the flesh and bones being green 
also. One species of Ablennes and eight of Tylosurus 
are described in detail. They live near the surface 
and are exceedingly voracious and carnivorous, but 
prey only on small fishes (chiefly atherines, anchovies, 
Mid pilchards), the gullet being very narrow. The 
larger gars are valuable food fishes, and may reach 
a length of more than one and a half metres. Also 
in the June number, Mr. Abelardo Valenguela die* 
(msecs the composition Mid nutritive value of Philip* 
pine: food fishes: Approximately one-tenth of all 


tho known fishes are found in Philippine waters, 
most of which are edible. From the investigation of 
forty species of fresh fishes, the author finds an average 
protein content of 2015 per cent, while smoked or 
dried fish (six species) has as much as 44*92 per cent. 
Fresh fish lias an average fuel value of 99-02 calories; 
smoked or dried, 237 calories per 100 grams. Some 
of the commoner shell-fishes were also analysed. 

Insects of Samoa.. —Since last referred to in our 
columns, six further fascsicles of “ Insects of Samoa,” 
in course of publication by the British Museum 
(Natural History), have appeared. In Part 6, Fasc, 2, 
dealing with the Nematocerous flies, Mr. F. W. Edwards 
mentions that only eleven species were known prior 
to 1926, and with the material now available the list 
is raised to one hundred. He concludes that the 
Samoan fauna of these insects is purely of Austro* 
Malayan origin. Regarding the Thysanoptera (Part 
7, Fasc. 2), Mr. R. S. Bagnall notes that with one 
exception the species either form leaf-galls on Ficus 
or are inquilines thereof, and all the species are de* 
scribed as new. The Geometrid moths studied in 
Part 3, Fasc. 3 by Mr. L. B. Prout bring up the known 
Samoan species of that family to thirty : they are 
included in eighteen genera, none of which is endemic 
or even restricted in its range. In Part 7, Fasc. 3, 
dealing with the Neuroptera, Mr. P. Esben-Petersen 
adds twelve species to the Samoan fauna'which belong 
to the three families Chrysopidai, Hemerobiida?, and 
Myrmeleonidff). He remarks that, as a whole, these 
insects indicate close relationship with the Austro- 
Malayan fauna. The Aptorygota are dealt with in 
the same fascicle : they present no startling novelties, 
and Dr. G, H. Carpenter finds only eight species. of 
which two Thysanura and one Collembolan are new. 
Other reports deal with Herriiptera, Anoplura, Mallo* 
phaga, Trichoptera, Plecoptera, Siphonoptem, Or- 
thoptera, and Dermaptera, and are written by leading 
specialists in the groups concerned. 

English-grown Pyrethrum. —In the Annals of 
Applied Biology , vol. 15, No. 3, August 1928, Messrs. 
J. C. F. Fryor, F. Tattersfleld, and C. T. Gimingham 
contribute the first part of an interesting paper on 
English-grown pyrethrum as an insecticide. The use 
of certain species of this plant for insecticidal purposes 
has been known for some time, and the authors’ object 
has been to determine whether pyrethrum grown 
under English conditions retains its killing powers. 
The species Chrysanthemum cineraHcefolium was grown 
from Swiss and Japanese seed, and tho flowers from 
plants grown in six different English localities showed 
practically the same toxicity from the insecticidal 
point of view. Artificial drying of the flowers had no 
significant effect on their properties, although prolonged 
exposure of pyrethrum to wet conditions led to Home 
loss of toxicity ; but contrary to the usual opinion, if 
stored in a reasonable manner, they remained without 
deterioration for long periods. The data given in 
this paper show that pyrethrum can be successfully 
grown in England ana harvested without loss of 
toxicity under our climatic conditions. 

Stock Diseases caused by Toxic Plants. —The 
importance of plants which are toxic when eaten by 
his flocks end herds has long been recognised by the 
stock-owner, and in Great Britain the yew and rhodo¬ 
dendron are well known to be poisonous to cattle and 
sheep. In the Kimberley District of Western Australia 
a disease of the horse (‘ walk about disease ’) has been 
determined by Mr. Muraane and Prof. Ewart to be 
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due to Blow poisoning by safK>nin derived by the in^ 
gestion of the leaves of a local plant, Atalaya hemi- 
fflauca (whitewood), a tall shrub or small tree with 
pinnate leaves belonging to the Sapindaoese. * Win- 
ton * diseaso of horses in New Zealand has been shown 
to be due to the ingestion of ragwort, Senecio jacobcea , 
which is likewise rich in saponin (Bull. No. 36, Council 
for Scientific and Industrial Research, Australia). 

Timber Investigations. —The investigation work 
into the properties and strength of home-grown and 
imported timber being carried out by trie Forest 
Products Research Laboratory at Princes Riaborough 
has been already alluded to in N a tube. In what was 
designated as Forest Products Research Project the 
mechanical and physical properties of timber, based 
on experiments with small clear specimens, was dealt 
w T ith. A second pamphlet on the results attained_ 
with tests on British home-grown ash, Douglas fir, 
European larch, Corsican pine, and Scots pine has 
recently been issued under the title Project I. : Pro¬ 
gress Report I. (“Tests on some Home-grown Timbers 
in their green condition,” by 0. J. Chaplin, London : 

H. M.S.O.). It may be suggested that a simplification 
of the titles of these reports would perhafift result in 
their being more widely read ; or at any rate more 
readily obtained in a library or elsewhere. For 
example, the average member of the public, unless 
he had the two publications before him, would not 
readily appreciate the fact that the first, termed 
Project and the one under review entitled Project 

I. : Progress Report were two different pamphlets. 
In connexion with the experimental work being under¬ 
taken on the above-mentioned timbers, it is stated that 
the object in carrying out the tests is not primarily to 
determine the strength of timber as used for com¬ 
mercial purposes (which is dealt with under another 
aeries of investigations) but to determine the strength 
of timber, selected free from all defects. The value 
of this research work, it is contended, “ lies in the 
fact that it is necessary to select timber free from 
defects, termed clear timber in Project so as to 
obtain data on the species that will be strictly com¬ 
parable with similar data of another species.” Of the 
five specimens dealt with, the wood of the ash came 
from Coleford, Gloucester ; the Douglas from Tay- 
mount, Scotland ; the European larch from the 
Forest of Dean, Gloucester ; the Corsican pine from 
Wells. Norfolk ; and the Scots pine from Bedgebury, 
Kent. The localities chosen for the larch and Scots 
pine appear to be curious. It might have been con¬ 
fidently expected that the latter at least would have 
come from Scotland, and the former from a locality 
where larch lias been grown over a far more exten¬ 
sive area than has been the case in the Forest of 
Dean. Mr. Chaplin’s work has been carried out with 
considerable care and the results attained are of 
interest 

Nature Reserves in New Zealand.—T he policy 
of making State-owned reservations for the protection 
of scenic features and the preservation of flora and 
fauna is steadily pursued in New Zealand. Since 
1904, nearly half a million acres have been acquired 
for these purposes at a comparatively small expense 
to the State. The number of reserves is now 806, 
including about eleven thousand acres added during 
the last year. These recent additions are described 
m the Scenery Preservation Report of the New 
Zealand Department of Lands and Survey for the 
year 1927 -28, Many of the reserves are small, and 
some of these are of no value for cultivation, Others 
are not easy of access at present, but will be appreciated 
as settlement increases. The supervision of most of 
the reserves is delegated to local authorities or apeci- 
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ally constituted local boards. In some of the reserves 
there are specially appointed caretakers. The report 
concludes with an account of the present state of the 
fauna and flora of Kapiti Island, at the western end 
of Cook Strait, 

Extermination of Bracken. —Many acres of 
grassland are rendered useless for grazing in Great 
Britain by the growth of bracken, which largely 
prevents the growth of the grasses as a result of the 
dense shade thrown by its fronds, whilst their dense 
stiff foliage excludes the sheep. At the same time, 
the extermination of this plant, although its normal 
habitat may be the deeper soils of the natural wood¬ 
land, piesents many practiced difficulties. Dr. W. G. 
Smith gives the results of some recent experiments 
upon the farm of the Edinburgh and East 01 Scotland 
College of Agriculture in the Trans . and Proc. Royal 
Botanical Soc. of Edinburgh , 80, 3-12, 1928. Cutting 
has proved most effective if carried out when the 
fronds had grown up for about seven or eight weeks. 
They have then taken a maximum amount of food 
from the underground rhizomes and not yet com¬ 
menced to replenish these supplies as the result of 
their own photosynthetic activity. Sheep have also 
been induced to graze down the young fronds by 
dressing the ground with crushed rock salt. A hopeful 
preliminary experiment is also described where the 
young fronds were destroyed by a dressing of potassium 
chlorate. 

Fossil Bacteria. —In 1922, Prof. Hans Schneider- 
hohn (N. Jahrb. /. Mineral., BeiL-Bd. 47, pp. 1-38) 
announced the discovery of sulphur bactena in the 
Permian copper-shales of Mansfeld in Saxony. Mr. 
Sven V. Bergh now publishes in Oeologiska Foreningens 
i Stockholm Forhandlingar (60, pp. 413-418) photo¬ 
graphs of polished sections of Ordovician alum-shales 
from Kinnekulle, Sweden, seen by reflected light. 
They show small, somewhat rounded, fragments 
of bituminous substance, closely surrounded by 
minute grains of pyrites. These grains also occur in 
rough]y spherical aggregates. In the opinion of Mr. 
Bergh, Prof. Schneiderhohn, and some unnamed 
bacteriologists, these are fossilised sulphur bacteria. 

Paleozoic Bbachiofods. — In a memoir on 
Plectambonites and some allied genera (Mem, Geol. 
Survey Gt. Britain, Pal©ont., vol. 1, pt. 0, pp. 
367-527, plates 21-25 ; 1928) Prof. O. T. Jones de¬ 
scribes in great detail the morphology, classification, 
affinities, and distribution of some late Ordovician and 
Silurian Brachiopods, many of which have hitherto 
been referred to the genus Plectambonites which was 
founded on Ordovician species. The limitations of 
that genus are discussed/ and it is shown that the 
forms of later age should be separated from it. Three 
new genera are established, Leptelloidea* Sowtrbyella, 
Chonetoidea, and many new species are described. 
Plectambonites is reminiscent of BilUngsella, and it is 
probable that both genera are descended from a 
common ancestor. The memoir concludes with two 
tables, one showing the correlation of the divisions of 
the strata from the Llandeilo to the Ludlow in Great 
Britain, the other giving the geological ranges and 
localities of the species described. 

The Etigo (Japan) Earthquake of Oct. 27, 1827. 
—Though not o* great strength (intensity 9, Rossi - 
Forel scale), this earthquake snowed some features of 
considerable interest. According to T. Matueawa 
(Earthq, Res . Inst. Bull, vol. 6, 1920*, pp. 29-34), it 
occurred at lh. 63m* 3&e. G.BLT. The devastated 
region was very small, so that the position ot the epL 
centre could be determined precisely, as in lfit. 87° 27' 




NATURE 


977 


December 22, 1928] 


N., long. 138° 46' E., that is, close to the north coast Alterations made in the transmitting aerial also made 
of Japan, a short distance to the west of Nagaoka. it advisable to construct a new map. Over the 
At the request of Prof. A. Imamura (Tokyo Imp . Acad, greater part of the area the changes are slight. The 
Proc» t vol. 4, 1928, pp. 66-59), the precise levelling over chief point of difference is the appearance in the later 
about 170 miles of the Etigo province had been carried survey of two distinct ‘crevasses’ in the contour 
out about three months before the earthquake. It lines in the directions west-south-west and east- 
was repeated over the central area soon afterwards, north-east from the transmitting station. TJieje are 
when it was found that over a distance of 2J miles, almost certainly produced by the directional pro- 
including the epicentre, thore had been an upheaval perties of the 2 LO aerial, and correspond to the 
of 21 cm. or about four-fifths of an inch. This change minima in a polar curve obtained by the authors and 
may be taken as wholly due to the earthquake, the ascribed to mast shadow. These * blind ’ directions 

first result of the kind quite free from error due to were probably present during the earlier survey and 

secular variations of land-level. Mr, Matuzawa has were undetected owing to the method of observation 
also examined the records from 23 stations in Japan adopted. 

(Earthq. Res. Inst . Bull., vol. 6, 1928, pp. 1-28), arid ___ . _ , 

finds that the velocity of the earth-wave in the upper Wired Wireless Telephony.— In view of the in- 
or granitic layer was 4-99 km, per sec., and in the layer creasing demands continually being made on the over- 
below 6-4 km. per sec. The depth of the focus cannot crowded ether, researches are being made for further 

be estimated with accuracy, but it was apparently channels for broadcasting which will not congest the 

about 12 miles. ether further. So far back as 1900, Ducldoll realised 

that his whistling arc not only solved the problem of 
A New Transit Instrument. —Prof, C. V, Boys wireless telephony, but might also bo utilised to trans- 
has designed a new type of transit instrument which em- mit music, produced by a band playing in an electric 
bodies the principle of the dipleidoscope in a solid prism lighting station, into the houses of all connected to the 
(Proc. Roy. Soc., A, 121, Nov. 1). Two stellar images station, the electric currents producing the vibrations 
are obtained from the latter, one formed by two inf being carried by the lighting mains. This was an 
ternal reflections, and the other by direct reflection early illustration of ‘ wired wireless.’ In the Wireless 
from the face of emergence of the internal rays. The World for Nov. 14 and 21 the underlying principles 
two images are thrown on to a moving cinema film by of this system, sometimes called wireless wave tele- 
a long fociiH object glass mounted in the tubular sup- phony, are explained. The high frequency oscilla- 
port of the prism, and the beats of a standard clock are tions developed by some suitable type of high fre- 
also recorded on the film as discontinuities in the quency generator are used. They are modulated by 
stellar trails, produced by the controlled rocking of a the currents produced in a microphone by speech or 
plate of glass in the path of the light. Two coin- music. The resulting modulated oscillations, instead 
cidonces are registered, the first with the star about 1' of being radiated into space from an aerial os in radio 
to the east of the meridian, and the second with the telegraphy, are introduced into a land line circuit 
star to the same extent past the meridian. Prof. along which they are transmitted as electro-magnetic 
Boys lias given exact details for the construction and waves. A recently suggested application of wired 
mounting of the instrument—one of the prism’s sup- wireless is the broadcasting of programme matter over 
ports is a bar passing through a hole drilled in the existing wire networks without interfering with the 
glass—arid points out that many of the troubles en- main services for which the wires are intended. Al- 
countered with instruments now in use do not arise, though at present there are few commercial applica- 
The mechanical requirements of an absolute character tions of the method, the Western Electric Co, of 
are reduced to a minimum, and the crucial point would America has worked out in detail and patented (Brit, 
appear to be whether or not a prism of the necessary Pat. 192,359), a complete wired wireless system utilis- 
perfection for work of this type can bo manufactured ; ing the ordinary telephone wires. Several broodcast- 
a two to one ratio of the angles, and freedom from ing programmes can be superimposed on a telephone 
pyramidal error should each be to within 1' of per- system without interfering with its ordinary use by 
faction. subscribers. Electric filters are essential for this 

„ T T method. As a rule these are complicated and ex- 

Attenuation or Wireless Waves over London, pensive. If, however, a power or lighting system like 

—An interesting paper by R. H. Barfield and G. H. the British ‘ grid ’ were employed, these filters would 

Munro on the attenuation of wireless waves over be unnecessary, 
towns was read to the Wireless Section of the Institu¬ 
tion of Electrical Engineers on Dec. 5. The work The Atomic Weight or Boron. —Briscoe, Robin- 
carried out was part of the programme of the Radio son, and Stephenson (1926) concluded that the atomic 

Research Board. To obtain measurements a motor weight of boron depended on its source. Their deter- 

van was employed with a frame coil fitted on the top ruinations involved the densities of beads of fused boric 

as a receiving aerial. The strengths of the received oxide and the different densities observed could not be 

signals were indicated by the deflection of a micro- explained by temperature changes. The Journal of 

ammeter in the anode circuit of the detecting valve the Chemical Society for October contains a paper by 

of an amplifier. When occasion offered, a few ex peri- A. Cousen and W. E. 8. Turner, in which these results 

meats were made on the effects of trees and wires, are criticised on the grounds that the fused beads were 
In most cases their proximity resulted in a reduction not free from strain. The density of fused boric oxide 
in the signal strength and also in a flattening of the is now found to be about 1-844, while Briscoe, Robin- 
minimum of the curve obtained by rotating the aerial son, and Stephenson found it to be 1-795. Cousen and 
coil. In one case, beneath a set of telephone wires, Turner show that this difference is probably due to the 
the minimum exceeded fifty per cent of the strength careful annealing of their beads, which were also pro¬ 
of the maximum. An interesting new radio contour pared at a higher temperature (1400°). In view of the 
map of 2 LO (London) made in March 1927 was given, difficulty with which the last traces of water are 
The earlier map (1926) was constructed mainly by eliminated from borio acid, this may further contribute 
taking observations in seven radial directions at equal to the discrepancy. It appears that the HanrifiM of 
angular intervals round the transmitter and inter, borio oxide glass cannot be relied upon as evidence 
pointing for the intermediate spaces. Blind direo- that the atomic weight of boron varies according to 
tions therefore may have remained undetected, the source of the mineral containing it. 
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Cancer Research. 


F the twenty-sixth annual report of the Imperial 
Cancer Research Fund, the Director, Dr. J. A. 
Murray, reviews certain aspects of the cancer problem 
with special reference to the contributions made by 
members of the scientific staff of the Fund. He points 
out that although cancer is at its inception a looal 
disease, a factor of general susceptibility or resistance 
also plays a part in the development of, or failure to 
develop, a tumour. The response to a local irritation, 
if it occurs, is the appoarance of a growth at the site 
stimulated ; early removal will result in complete 
cure, even though the growth may be of a typically 
malignant character. Such cure is observed not only 
in mice painted with tar, but also in human beings, 
provided the operation is carried out at the earliest 
stages of the development of the tumour. But tar¬ 
painting only produces a neoplasm after different 
intervals in different, mice : some fail to develop one 
even after a year’s painting. If the growths are 
removed from a number of mice in which they have 
appeared soon after tho commencement of the course 
of tarpainting, it is found that these animals are 
distinctly more resistant to a second course of tarring. 
A similar resistance to a subsequent course of tarring 
is alHo observed in mice which have suffered from a 
spontaneous mammary cancer, after the successful 
removal of the latter. This last experiment proves 
that the increased resistance is not due to a change in 
the cells of the skin alone, but to a general constitu¬ 
tional factor. 

The existence of this factor of susceptibility or 
resistance in man is disclosed by two different sets of 
observations : first, multiple malignant new growths 
in a single individual are extremely rare ; secondly, 
the incidence of tumours in males and females in 
different countries strongly suggests that a certain 
number of the population are susceptible to the 
disease, but that the actual site at which it will appear 
depends on factors of race and environment. In 
England, Holland, Japan, and Switzerland the inci¬ 
dence of cancer is about the same in men and women, 
and varies from 1*0 to 1*2 per 1000 living. In the 
male, however, the majority of the tumours observed 
are found in some part of the digestive tract: in the 
female the incidence here is lower, but is very muoh 
heavier in the specific sex organs, especially the uter us 
and breast; 20-40 per cent of all cases of cancer in 
women occur in these organs. Tlius, so to speak, the 
heavier incidence in the specific female organs is 
compensated by a lower incidence in the digestivo 
tract. At the same time the incidence in breast 
and uterus varies in different countries : cancer of 
the breast is commonest in Englishwomen, rare in 


Japanese, and only half as common in Dutoh women ; 
cancer of the uterus is very prevalent in Japanese, 
but only half as common in Dutch aa in English 
women. The lower incidence of cancer of the specific 
organs in Dutch women is, however, accompanied by 
an increased incidence in the digestive tract, so that 
the total mortality is about the same as in English 
women. These observations strongly suggest that the 
incidence of cancer is determined by general factors 
of susceptibility, but the actual organ in which it 
appears by local factors varying according to the 
environment in its widest sense. 

Dr. Murray states that Ids colleagues have been 
unable to demonstrate any connexion between malig¬ 
nant growths and dietetic deficiencies. Old rata, or 
rata kept on diets deficient in vitamins A or B, fre¬ 
quently develop papillomata and warts of the epi¬ 
thelial lining of the fore-stomach, but no malignant 
tumour has ever been observed. He considers, in fact, 
that there is no trustworthy evidence, experimental, 
statistical, or clinical, of a causal correlation between 
cancer and the absence, or presence, or excess of any 
particular dietetic constituent, in spite of Statements 
to the contrary frequently made. 

During the year Prof. Heidenhain stated that he 
had been able to transmit cancer from man to animals, 
by injecting a large number of mice with human 
cancerous material. After a considerable interval a 
certain number of these mice developed tumours ; 
however, the incidence of these growths was similar 
to that of spontaneous neoplasms in the stock of mice 
maintained by the Imperial Fund, so that Heiden- 
hain’s growths must be considered to be spontaneous 
now developments, and not as originating directly from 
the human material injected. 

The glycolysis produced by cancer cells in the 
presence of oxygen does not appear to be a specific 
phenomenon : virus infections resulting in cellular 
overgrowth also show glycolysis, whilst those in which 
this overgrowth is absent fail to show this character¬ 
istic, It appears, therefore, that an aerobic glycolysis 
is not restricted to oanoer, but occurs also in other 
types of pathological cellular overgrowth. The 
majority of normal tissues only show this pheno¬ 
menon in the absence of oxygen. 

Exposure to low oxygen pressures results in delayed 
growth and extensive necrosis of tumour cells, but 
even prolonged exposure falls to arrest the growth 
completely, and regression has never been observed. 
As a possible treatment ol cancer this method is 
therefore without therapeutic value by itself (although 
it might be useful as a supplement to other methods 
of treatment). 


Report of the Forestry Commission. 


I N their eighth annual report, the Forestry Com¬ 
missioners give a record of the work accomplished 
in Britain during the year ending Sept. 30, 1927. The 
planting programme, which has formed the chief of 
their activities, was continued. On the subject of 
finance, the report shows that out of the total of £3$ 
millions sanctioned in 1919 for a ten years* programme 
to be paid before Mar. 31, 1929, £3,014,400 tod been 
allotted up to Sept. 30, 1927, leaving £485,600 still to 
be provided. The Treasury had since intimated that 
this balance would be made available for the financial 
year 1928-29, which, with a balance of £136,000 
estimated to be in hand on April 1, 1928, gives a sum 
of £621,600 for tho possible expenditure during 
1028--29. 

The land acquisitions amounted to 36,039 acres 
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during the year, of which 30,765 acres were classified 
as plantable. The total land acquired between 1920 
and 1927 amounted to 391,511 acres, of whioh 
244,838 acres were classified at the time of acquisition 
as plantable; 155,208 acres of this latter land are 
leased and 109,630 acres have been purchased. Of 
the plantable area, 140,756 acres (57 per cent) are 
situated in England and Wales and 104,082 acres 
(43 per cent) in ^Scotland. In spite of the smaller 
amount of planting land in the latter, the total acreage, 
leased and purchased, acquired in Scotland amounts 
to 233,667 acres as against 157,844 acres in England 
and Wales. It is at least open to doubt whether the 
Commissioners are acting wisely in thus saddling 
themselves with so large an area of unprintable land 
in the early years of their existence. 
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- As is well known, the main idea governing the 
Ckmunissioners* work so far has been the acquisition 
of land and the formation thereon of coniferous 
plantations, the original programme being to plant 
150,000 acres in the ten-year period. For reasons 
detailed in previous reports, there was a oheck in the 
work. The area planted during the year under 
review amounted to 21,963 acres of conifers. It is 
estimated that 136,000 acres will have been afforested 
with conifers by the end of the ten years, of which 
90,166 acres had been planted by the end of the 
eighth year, with, in addition, 4130 acres of broad- 
leaved species (hard woods) ; or a total of 94,289 
acres. The report adds that a total area of approxi¬ 
mately 117,300 acres had been completed by May 1928. 
It was proposed in the original programme that assist¬ 
ance should bo given, by way of grants, to local 
authorities and private owners to afforest areas under 
their control, an area of 110,000 acres being prescribed 
for the ten years. About 62,000 acres havo been 
more or less dealt with, and it is hoped to achieve a 
total acreage of 75,000 by the end of the ten years. 
The work on the provision of forest worker's holdings 
lias proceeded. The systematic formation of these 
holdings was commenced in the summer of 1924. Up 
to September 1927, 357 holdings had been completed 
(171 in the year under review), and 219 were in process 
of formation. 


The cost of planting still remains very high. The 
report says that the outlay per acre on labour and 
material on the area planted between 1919 and 1927 
was as follows : England and Wales, £8:9:9; Scot¬ 
land, £9 : 10:3; Great Britain, £8 : 16 : 4. These 
figures include the cost of preparation of the ground, 
drainage, fencing, plants, planting, replacement of 
failures, and weeding. It is noticeable that during 
1927 the expenditure on replacing failures (beating 
up) was something over 25 per cent of the cost of 
original planting, a decrease on 1926, when it was 
nearly 50 per oent; the figure is, however, excessive, 
and few private owners could undertake afforestation 
if they had to face so high a proportion of failures. 

The Commissioners have scarcely faced the question 
of undertaking a part of their work by direct sowing, 
of which few adequate experiments have yet been 
made ; and yet it would appear that it is in this 
direction that the true solution of the afforestation 
question is to be sought. With high planting charges 
and nurseries costing as much as half the total ex¬ 
penditure entailed on the cultural operations (£351,046 
as compared with £675,889 for the eight years), it is 
difficult to foresee how an adequate area of forests 
will be obtainable with the amount of money which 
the tax payer is likely to be able to devote to this 
forestry work, necessary as it is to the future welfare 
of Great Britain. 


Moray Firth Fisheries. 


'T'HE Fishery Board for Scotland has recently 
issued two important papers dealing with com¬ 
mercial fishing in the Moray Firth, The first is a 
review of thfc cod-net fishing, 1 and the second is an 
account of the Danish seine-net fishery. 2 Prepared 
by so able an authority as Dr. Alexander Bowman, 
these two papers contain much interesting and 
valuable practical information. Read together, they 
demonstrate very clearly the groat extent to which 
the prosecution of both cod-net fishing and Danish 
seine-netting has been influenced by the prevailing 
economic conditions of the great Scottish herring 
fisheries. 

Between ^erring seasons, other work must be 
found for the steamers and motor craft, which need 
to be kept in almost constant commission to meet 
expenses ; they cannot be laid up with the same 
facility as th^ older sail boats. Thus cod-net fishing, 
begun in the Moray Firth in the year 1906, attracted 
little attention until two or three years later, when 
the fact had become more generally realised that 
remunerative results were being obtained at a time 
of year when there is a general lull in herring fishing. 
Even then, one disastrous season in 1911 so weakened 
the confidence of the crews of the steamers that, in 
the following year, fewer steamers were fitted out 
for the fishery, although cod entered the area in 
considerable numbers. Moreover, the fact that their 
subsequent return to the fishery has been slow, seems 

c* 1 M Bavtew of the Cod-net Fishing to the Moray Flrih " Fiiheri**, 
Seotland,Sei. Invert., No. 1: 1028. 

• “Danish Seine-net FJafcng In the Moray Firth," FitfurUt, Soot* 
land. Set. Inwet., 11.; 1928- 


to suggest that, as yet, confidence in the method has 
not been fully regained. 

The method of fishing by means of the Danish 
seine was first introduced into Scottish waters in the 
autumn of 1921. In that year, during the coal strike, 
a large number of Danish motor boats using the seine 
landed good catches at English ports, and even after 
bunkers again became available to trawlers, these 
small vessels proved able to compete successfully in 
the market. The Danish net was therefore rapidly 
adopted, at first by English vessels and almost 
immediately thereafter by a number of Scottish 
steam-drifters and motor boats. The vessels normally 
employed in the Scottish drift-net fishery being 
especially suitable for the use of the li^ht Danish 
seine and easily convertible at comparatively small 
expense, both stearn and motor drifters from Moray 
Firth were rapidly equipped with the new gear, and 
fishing was soon being carried on energetically in local 
waters. The adoption of the method was accelerated 
by the acute depression prevailing in the herring-fishing 
industry at the time. The intensity of fishing which 
characterised the early operations was, however, not 
maintained, and, in 1923, the total number of landings 
fell short of that of the previous year, but in the 
following years there was no sign of further decline. 
With the large number of power vessels adopting the 
Danish seine, it became a question of some interest 
whether or not the new method would supplant the 
older one of cod-net fishing. The innovation is of too 
recent a date, however, to permit a definite answer 
to be given at present. 


Liverpool Observatory and Tidal Institute. 


AN agreement has just been made between the 
Mersey Docks and Harbour Board and the 
University of Liverpool for the administration as a 
single institution of the Board's Observatory at 
Bideton and the Tidal Institute of the University. 
The combined institution is to bear the name of 44 The 
Liverpool Observatory and Tidal Institute 51 and will 
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governed by a joint committee of the Dock Board 
and the University. 

The Liverpool Observatory was founded in 1845, 
and since 1867 it has been situated on Bidston Hill, 
peAr Birkenhead. The work carried on has always 
been intimately associated with the activities of the 
port, much attention being given to time-measurement 
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and distribution, together with the testing of chrono¬ 
meters and navigational instruments. Though in the 
past the director has always been primarily an 
astronomer, changing conditions have made the 
Observatory mainly a meteorological station with a 
regularly working seismograph. 

The Tidal Institute was founded so recently as 
1919, and its work has often been referred to in 
our columns. 

Five years ago an agreement was made between 
the Dock Board and the University whereby both 
these institutions were placed under the government 
of a joint committee of the Board and University, 
and a large measure of co-operation has resulted. 
For example, the tidal predicting machine has been 
housed in the Observatory building, so tliat the major 
part of the work of constructing tide-tables has been 
done at Bidston. Tho new arrangement, which comes 
into force on Jan. i, goos much further than this 
and completes the association of these two types of 
scientific activity. The work in meteorology and seis¬ 
mology fiithcrto carried out at the Observatory will 
bo continued, the testing of chronometers and instru¬ 
ments will be undertaken, and the time-gun at 
Birkenhead will be fired as heretofore. 

The last director of the Observatory, Mr. W. E. 
Plummer, died a few months ago. The new com¬ 
bined institution will have for director Prof. J. 
Proudman of the University of Liverpool, and for 
associate director Dr. A. T. Doodson, who will reside 
at the Observatory. The total scientific staff will 
oonsist of five men and three women. 


Properties of Electrons. 1 

Q. Darwin.— (1) On the magnetic moment of 
• the electron. Starting from the wave equations 
for an electron'and the associated electric density and 
current, it is shown how the electromagnetic fields of a 
moving electron can be attributed partly to the convec¬ 
tion of electricity and partly to an intrinsic magnetisa¬ 
tion. A geometrical construction shows the relation 
between the wave constants and the magnetisation. 
The formulae, first worked out for slowmotion, are easily 
generalised by relativity for high (speeds, and in this 
case there are electric as well aB magnetic moments, 
and various invariant properties are given. 

A comparison is made between an electron wave 
and a light wave, and the resemblance may be loosely 
expressed by saying that a light-quantum is an 
electron without charge or mass. 

(2) On the diffraction of the magnetic electron. 
The problem is solved of the diffraction of an electron 
wave by a line-grating exerting periodic electric or 
magnetic forces ; this represents the essential features 
of diffraction by a ciystal. Tho incident wave is 
supposed to be magnetised in a definite direction, and 
it is shown that, when the grating exerts only electric 
forces, the effect is to rotate the direction of magnetisa¬ 
tion through a definite angle about an axis perpen¬ 
dicular to the incident and diffracted rays, and no 
polarisation can be produced by the diffraction. For 
Home magnetic forces a similar rotation occurs, but in 
general the simultaneous action of electric and mag¬ 
netic forces may produce a partial polarisation, though 
the case is too remote from experiment to be worth 
treating in detail. 

G. Temple. —The scattering power of a bare nucleus 
according to wave mechanics. A direct proof is given of 
Mott’s result (Froc. E . S. t vol. 118, p. 542) on the 
scattering of an infinite plane wave by a bare nucleus, 
The accurate expression for the incident and scattered 
waves is obtained, together with the complete asymp- 
1 Abttr&cts of papers read before the Royal Society on Nov. X. 
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totio expansion, leading to a rigorous proof of Ruther¬ 
ford’s formula for the scattering power. The same 
problem is briefly considered on the basis of the 
relativistic wave equation, and the necessary modi¬ 
fication of Rutherford’s formula is obtained to the 
usual approximation, neglecting the terms' involving 
the square of the electrostatic potential. 

J. E. Lbnnard-Jones and H. J. Woods.—- 
The distribution of electrons in a metal. The dis¬ 
tribution of electrons in a two-dimensional metal is 
worked out by statistical methods on the assumption 
that the assembly of electrons is 4 degenerate ’ in the 
sense of Fermi and Dirac. 


University and Educational Intelligence. 

Birmingham. —Dr. Leonard G. Parsons, physician 
"to the General Hospital and senior physician to the 
Children’s Hospital, has been appointed professor of 
infant hygiene and diseases of children. 

The Council has approved on expenditure of about 
£300 for the preparation of a laboratory to be used 
specially for tissue culture in connexion with the 
Department of Physiology. 

From Ootol>er 1929 there is to be a considerable 
reduction of fees for engineering students. 

The degree of D.Sc. has been conferred on R. H. 
Hopkins for contributions to biochemistry. 

Cambridge. —Prof. Eddington, Mr. Landon, Mr. R. 
H. Fowler, and Mr. Rideal have been appointed 
members of the council of the school of physical 
sciences, and Sir F. G. Hopkins, Prof. T. B. Wood, 
and Mr. C. F. Cooper have been appointed members 
of the council of the school of biological sciences. 

Edinburgh. —At a graduation ceremony on Dec. 14, 
the degree of D.Sc. was conferred upon Sunder Lai 
Hora (Assistant Superintendent, Zoological Survey of 
India) for his thesis on “ Ecology, Bionomics, and 
Evolution of the Torrential Fauna, with Special 
Reference to the Organs of Attachment”; and on 
Richard Maclean, for his thesis on “ Strengthening of 
Certain Important Bridges of Main Line of Bombay, 
Baroda, and Central India Railway.” 

Liverpool. —At the meeting of the Counoil of the 
University on Dec, 11, Prof. J. H. Dititle, professor 
of pathology and bacteriology, Welsh National School 
of Medicine, Cardiff, was appointed to the George 
Holt chair erf pathology. 

At the same meeting Prof. Warrington Yorke, who 
has held the Walter Myers chair of parasitology in 
the University since 1914, was appointed to the 
Alfred Jones chair of tropical medicine as from 
Jan. 1, 1929. 

Manchester. —The council has accepted the resig¬ 
nation of Dr. Stuart Thomson, senior lecturer m 
zoology; Dr, Stuart Thomson has been a member 
of the staff of the Zoological Department since 1910. 

The Council has elected the following to honorary 
research fellowships in physics: Dr. A, G, Bradley, 
Dr, Szabo V, Naray, Dr. Felix Machatshohki, Mr. J. 
West, and Dr. W. H. Zaefaariaaen. The following 
have been awarded eleoted research studentships: 
Mr. Harold WaJkden (in botany), Dr, Werner Albrecht 
(in physios). 


The Phonetic Institute of the University of Vienna 
has assigned tables for foreigners who wish to study 
their own speeoh by the graphic method. Four tables 
are now used for Ozeohisoh, Hungarian, Yiddish, and 
Hindustani. Two others are available. Applications 
may be made to the Director, Prof. E, W. Scriptures 
Strudelhofgaas© 4, Vienna. 
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Calendar of Customs and Festivals. 

December aa. 

St. Deolan. —The festival of St. Declan at Ardmore 
*wa»s at one time one of the most frequented and at the 
same time one of the most conspicuously pagan of 
the popular religious observances in Ireland. The 
holy stone of St. Declan in Ardmore Bay stood on a 
number of irregular stones like pillars, and could only 
be reached at low tide. The worshippers, who 
numbered thousands, passed under it three times, 
crawling on bare knees. Eaoh time they emerged 
they struck their backs three times against the rock 
while they repeated Aves. They also circuited the 
round tower and the house in the graveyard in which 
the saint was buried, and kissed the stone cross. 

December 24 . 

Christmas Eve. —Carol Singing.—The custom of 
carol singing is one of considerable antiquity in the 
Church, sometimes in early days the office being 
performed by the bishop. Judging from some of the 
children’s songs which have survived, a song of greet¬ 
ing or chant in addition to the cry of 1 Yule * may, in 
northern England or Scotland, have formed part of 
the midwinter ritual, and there is a tradition that the 
Druids sang some form of chant at the cutting of the 
mistletoe. The boar’s head was often introduced in 
the dining hall to the singing of a carol. In Rome 
it was once the custom of the shepherds of the Cam* 

■ pagna to come in to play their pipes before the shrines 
of the Madonna. In England the waits were often 
composed of the church band or choir, and their 
religious character emphasised by remaining in church 
until twelve o’clock before going on their rounds. 

December 25. 

Christmas Day. —In the Julian Calendar the day 
of the winter solstice, and in the sun cult, i.c . Dies 
Natalis invicti solis or solis novi , when both in Egypt 
and in Syria feasts were held and a ritual observed in 
which the birth of the sun was hailed with the cry, 
" The virgin lias brought forth ! The light is waxing ! ” 
The identification of the god Mithra with the sun, and 
the spread of his worship throughout the Roman 
Empire, extended still further the recognition of this 
day as of supreme religious import. Outside the 
Mediterranean area the pagan festival of midwinter 
extended over a period of some days, as is shown by 
the extent to which the twelve days between Christmas 
and Epiphany are observed as a holiday and a time of 
portent; while judging from the variations in date in 
similar and analogous customs in different localities, it 
is probable that no very precise but only an approxim¬ 
ate uniformity prevailed in the date of observance. 
Yet as Roman and Mithraic influence extended, there 
would probably be a tendency to give an increasing 
importance to the exact day in relation to the mid¬ 
winter festival. It is difficult, however, to discrimin¬ 
ate between pre- and post - Christian influences, and 
the effect of the Mithraic cult among the general 
population may well have been exaggerated. 

there cam however, be no doubt that in the lands 
in which Christianity first took root, Deo. 25 was a 
date of great impomnce m pagan rites, and largely 
influenced the ultimate choice pf that date for the 
celebration of the Nativity of Our Lord, although the 
exact date of his birth was uncertain, being placed 
by some authorities in April and by others in Novem¬ 
ber. The festival of Christmas Wa$ not observed in 
the e^rly C&urch* and it was not until the fourth 
century that it became general, and even then with 
some differences. By the East it wee celebrated oh 
Jan; 4 at the feast of the Epiphany, and by the West 


011 Dec. 25. The latter date was made universal by 
Pope Liberius in the year 353-4. When once the 
feast had been established, increasing attention was 
paid to it, and its especially sacred character empha¬ 
sised by Christian writers in order to distract attention 
from the pagan observances, which bore so close a 
resemblance to those of Christmas that both pagan 
and Christian accused each other of borrowing. * 

December 36. 

St. Stephen’s Day.— In Germany “ Der Grosse 
Pferdstag,” a day associated with the cult of the 
horse, St. Stephen having been made the patron of 
horses. According to Hospinian, it was the custom 
on this day to gallop horses until they were in $ sweat 
and then to bleed them to protect them from any 
disorders in the coming year. As a set practice this 
was said to have been introduced into Britain by the 
Danes. Among the Finns a piece of silver was thrown 
into the troughs out of which the horses drank on this 
day. Although it is pointed out in references to this 
oustora that it was convenient at this season owing to 
the horses being at rest, a magical import is suggested 
by the belief that it will keep them from harm through¬ 
out the year. It may also be viewed in relation to 
the custom of 4 Hodening ’ in the Isle of Thanet and 
at Ramsgate, where on Christmas Eve or Christmas 
Day a head of a dead horse was carried around on a 
I>ole by a carol-singing party. The bearer was con¬ 
cealed by the horse cloth, and a string was attached 
to the lower jaw to make the teeth snap. The 
hobby-horse was usually a conspicuous figure in the 
Christmas mumming performances. 

Hence St. Stephen’s Day was also associated with 
the chase, and was regarded as a day like Nov. 5 and 
St. Andrew's Day on which the game laws did not 
apply * A speoial 4 Boxing Day ’ meet is still usual. 

Huntinc the Wren. —Although in most European 
countries the wren is greatly reverenced, and it is 
considered unlucky to kill it or disturb its nest, in 
Britain, Ireland, and France it was hunted and killed 
at Christmas time—on Christmas Eve, Christmas 
Day, and St. Stephen’s Day. Its body was hung on 
a pole with wings outspread, and it was then carried 
from house to house. Sometimes those who made a 
gift of money received a feather for good luck. In 
the Isle of Man the body was buried solemnly in the 
churchyard at the end of the day. In the south of 
France the procession was headed by a 1 king of the 
wren,’ the first who had struck down a bird. The 
custom may be compared with those of primitive 
peoples in which a sacred animal is killed periodically 
and carried in procession, as, for example, the bear 
among the GilyakB of Siberia. 

December 28, 

Childermas, Holy Innocents.—A day which is 
reputed unlucky for all purposes, whether marriage, 
paring one’s nails, wearing a new suit, or beginning 
to do anything, the explanation being that it was the 
day on which the massacre of the Innocents by Herod 
took place. The ceremony of the boy bishop some¬ 
times took place on this day as well as that of St. 
Nicholas, or his jurisdiction might last until this date. 
In order that the day might remain fresh in memory, 
children were whipped on this day—a method which 
may be compared with that of bumpinga boy’s head 
on, a stone in beating the bounds. In France it was 
the privilege of the young people who rose early to 
turn over and smack the late risers as they lay in bed. 
In Wales on St. Stephen’s Day any one was privileged 
to beat another on the legs, even until the blood ran. 
The custom may be compared with the practice of 
whipping boys in Spartan religious ritual. 
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Societies and Academies. 


London. 

Physical Society, Nov. 9.~ J, B. Seth, Chetan Ansnd, 
and Gian Chand : The effect of moist air on the resist¬ 
ance of pencil lines. The resistance of a pencil line 
increases when it is kept in a moist atmosphere. ThiB 
change may, in certain circumstances, be utilised to 
measure humidity.-- L. F, Richardson, V. Stanyon, and 
other students of Westminster Training College. An 
absolute current-balance having a simple approximate 
theory. A simple form of current-balance has been 
constructed which measures currents with a probable 
error of about 1 part in 1000. The coils are single 
layers, so that they can in the future be made as 
precise helices. The authors had to aim at cheap¬ 
ness rather than at perfection, and so irregularities 
of shape leave the current uncertain by 5 ports in 
1000. A second approximation, depending on a 
simple deduction from Laplace’s equation, corrects 
the elementary theory by 1 *4 parts in 1000 of current. 
- E. V. Appleton : Notes on wireless methods of 
investigating the electrical structure of the upper 
atmosphere (I.). Various direct wireless methods of 
measuring the * effective ’ height of the atmospheric 
ionised layer are discussed and compared. For a layer 
of horizontal stratification, and under conditions for 
which the influence of the earth’s magnetic field may 
be neglected, the effective height is greater than the 
maximum height reached by the atmospheric ray. 

Geological Society, Nov. 21.—Frederick William 
Shotton : The geology of the country around Kenil¬ 
worth (Warwickshire). This paper completes the 
mapping of the so-called 4 Permian ’ rocks at the 
southern termination of the Warwickshire coalfield. 
The strata are conformable with the carboniferous 
deposits on the north, and must therefore be regarded 
as belonging to that system. The total thickness of 
post-Keele carboniferous beds is estimated at about 
3500 feet, with the top of the sequence overlapped 
unconformably by Keuper sandstone. Various sub¬ 
divisions are made, the most important being a well- 
develoj>ed conglomerate (Gibbet Hill Conglomerate) 
above the Tile Hill Marl Group, and two breccia- 
bands at Kenilworth. The superficial deposits of the 
area have been mapped for the first time. They are 
divisible into an eastern and a western type.—Stanley 
Smith and Sidney Hugh Reynolds : The carboniferous 
section at Cattybrook, near Bristol. About 6 miles 
north of Bristol the oarboniferous limestone rim of 
the Bristol coalfield is traversed by the South Wales 
branch of the Great Western ^Railway, by means of 
the Patohway Tunnel. In the railway-cuttings west 
of that tunnel, and in the adjacent brickworks, the 
rocks represented are the uppermost part of the 
oarboniferous limestone (D s and probably D x ) and 
the coal measures. Red, coarsely oolitic, and current- 
bedded limestones, which often pass rapidly into grits, 
are the most characteristic rocks. The limestones 
contain much iron. At the western end of the main 
cutting the Dj beds and coal measures are brought 
into contact by the Cattybrook Fault, and on both 
sides of this for some 200 yards the rocks show an 
astonishing amount of disturbance. East of the fault 
the D l beds are traversed by a powerful line of thrust. 
West of the fault the ironstone-bands in the coal 
measures may be crumpled up, or torn apart so as to 
resemble a series of isolated nodules. 

Society of Public Analysts, Dec. 6 .— A. Scott Dodd : 
The occurrence and determination of boron compounds 
in vegetable products. The amount of boron com¬ 
pounds (expressed as boric acid) found in dried raisins 
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and currants ranged from 110 to 260 parts per million* 
and in miscellaneous dried fruits from 40 parts per 
million in prunes to 300 parts per million in apricots 
and peaches. In fresh fruits the quantities varied 
from 31 to 62 parts per million, corresponding to 
280 to 650 parts per million on the dry Substance,— 
John Evans and A. 0. Jones: Chemical testa for 
drunkenness ; the determination of small quantities 
of alcohol in urine. The urine is evaporated in a 
current of air, and the mixture of air and alcohol 
vapour led into a strongly acid standard solution of 
potassium dichromate. The alcohol is oxidised to 
acetic acid, and the unreduced dichromate is deter¬ 
mined by adding potassium iodide and titrating the 
liberated iodine with standard thiosulphate solution. 
—C. A. Adams and J. R. Nicholls; The analysis of 
mixtures containing acetone, ethyl alcohol, and iso¬ 
propyl alcohol. Tables have been made of the specific 
gravities and refractometer readings of aqueous mix¬ 
tures of acetone and the lower alcohols ; these tables 
can be used for calculating the proportion of three of 
these ingredients, provided that one of the three can 
be determined by an independent method. 

Linnean Society, Dec. 13.—S. L. Hora : Evolution, 
divergent and convergent. Variations in organisms 
are the result of divergence. Convergence implies 
resemblances which result from independent functional 
adaptation to similar ends. Animals living under differ¬ 
ent conditions sometimes exhibit similar modifica¬ 
tions ; but these are responses to similar factors 
in the environments. Attention is also directed to 
the communal convergence, with special reference 
to the body-form, of insects inhabiting torrents. 
Organisms living in the same environment and iri 
response to the same element in the habitat are some¬ 
times differently modified. Environment is the 
supreme master of most of the changes in animal 
organisation, and organic evolution is an index of the 
varied conditions under which life exists, 

Dublin. 

Royal Irish Academy, Nov. 30.—J. Algar and 
P. J. Hanlon: Dichalkones derived from diaoeto- 
resorcinol. The dichalkones described are obtained by 
the condensation of furfuraldehyde end of p-dimethyl- 
aminobenzaldehyde with diacetoresorcinol. Fur¬ 
furaldehyde in the presence of boiling alcoholic 
sodium hydroxide yields golden-yellow plates of 
difurfurylidenediacetoresorcinol (M.P. 226*-227° C.) r 
Diacetoresorcinol condenses witn p -dimethylamino- 
benzaldehyde in absolute alcoholic solution, in the 
presence of a small amount of'piperidine, to form 
a-di-p-dimethylaminobenzylidenediacetoresorcinol— 
bright-red prisms, M.P. 240°-24I° C. When 80 per 
cent alcohol is employed as solvent, an isomeric) 
/9-compound is obtained—orange-red plates, M.P. 
262°-263° C. Attempts to convert the dichalkones 
into diflavone or dicoumaranone derivatives were 
unsuccessful.—J. Algar and Nora M. MacDonnsHt 
The condensation of aldehydes with nitro-diaoeto- 
resoroinol. Nitrodiacetoresoroinol (M.P. 235C.) is 
formed when diacetoresorcinol is treated at a.k>w 
temperature with a alight excess of nitric acid in the 
presence of sulphuric acid. The nitro compound, 
when reduced by ferrous hydroxide, gives a smalt 
yield of aminodi anetoreeorci nol (pale-yellow prisms, 
M.P. 185° C.). It condenses in the normal way with 
benzaldehyde and furfuraldehyde to form dichalkones; 
with piperonal the condensation proceeds in a some* 
what unusual way, with (he production of orange- 
red prisms (M.P, 282° C„). This substance doss not 
give any of the usual reactions of dichalkones and 
would appear to be nit^-di-8^4^methylenedioxy<- 
difl&vanon*. v 
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Edinburgh, 

Royal Society, Dec. 3.—T, A, Stephenson : A con¬ 
tribution to Aotinian morphology : the genera Phellia 
and fiatfartia* In 1858, P. H. Goase coneoted from a 
kl rock called Proudfoot, at the entrance to Wick Bay 
in Caithness ” (Gosse, 1860) the original specimens of 
Phellia gausapata Gosse. The author visited this 
rock in 1926 and collected thirteen examples of the 
species. The type-species of the genus Phellia was 
P. nwrocincta , but this has proved to be a form of 
Sagartia troglodytes, so P. gausapata now becomes the 
type-species. The genus PheUia is defined. — Miss 
S. M. Manton : On some points in the anatomy and 
habits of the Lophogastrid Crustacea. The Lopho- 
gastridsB are the most primitive living Malacostraca. 
They show a simpler niter feeding mechanism than 
that of any other known form in that in Qnaihophcmsia 
a maxillary filtering mechanism exists alone. Further 
primitive characters are seen in the form of the mandible 
and in the segmentation of the abdomen. The man¬ 
dibles show a simpler condition than yet recognised in 
any Peracaridan. A seventh abdominal segment is 
present in the abdomen as in the embryo of Hemimyeis , 
but here it is incompletely fused to the sixth segment 
even in the adult. With the exception of Nebalia 
these are the only living forms with the seventh seg¬ 
ment incompletely fused to the sixth. Lophogaster 
typicas, unlilce Qnathophausia, is a specialised form 
which feeds'on large food on the bottom. It has lost 
its filtering mechanism, and the structural changes 
involved resemble those of the members of the more 
specialised groups of the higher Peracarida which 
have given up filter feeding.—H. G. Cannon and 
Miss S. M. Manton : On the feeding mechanism of the 
Syncarid Crustacea. The Syncarid Crustacea, Parana- 
spides and Anaspides, both possess two distinct feed¬ 
ing mechanisms, one filtratory, by which minute 
suspended food particles are filtered from a food 
current, and the other raptatory, by which large food 
masses are seized by the mouth parts. In this respect 
they resemble Hemimy&is, ana it is suggested that 
the modem Malacostraca evolved from a form pos¬ 
sessing these two mechanisms. The mouth parts of 
Koomtnga show no evidence of a filtratory mechanism. 
The filter plate of the maxilla is represented by a 
group of stout spines. Koommga is entirely a rapta¬ 
tory feeder. — B, P. Weisner and F. A. E. Crew : 
The preparation of p factors : their physiological 
action upon the immature, mature, and senile gonad. 
There are two phases of ovarian activity—the first 
(during which ovulation occurs and cestrin is produced) 
is caused by a factor, p x ; the second (during which 
cestrin and also betahormone is produced, so that 
pregnancy or pseudo-pregnancy occurs) is induced by 
Another factor, p v p t is also produced in the (human) 
plaoenta. Extracts of p t from placenta prolong the 
second phase, induce, the formation of active corpora 
lutea, etc. When administered to animals, the ovaries 
of which do not contain active lutein cells or corpora 
lutea which still can be activated, the extracts cause 
oestrus until sufficient lutein tissue has been, formed. 
They have a very intensive reactivating influence 
upon the senile male gonad. There has also been 
observed a favourable influence upon the general 
state of the animals. These extracts are protein-free 
and non-toxic and can be given to human beings. 
(See Nature, Mar. 31, p. 498.) 

Paris. 

Academy of Sciences, Nov. 12.— A. Lacroix : The 
constitution of the lavas of the island of Mehetia 
(Society Archipelago). Complete chemical analyses 
of six specimens, ranging in composition from an 
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ankaratitic limburgite to a Labrador basalt.—J. 
Costantin : . Appearance of argonanes on the field 
eryngo ( Eryngium maritimum) ih the laboratory.— 
Charles Richet, Mile. Eudoxie Bachrach, and H. Cardot : 
The adaptation of marine animals to living out of 
water. The experiments were carried out with crus¬ 
taceans and with fish ( Gobius), each being takfr out 
of the water for gradually increasing periods. The 
crustaceans acquired the power of remaining out of 
water a certain time without injury. The three 
species of Gobms also acquired an increased resistance 
to exposure to air.— A. Bigot : The existence of 
medusae in the Bajocian of Besflin.— Bias Cabrera y 
Felipe was elected Correspondent for the Section of 
Physics in succession to the late S. Arrhenius.— 
C. Lurquin : A fundamental inequality of proba¬ 
bility.— F. Eggenberger and G. PAlya : The interpreta¬ 
tion of certain curves of frequency.— Bertrand 
Gambler : The intrinsic eciuation of a surface.— 
Jacques Chokhate t The nest approximation of 
measurable and limited functions with the aid of 
polynomials or limited trigonometrical series.—K. 
Kunagui : An infinite number of dimensions lower 
than that of the space of Hilbert.— Eug&ne Slutsky : 
Continued contingent functions, integrable and capable 
of differentiation in the stochastic sense.— Raphael 
Salem : A general property of Fourier coefficients of 

functions capable of summation..Alex. Froda : The 

zeros of integral functions.—Armand de Gramont and 
Georges Mabboux : The soundness of spherical levels 
with bubble.—F. Bourion and Mile. O. Hun : The 
magnetism of hydrated zirconia. The magnetic sus¬ 
ceptibility was proved to be a linear function of the 
proportion of water present. Hence, from the mag¬ 
netic point of view, hydrated zirconia behaves as a 
mixture of water with a feebly paramagnetic hypo¬ 
thetical zirconium oxide, ZrO B .— R. de Mallemann : 
The expression of the refractive power.— A. Travers 
and Malaprade i The existence of a new kind of 
fluoborates. Additional evidence is given of the 
existence of a new form of fluoboric acid, characterised 
by the fact that its potassium salt is soluble.— 
Dumanoig and Mondain-Monral: Remarks on the 
oxidation of hydrocarbons. An account of the study 
of the oxidation by air, under pressure, of pentane 
at temperatures between 0° C. and 300° C., both with 
and without lead tetra-ethyl.—Frdrejacque : The con¬ 
figuration of the trivalent nitrogen atom. The 
physical properties of a series of substituted amides 
derived from a new camphor sulphonic acid are 
given : the conclusion is drawn that there is no experi¬ 
mental reason to suppose that the three valencies of 
nitrogen are not in the same plane.—J. Cuvillier : 
The Nummulites in the Eocene in the neighbourhood 
of Cairo.—J. Thoulet; The cycle of the oceanic 
limestone.—Pierre Dangeard : Iodine volatilisation 
and its characters in the northern algce. The evolu¬ 
tion of iodine, first proved for French algae, has also 
been proved for plants growing in the Arctic regions, 
and hence is not a phenomenon closely subordinated 
to the conditions of the medium of growth, as might 
have been expected.—Pierre Lesage : The compara¬ 
tive growth at Rothamsted of plants cultivated at 
Rennes, whioh have originated from seeds ripened at 
very different latitudes, A single generation of life 
at the Midi, Algiers, or at Marseilles is not sufficient 
to determine precocity in the north, at Rennes or 
at Rothamstea. — V. Hasenfratz : A principle ex* 
trooted from Spkaceleparviflora, From the micro- 
analysis and characters of the small quantity of 
material isolated (0*7 gram) it is concluded that the 
substance is identical with ledol, or Ledum camphor, 
extracted by Grassmann in 1831 from Ledum 
ptdustre .—Lucien Daniel: The influence of grafting 
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on the reproductive correlations.— P. Lnsareff : The 
action of alcohol on the adaptation of the eye in the 
course of peripheral vision.— A, V. Ldontowiteh : The 
miorostruoture of the nervous system (of its neurones) 
aa a basis for the theories of conductivity and stimula¬ 
tion in the nervouB system.— -Ludovic and Pierre 
fllaizot: Treponema poaovis, the pathogenic agent in 
the foot disease (piitin) of sheep. A new spirochmte 
lias been isolated which is regarded as the true cause 
of the disease. Treatment of infected animals with 
-atoxyl and with novoarsenobenzol proved that the 
best results were obtained with the latter substance, 
although in grave cases a relapse occurred after 10-15 
days. It is probable that a prolonged arsenical 
treatment will be necessary for a complete cure. 

Nov. 19. --Jean Perrin : The determination of 
the rdie of light in thermal chemical reactions,— 
Charles Moureu, Charles Dufraisse, and Marius 
Badoche* Autoxidation and antioxygen action. The 
catalytic action of arsenic and its compounds. 
A summary of the results obtained with twenty‘two 
substances containing arsenic. In general, organic 
compounds of arsenic containing oxygen are much 
loss active as catalysts than inorganic arsenic com¬ 
pounds.—A. Blondel : Remarks on the theory of 
osoillo^raphs and recording apparatus.— Andrd Rous¬ 
sel : Ihe primitive of the second species.— J. Priwal- 
off : A general property of analytical functions.— 
Josef Micul&S Mohr ; The determination of the apex 
by means of <7-type stars.—N. Stoyko : The approxi- 
mate calculation of the influence of the short period 
terms in the determination of time by the meridian 
telescope.— Rend Planiol : A very slightly damped 
pendulum. Some results obtained with a torsion 
pendulum (quartz fibre suspension) placed in a high 
vacuum.— Marcel Chopin : Control of a new method 
of measurement of the temperature of gases.—N. 
Bogolioubofl and N. Kryloff : The mathematical theory 
of oscillographs.™ Pierre Daure : The secondary radia¬ 
tions observed in the molecular diffusion of light 
(Raman effect). A study of the effect produced with 
the halogen derivatives of phosphorus, arsenio, anti¬ 
mony, bismuth, carbon, silicon, and tin. The Raman 
spectra of all these elements consist of four chief lines, 
the characteristic frequencies of which decrease regu¬ 
larly with the atomic weight, but no simple law has 
been found to express this. —Ponte and Y. Rocard : 
The possible r61e of diffusion by electrons in the 
propagation of short waves.— Jacques Risler and 
Foveau de Co ur me lies : The action of light rays on 
potassium chloride. The action of potassium chloride 
<m a photographic plate is increased if the salt has 
been previously exposed to light. The effect is most 
marked when the activation has been caused by ex¬ 
posure to ultra-violet light.— Charles Provost: The 
action of ft - ethylallyl bromide on ethyl magnesium 
bromide. Two isomeric hydrocarbons are produced 
m this reaction, 

EtCH=*CH - CH 8 Et and CH^CH - CHEt,. 

" Stanislas Landa : The slow oombustion of triacon- 
tane. Normal triacontano, C W H W , slowly oxidised 
with air, gave fatty acids, including butyric and 
valeric, and a mixture of aldehydes. Neither ketones 
nor alcohols could be detected among the oxidation 
products.— Raymond Delaby and Pierre Dubois : The 
formation of allyl alcohol. The pyrolysis of the forming 
of glyceroL— -Raymond Furon : The fossil delta of the 
Sahelian Niger.—E. Guydnot and A. Naville : The 
chromatic reduction in Drosophila melanogaster and 
the theory of crossing over.— D. Bach; The conditions 
of action of asparaginase from Aspergillus nioer 
Albert Leulier, Ldon Vellua, and Henri Griffon; The 
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distribution of potassium in the animal organism. 
There are distinct differences in the amounts of 
potassium present in the different forms of muscular 
tissue.— A. Boquet : The adsorption of cobra poison 
and of the diphtheria toxin by carbon. Finely divided 
carbon (norit) renders cobra poison innocuous; diph¬ 
theria toxin is also rapidly adsorbed by carbon and its 
toxic power removed. 
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Population Problems. 

I T would seem that the daily press is beginning to 
regard the facts and figures issued periodically 
by the Registrar-General as good copy. In any 
event, increasing prominence is given to them, and 
headlines direct our attention to a further fall in the 
birth-rate. But comment is withheld; the fall is 
not applauded. Presumably it is supposed that 
national prestige and numbers are somehow linked 
together, and that therefore a diminution in the 
number of Englishmen in the next generation can¬ 
not be a matter for congratulation. On the other 
hand, the fall is not bemoaned. We all know that 
there are more than a million unemployed. It is 
worth remarking that in pro-War days we knew 
only the percentage of the unemployed among a 
very small proportion of the wage earners. For a 
short time in 1857, 1879, and 1886, more than 10 
per cent of them were unemployed, while the 
normal figure was nearer 5 per cent. But 10 per 
cent may not sound alarming. There are at 
present more than 11 per cent unemployed, and, if 
we still thought in percentages instead of in totals, 
the employment position would not seem so bad 
and the fall in the birth-rate might be a matter for 
unfavourable comment, (This should not be read 
as implying that the seriousness of the unemploy¬ 
ment phenomenon is exaggerated ; but it is its 
chronic nature rather than its amount which is 
unexampled.) We are now growing accustomed 
even to these huge figures, and there is perhaps 
some reason to think that we are on the verge of 
plunging into a population panic and are held back 
only by our realisation of the magnitude of unem¬ 
ployment. One day a further fall in the birth-rate 
may be greeted by panic headlines in the press. 
Meanwhile, the position seems to be that unem¬ 
ployment is functioning as an anaesthetic while 
birth control gains firmer hold. 

Alarm is likely to be aroused when it is realised 
that the natural increase, or annual increment to 
the population by excess of births over deaths, 
will, things remaining as they are, rapidly diminish 
in the near future. Assuming things to remain as 
they were a few years ago, Prof. Bowley made 
certain estimates which, while well known to 
students, have not as yet become very familiar to 
the public. Assuming the annual number of births 
to remain as in 1921-23, the death-rate to remain 
as in 1910-12, and that there was no migration, he 
calculated that the population of-Great Britain, 
which was about 42f millions in 1921, would reach 
about 45J millions in 1931, 47J in 1941, and 48J in 
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1951, after which it would remain approximately 
table. But things are not remaining as they were. 
The number of births in (Treat Britain was 895,209 
in 1922, 870,033 in 1923, 836,833 in 1924, 814,719 
in 1925, 797,347 in J926, and 751,638 in 1927. The 
birth-rate, in fact, falls year by year. It was 16*6 
per 1000 living at all ages in 1927, this being the 
lowest rate over recorded. It is a remarkable fact 
that the number of births registered in 1927 was 
the lowest registered since 1855, although at the 
earlier date the population was less than half its 
present size. 

During the same years there has been a consider¬ 
able loss by emigration. The net loss by emigra¬ 
tion to countries out of Europe from Great Britain 
and Northern Ireland was 91,262 in 1924, 84,259 in 
1925, 115,538 in 1926, and 75,444 in 1927. The 
inference is obvious. Stabilisation of population 
will come sooner than was to be anticipated a few 
years ago. Tt might even be the case that, if Prof. 
Bowley’s calculation were repeated, and the esti¬ 
mate of the annual number of births amended to 
compare with the present position, the result might 
show that a decline in the population is to be ex¬ 
pected before many years have passed, even if the 
effect of migration is left out of account. Such a 
calculation, it may be remarked, is possible only 
with a census year as a basis, because it is only 
for a census year that we have the necessary in¬ 
formation regarding the age distribution of the 
population. 

The natural increase of the population is thus 
becoming less year by year. The excess of births 
over deaths in England and Wales was about 
242.000 in 1926 and about 169,000 in 1927. At the 
same time migration is removing many thousands 
every year. However much our exporting in¬ 
dustries may languish, we remain great exporters 
of men. A list of European countries arranged 
according to intensity of loss of population conse¬ 
quent upon overseas migration per 100,000 in¬ 
habitants from 1920 to 1924 shows the first five 
countries to be as follows : Irish Free State 425, 
Great Britain and Northern Ireland 327, Italy 
274, Portugal 227, and Spain 206. We are in this 
respect associated with a group of countries with 
whom we do not commonly class ourselves. Owing 
to the combined effects of diminishing natural in¬ 
crease and loss by migration, the estimated popula¬ 
tions of Scotland, Ireland, and the Irish Free State 
fell by some thousands each between mid-1926 and 
mid-1927. In England and Wales alone out of the 
four constituent areas of these islands did the 
estimated total in mid-1927 show' an advance upon 
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that for mid-1926. But it will not be long before 
the position in England and Wales approximates to 
that in the other three areas. 

However much opinions may differ in other re¬ 
spects, there will be universal agreement about one 
factor in the situation—the death-rate. We shall 
continue to agree to attempt to reduce it. It 
is migration and the birth-rate which present 
problems. Should we encourage migration ? 
Should we welcome a further fall in the birth¬ 
rate ? Migration is a troublesome problem. It is 
advocated for two somewhat different objects. 
At times the primary object is said to be the relief 
of congestion at home. At other times emphasis is 
laid on the fact that, while population is dense in 
England, it is sparse in the dominions, and that 
migration would bring about a desirable redistribu¬ 
tion of population within the Empire. 

The facts themselves are none too clear. We 
know something about movement to non-European 
countries from Great Britain and Northern Ireland 
and from the Irish Free State respectively, but we 
know little about movement within these islands. 
Figures compiled by the Irish Free State Depart¬ 
ment of Industry and Commerce show that in 1927 
there was an outward balance from the Free State 
of 20,688 persons in the traffio between that country 
and the remainder of the British Isles. Of this 
total, about 30 per cent was accounted for by 
migrants from the Irish Free State who travelled to 
non-European countries via British ports. It 
seems to follow that an addition of some 14,000 
was made to the population of Great Britain and 
Northern Ireland during 1927 by emigrants from 
the Free State. 

During the same period some 63,000 persons 
were assisted to emigrate from Great Britain under 
the Empire Settlement Act of 1922. Emigration is 
costly. Under this Act, up to three millions may be 
spent annually from national funds in support of 
approved emigration schemes, provided that at 
least half the cost of each scheme is met by some 
other authority, public or private. But this is by 
no means all, or even the greater part of the ex¬ 
pense. There are government schemes for training 
men for emigration under the Ministry of Labour; 
there are numerous private agencies at work. 
Looking further book, there is all the expense of 
bringing up and educating men who, when of age to 
produce, are shipped off to another country. 

One aspect of the present policy seems inde¬ 
fensible. If the object is to relieve congestion in 
Great Britain, it is foolish to allow the places of 
those assisted to depart to be filled by immigrants 
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from Ireland, Why not, it might be said, also 
raise a cry against the influx of Scotsmen into 
England ? Is this not pure prejudice ? The 
answer is that it is not a question of race at all but 
a question of finance. Scotland shares with Eng¬ 
land the expense of emigration. The Irish Free 
State does not. If it is said that the object is 
not primarily the relief of congestion at homo, but 
the redistribution of population throughout the 
British Empire, then with equal force it may be 
urged that the financial burden is unfairly distri¬ 
buted, and that direct emigration of the Irish to the 
Dominions would be a lesH circuitous method than 
sending Englishmen from homo and replacing them 
in part by Irishmen. 

This matter, though not unimportant, is a side 
issue. A discussion of the main issue, however, 
raises so many matters of such complexity and 
obscurity that it is not possible to do more than 
indulge in vague generalisations. It must be re¬ 
membered that a further decline in the birth-rate 
in Great Britain will not affect the employment 
position until fourteen years have passed. With 
the birth-rate at its present level, it is possible that 
the population will be stable, or at least not in¬ 
creasing, fourteen years from now. It does not 
seem unreasonable to hope that within that period 
we can get our population employed up to the pre- 
War level. With such facts and anticipations in 
mind, it would seem that the fall in the birth-rate 
of Great Britain has gone far enough. A restricted 
policy of assisted emigration for the next few years, 
provided that reasonable safeguards are provided 
to meet the difficulties mentioned above, seems 
reasonable, both because we are still faced with an 
annual increment of population in Great Britain 
for a few' years, which we can scarcely be said to re¬ 
quire, and because the sparsely populated Dominions 
are apparently capable of absorbing these emigrants 
at the present rate. 

This does not mean, however, that it would be 
satisfactory if the birth-rate remained as it is in all 
respects. The birth-rate is an average figure for 
the population. The rate is lower than this figure 
among the comfortably situated, and highest among 
the least comfortably situated—the miners, for 
example. It is a curious fact that anyone who de¬ 
plores this well-known phenomenon is assumed to 
do so wholly on the grounds that the stocks, with 
the most valuable biological endowments, are not 
reproducing themselves as they should. But 
whether this is so or not, we might surely all join in 
deploring it on the obvious grounds that those 
parents who by reason of their financial position 
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are best able to provide children with a good up¬ 
bringing and a decent education have tho smallest 
families. Such information as we possess for 
Great Britain—and it is very scanty—does not 
tend to show that the contrast between the well-off 
and the badly-off in respect to size of family is 
growing less. There is evidence, however, from 
Sweden, and also from Holland and Germany, that 
in late years this gap has been closing. In Stock¬ 
holm it is now apparently the case that the better- 
off parents have the most children, whereas not 
many years ago the situation was much as in Great 
Britain. There could scarcely be any investiga¬ 
tion more profitable than one which would throw 
light upon the causes of so romarkable a change. 
It might then be possible to attempt to bring in¬ 
fluences to bear wdiieh would lead to a similar 
change in Great Britain. A. M. C.-S. 


Natural History and Literature. 

(1) Birds and Beasts of the Greek Anthology. By 
Norman Douglas. Pp. vii+215. (London; 
Chapman and Hall, Ltd., 1928.) Is. (kl. net. 

(2) Nature in the Age of Louis XIV. By Phyllis 
E. Crump. Pp. xv+224. (London; George 
Routledge and Sons, Ltd., 1928.) 10*. (kl. net. 

(3) Tableau de Lilli put ou Essai sur les /« fusoires. 

Par Marcel Roland. (Collection de 1m Grande 
Revue.) Pp. 51. (Paris : Les Editions Rioder, 
1928.) 6 francs. 


(1) IlfR, NORMAN DOUGLAS has found in 
LtJ. the famous collection of poems known 
as the Greek Anthology about six hundred refer¬ 
ences to wild animals, and to about a hundred and 
fifty different kinds. He discusses many examples 
in his scholarly way and with a pleasant wit; and 
his book is of interest in its disclosure of the mood 
in which many different minds looked at familiar 
animals through the long stretch of time which the 
Anthology covers. There are references to lions 
and lynxes, bears and boars, wolves and goats, 
but most of them are so trivial that we welcome 
the long-standing puzzle of the unicorn. Birds 
are happily represented by the eagle, the raven, 
the crow, and many others, but rarely with any 
insight, so far as we can discover from the quota¬ 
tions ; and we are glad to come to the long-lived 
phoenix and the elusive halcyon. Tho interest is 
often not so much that of natural history or of 
poetry, but the ‘ akanthologous * fascination of 
thorny questions. Reptiles are' represented by 
adders and asps, geckos and crocodiles; and 
amphibians by the vocal tree-toad or ololygon 
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and the common frog—” the muse of damp 
retreat.’ * 

Fishes seem to have been treated somewhat 
cursorily, but there is again the agreeable riddle 
of identification,—of the most self-contradictory 
skaros,for example, or the beauty-fish, kallichthys. 
There is mention of conger and red mullet, of sprat 
and shark, of mackerel and tunny; and if we 
include the dolphin among fishes, we may also 
mention the argonaut. The humbler creatures of 
the sea are occasionally referred to—the Murex 
yielding purple (and yet no mention of pearls or | 
coral) ; the “ crook-legged sand-diving crab, with* 
two-clawed gear,’’ the hermit-crab ” that can never 
be made to walk straight ” ; and so on down to 
sponges, somewhat enthusiastically called ” the 
blossoms of the sea.” About a fifth of the references 
are to insects, such as ants, bees, and wasps. 
Mr. Norman Douglas has given much time to his 
labour of love, and we do not know how it could 
have been done better. Yet there is no blinking 
the fact that, good poets as many of the Greeks 
of the Anthology were, they are not seen at their 
best in their natural history references, which are 
too often trivial and prosaic. As regards both the 
natural history and the poetry, Mr. Douglas could 
have done, much better himself; but of course 
that was not what he set out to do. 

(2) Miss Crump’s scholarly study of the attitude 
to Nature in the seventeenth century shows that 
this was more positive than has been hitherto 
believed. Apart from the fables of La Fontaine 
and the expressions of the pastoral ideal in the 
first thirty years of the century, it has been 
generally stated that there was no appreciation of 
Nature in France in the seventeenth century ; and 
this has been explained as due to the non-existence 
of the theme in the Middle Ages and sixteenth 
century, and to the consequent lack of traditional 
foundation ; to the prevalence of the mechanical 
view of Nature held by Descartes ; to the fact that 
the feeling for Nature repressed in literature, for 
reasons of custom and fashion, found its compen¬ 
satory outlet in pictorial art; and, finally, to the 
monotony of the landscape around Paris ! These 
ingenious reasons, as Miss Crump shows, were 
invented to explain a phenomenon which does 
not really exist, for it is not true that there was an 
absence of a feeling for Nature in France in the 
age of Louis XIV. 

The author marshals her evidence in a pleasant 
and convincing way, beginning with the en¬ 
thusiasm for gardening—sometimes emancipated 
gardening—in the seventeenth century. She goes 
No. 3087, Von. 122] 


on to the evidence of a growing love of the country 
and to the expression of the pastoral ideal in 
drama and romance, eclogue and idyll. There 
is an appreciable development of a sense of the 
picturesque and a detectable tightening of the 
cords binding man to Nature. In not a few 
seventeenth-century writers there is a somewhat 
sophisticated emphasis on the charm of solitude 
and the value of a retroat from the Parisian world ; 
but there is little indication of anything like an 
overwhelming love of the country. Something of 
this emerges clearly, however, in Madame de 
Stfvign£ and in La Fontaine, but they were out¬ 
standing exceptions. The author leaves us with 
the general impression that the love of Nature 
during the Louis XIV. period was still incipient, 
more than a little cold and conventional, somewhat 
distant and indicative of shallow acquaintanceship. 

We wish the learned author had said something 
in regard to the influence of the re-awakening 
natural science which was beginning to disclose 
something of the veritable and verifiable wonder 
of the world. For one cannot have much depth 
of feeling towards an object in regard to which 
one had had no depth of experience. As regards 
man and animate Nature, it may be said that he 
loveth best who knoweth most. 

(3) With these solid essays by two learned 
scholars we have deliberately linked a gossamer 
essay by Marcel Roland on the Lilliputian world 
of a drop of muddy water. What the scholars, 
in spite of their infective enthusiasms for their 
subjects, seem to us to have been forced to show 
{perhaps we are wrong) is the general poverty, 
triviality, and wooden conventionality of natural 
history allusions in literature when these have not 
behind them a well-informed sympathy. There are 
occasional poetic flashes among the natural history 
references in the Greek Anthology, and no one oan 
doubt the insight of La Fontaine, but on the 
whole the Greeks and the French literateurs of the 
periods referred to do not distinguish themselves 
in their natural history allusions. Contrast with 
that the real thing, the reflections of an amateur 
naturalist, disciplined yet not too well up in his 
subject, a romanticist yet a devotee of the micro¬ 
scope as a window in the invisible. For Marcel 
Roland tells us, in a characteristically modern 
mingling of science, poetry, and philosophy, of the 
ongoings he has watched in the Lilliputian world 
of his drop of water. 

The soience of the muddy drop, with its tenantry 
of bacteria, infusorians, amcebee, and so forth, 
has often been better done, yet the naturalist is 
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$ull who cannot find suggestions in Roland’s 
semantic reflections. The philosophy of the 
initiatives in living observable in the muddy 
drop,—the reactions and urges, the tropisms and 
experiments, now appearing so mechanistically 
describable and again so vitalistic&lly apart, has 
been better done ; yet how few philosophers ever 
deign to mention these infant school beginnings, 
and how few write of organisms as if they had 
ever watched any. Contrasted with what we find 
in Greek Anthology and Louis Quatorze literature, 
aa regards Nature , we have here a delightful 
artistic expression. Roland knows his muddy 
drop, though we think he might know it better 
still ; he is sympathetically intrigued by the be¬ 
haviour of his Lilliputians ; he strikes the modem 
note in his persuasion that they and he belong to 
the same kingdom ; he takes them seriously enough 
to get to know their ways and look out for their 
intimations of immortality and love, of endeavour 
and sociality. Not unnaturally, the result is a very 
enjoyable work of art. 


Scientific Societies in the Seventeenth 
Century. 

The Rdle of Scientific Societies in the Seventeenth 
Century. By Martha Ornstein. Pp. xiv + 308. 
(Chicago : University of Chicago Press; London: 
Cambridge University Press, 1928.) 15s. net. 

ARTHA ORNSTEIN was born in Vienna in 
1878, and received her early education 
there. She went to the United States in 1895, and, 
after a year spent in perfecting her English, she 
passed the entrance examination at Barnard Col¬ 
lege with distinction in 1896. After taking her 
Master’s degree in 1900, she specialised in mathe¬ 
matics for some years ; then, turning to historical 
study, she wrote as her dissertation for the Ph.D. 
degree (conferred on her in 1913) the work now 
under review, which has been republished by her 
friends as a tribute to her memory. It was worth 
while, for the book is a sound piece of work, well 
written (with scarcely a trace of a * foreign accent ’) 
and well documented, and one which, within its 
compass, it would be difficult to improve upon. 
The prodigious amount of labour entailed can be 
judged by reference to the copious footnotes and 
to the bibliography at the end, covering no less 
than thirteen pages. The book is beautifully 
printed, and presents its fascinating story in a form 
which also delights the eye. We can only wish the 
publication the success which it richly deserves. 
The writer observes that if the progress of a cm- 
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tury is shown by a comparison of the state of 
knowledge which existed, say, in the first and last 
decades, no other century, perhaps, can show such 
an advance as the seventeenth. The essential task 
of the seventeenth century was the establishment 
of the experimental method in scienoe, arfd, to 
appreciate the splendour of its achievements, it is 
sufficient to mention the names of such men as 
Galileo, Torricelli, Guericke, Robert Boyle, Harvey, 
Kepler, Pascal, Fermat, Descartes, Huygens, 
Leibniz, and Newton. We may draw a dividing 
line about the middle of the century. The first 
half accomplished through the work of a few men 
a revolution in the established methods of thought 
and inquiry ; it created the experimental method, 
and produced its indispensable instruments, -the 
telescope, the microscope, the air-pump, etc. The 
second half of the century saw the elaboration of 
the results obtained. 

The first part of the book is devoted to individual 
pioneers such as Galileo, Torricelli, Harvey, Des¬ 
cartes. After a time the necessity of extending 
the scope, number, and elaboration of experiments 
involved expenditure in money and material 
beyond the resources of the private investigator, 
who then became dependent on the patronage of 
wealthy persons interested in science. Much ser¬ 
vice was rendered to scienoe by wealthy amateurs, 
some of whom devoted their whole lives and re¬ 
sources to scientific research. There were in 
England, Robert Boyle, John Evelyn, Sir William 
Petty ; in Ireland, William Molineux of Dublin, 
inventor of the hygroscope ; in France, Peiresc ; 
in Holland, Leeuwenhoek and van Helmont; in 
Germany, Guericke, Hevelius, and Tschirnhausen ; 
in Italy, Ferdinand and Leopold dei Medici and 
Count Marsiglio. But the tendency quite early was 
for investigators to form themselves into groups, 
each contributing to the common stock, so that the 
benefit of intellectual co-operation was added to 
that accruing from the pooling of material resources. 
Hence the formation of the various societies which 
are the special subject of the book before us. 

One of the very earliest of these societies was 
the Accademia dei Lincei in Rome (1600 - 30), 
founded by Fredrigo Cesi, which had for its device 
a lynx with upturned eyes tearing a Cerberus with 
its claws, and symbolising the struggle of scientific 
truth with ignorance. Della Porta, Peiresc, 
Galileo, and Fabius Colonna, the botanist, became 
members. Galileo was in very dose relations with 
it, always referred to himself in'the dialogues as 
Aoademious, and added this title to his name in 
publishing his books. The “ Gesta Lynceorum ” 

2ol 
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was the earliest recorded publication of scientific 
papers by any society. The first organised scientific 
academy was the Acoademia del Oimento of Florence 
(1057-67), actually founded by the two Medici 
brothers Ferdinand II. and Leopold. Its leading 
spirits were the disciples of Galileo, Viviani, and 
Torricelli, and their pupils. The Italian societies 
form the subject of Chap. iii. ; Chap, iv, gives the 
early history of the Royal Society of London, which 
arose out of informal meetings of scientific and 
learned men, first in London, then in Oxford (the 
“ invisible College **), and then again in London, and 
received its charter as the “ Royal Society ” on 
July 15, 1662. 

Chap, v. deals with the French Academic des 
Sciences, which also, like the Royal Society, arose 
out of informal meetings of scientific men. These 
meetings at first took place at the cell of the 
famous Minorite friar Morin Mersemie (1588-1648). 
Fermat, Roberval, Pascal, and Gassendi were 
among those who participated, entertaining them¬ 
selves with astronomical observations, problems of 
analysis, physical experiments, new discoveries in 
anatomy and botany ; they were often joined by 
foreign guests. Later they met every Thursday at 
various houses, including Pascal’s, and later again 
at the home of Melehisedec Thevenot (1620-92). 
Colbert knew of their meetings, and proposed to 
Louis XIV. to give them an official status. The 
Aoademie des Sciences became, unlike the Royal 
Society, a government institution, and suffered the 
vicissitudes inseparable from direct government 
control. Until the death of Colbert (1683) it pros¬ 
pered ; but under his successor, Louvois, it declined, 
as Louvois had no sympathy with pure science, 
and wanted to make the work of the Academy 
more practical. Chap, vi. deals with the German 
scientific societies. 

Not the least interesting of the chapters is 
Chap, vii., on the scientific journals. Before the 
establishment of such journals, the only means of 
scientific intercommunication was private corre¬ 
spondence, for example, that of Mersenne, Peiresc, 
Collins, and Wallis. How unsatisfactory this med¬ 
ium was is proved by the numerous disputes about 
priority of discovery, for example, between Torri¬ 
celli and Pascal, Hooke and Huygens, Newton and 
Leibniz. The way out of the difficulty was clearly 
indicated when Denis de Salio published, on Jan. 5, 
1665, the first number of the Journal des Sgavans . 
About two months later, on Mar. 6,1665, appeared 
the first number of the Philosophical Transactions 
of the Royal Society ; this was the first scientific 
periodical published under the auspices of .a society 
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which was destined to last to the present time. One 
or other of these two journals became the model for 
all later scientific periodicals. 

Chap, viii., on science at the universities, makes 
melancholy reading, for the universities, dinging 
firmly to their old traditions, gave the cold shoulder 
to the new movement; indeed, they made little 
contribution to the progress of science in the seven¬ 
teenth century, save in the faculties of medicine. 
Wallis left Cambridge for Oxford because the study 
of mathematics had died out at Cambridge I “It 
was/’ as the author says, “ the unmistakable and 
magnificent achievement of the scientific societies 
of the seventeenth century, not only to put modem 
science on a solid foundation, but in good time to 
revolutionise the ideals and methods of the univer¬ 
sities, and render them the friends and promoters 
of experimental science instead of the stubborn foes 
they had so long been.” T. L, H. 

Wave Mechanics. 

(1) Collected Papers on Wave Mechanics. By Prof. 
E. Scbrodinger. Translated from the second 
German edition. Pp. xiii+146. (London and 
Glasgow : Blackie and Son, Ltd., 1928.) 25s. net. 

(2) Four Lectures on Wave Mechanics : delivered at 

the Royal Institution, London, on 5th, 7th, I2tb, 
and 14th March 1928. By Prof, Dr. Erwin 
Schrodingor. Pp. viii+53. (London and Glas¬ 
gow : Blackie and Son, Ltd., 1928.) 5$. net. 

(3) Selected Papers on Wave Mechanics. . By Louis 
de Broglie and Dr. L6on Brillouin. Authorised 
translation by Winifred M. Deans, Pp. vi +151. 
(London and Glasgow: Blackie and Son, Ltd., 
1928.) 15*. net. 

N the preface to the first of the above books, 
the author mentions a question asked him by 
a young woman friend : “ When you began this 
work you had no idea that anything so clever 
would come out pf it, had you ? ” This quotation 
certainly sums up the impression conveyed after 
reading (1). Sohrddinger, however, uses it to bring 
out the point that in a set of papers in which a 
single theme is developed, the results of the later 
papers were more or less unknown when the earlier 
ones were written. This must be borne in mind 
when judging these collections. 

During the short time of its separate existence, the 
new quantum mechanics has already branched out 
in several directions, two of the most important 
being roughly summed up as wave mechanics and 
matrix mechanics. As is shown both in (1) and (3b 
these two branches arc mathematically reconcilable. 
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l$ut from the point of view of the physicist who 
wishes to form some sort of mental picture of the 
frocesses involved, the wave mechanical method 
suggested to SchrOdinger by the work of de Broglie 
has a direct appeal which the matrix method, 
simply because it stifles intuition, must fail to make. 
Moreover, in the wave mechanical method, the 
cardinal problem of atomic dynamics, the coupling 
between the dynamic process in the atom and the 
electromagnetic field is capable of a treatment in 
which the mechanical field scaler (\p) enters into the 
unchanged Max well-Lorentz equations as the ‘source’ 
of the electromagnetic field vectors. In these works 
of de Broglie and Schrddinger we see the stages of 
the development of wave mechanics from the ana- 
logy pointed out by Hamilton between dynamics 
and optics, and how for the small scale dynamical 
system a mechanics founded on wave motion is 
just as necessary as is the wave theory of light in the 
case of small scale optical systems. 

When we contrast the views of the two authors 
on the interpretation of micromochanical dynamics 
we at once meet a divergence. On Schrddinger’s 
view we can no longer speak of a material particle 
describing a trajectory, yet, as de Broglie points 
out, an atom the dimensions of which are of the order 
10 8 cm. can absorb a quantum of ultra-violet light 
(the photoelectric effect) the wave-length of which is 
more than 1000 times as great. From this it would 
seem that the region where the energy is localised 
must be a point even on the wave-length scale. To 
meet the difficulty, de Broglie has proposed the view 
that the material particle is an essential reality the 
motion of which is completely determined as that of 
a singularity in a propagated wave. By leaving the 
initial conditions arbitrary the fwavo can be re¬ 
garded not only as a guiding wave by which the 
motion of the particle is controlled, but also as a 
probability wave which will give the probability of 
presence of the particle in a given element of volume 
when its initial position is unknown. This sugges¬ 
tion gives a glimpse of the way in which the con¬ 
tinuous solutions of the wave equation can be 
applied to the admittedly atomic structure of matter 
and radiation. It would appear that the continu¬ 
ous solution provides a statistical view of pheno¬ 
mena the exact description of which would require 
waves possessing singularities. Here possibly lies a 
way of escape from the apparent indeterrainateness 
of quantum mechanics. 1 

(1) This collection is particularly valuable, as it 
contains practically all the work of Schrddinger on 
wave mechanics published up to June 10,1927. The 

* See Natvtk, April 14,1028, p. 580 rt M$. 
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style is clear and vigorous, but the too frequent use 
of italics rather spoils the effect. An abstract is 
given at the beginning in order to co-ordinate the 
nine papers which form the contents. Especially 
interesting is the author’s treatment of the relation 
between his own work and that of Heisenberg, Bom 
and Jordan. 

(2) This contains the four lectures delivered by 
Schrddinger last March to a large and appreciative 
audience at the Royal Institution. A summary of 
these lectures has already been given in Natum) by 
the reviewer. 3 This little book of Schrddinger’s is 
a small masterpiece of presentation, and gives a 
wonderfully clear idea of the present state of his 
work and what it has accomplished. 

(3) The papers of de Broglie and Brillouin form 
a more heterogeneous collection. De Broglie has 
very definite views on physical interpretation, which 
are well brought out in his paper on the atomic 
structure of matter. -A description of Kaluza’s 
universe of five dimensions, in which the notion of 
force disappears entirely from mechanics, and is re¬ 
placed by geometrical conceptions even in the case 
of a point charge moving in an electromagnetic field, 
forms one of the most interesting of the papers. 
Two of the three contributions of Brillouin deal with 
matrix mechanics and the application of statistical 
methods vO quantum problems. 

Taken as a whole, these three books form a valu¬ 
able contribution to science. To be appreciated 
properly they should be read together. 

L. M. Milne-Thomson. 


Our Bookshelf. 

The Elements of Economic Geology. By Prof. J. W. 

Gregory. (Methuen’s Geological Series.) Pp. 

xv + 312. (London: Methuen and Co., Ltd., 

1927.) 10 s. net. 

The outstanding feature of this book is the remark¬ 
able amount of cogent information which has been 
attractively compressed into its twenty-three 
chapters.* The various principles and processes 
of the widely varied fields of mining, civil, and 
agricultural geology are illustrated wherever possible 
by examples that are personally known to the 
author ; and as Prof. Gregory is a geologist and 
explorer of unrivalled experience, the book is 
particularly valuable both for its references to 
little-known sources of evidence and for the 
intimacy and vitality of the style in which it is 
written. 

An unavoidable consequence of the brevity with 
which each topic is treated is that many of the 
conclusions are perforce stated dogmatically. The 
Author attempts to disarm criticism in his preface 

• Nmra, June 2,1928, p. 885. 
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by writing: “If the book had been twice as long 
some views would not have been rejected with the 
apparent dogmatism rendered neoessary by the 
limitations of space/' The attempt fails, because 
if Prof. Gregory had wished, he could have made 
the book twice as long. We wish he had, for 
though its price is doubtless designed to attract 
the student, its views are not always those which 
will encourage teachers to recommend it. With 
fuller discussion these unorthodox views would 
themselves have become a source of stimulation, 
albeit to a more limited circle. Prof. Gregory 
regards most ores as having come from a zone 
lying between the barysphere and the lithosphere, 
44 beneath the ordinary igneous rooks of the crust/’ 
and not from the igneous rocks themselves. Else¬ 
where he writes: “The primary mineral deposits are 
mainly due to ascending currents rising from the 
vast store of metals in the interior of the earth." 
Yet the vein-stones, including barite, are con¬ 
sidered to have been largely contributed from the 
country rocks. 

However, despite certain controversial matters 
such as these, on which indeed opinion is still in 
a state of flux, and a few careless phrases (such as 
“ Tin is associated with hot acids appropriate to 
great depths “), the book is one which, in the 
reviewer's opinion, can be cordially recommended 
to every type of geological student. It is full of 
the life and vigour of a fascinating subject, and 
anyone, be he chemist or engineer, who is interested 
in the materials of the earth and the struggle of 
the elements,' will dip into the book only to settle 
down, or to make an opportunity, to read it all. 
It could, perhaps, have been better still, but this 
is merely an appreciative criticism of its very real 
merits. 

Visual Lines for Spectrum Analysis. By D. M. 

Smith, Pp. 34. (London : Adam Hilger, Ltd., 

1928.) 5 s. net. 

Spectrum analysis, which at one time comprised 
the whole function of the spectroscope, has now 
largely fallen out of use. This is a matter for 
regret, for, when the principles of the subject have 
been understood and a little experience has been 
obtained, spectroscopic methods can occupy a place 
in analytical work which, from considerations of 
delicacy and in some cases of rapidity, cannot be 
taken by purely chemical processes. The causes 
of the neglect are not difficult to understand* In 
the early days, before the characteristics of spectra 
were fully understood, there was an apparent 
capriciousness in the manner in which a small 
quantity of one substance would make its presence 
known, while a larger quantity of another would 
remain undetected, and also in the occasional 
occurrence of some lines of an element without the 
others. Furthermore, the technique of spectro¬ 
scopic processes was different from that of the 
ordinary chemical routine, requiring special ap¬ 
pliances and modes of procedure, and the chemist 
was often unable or unwilling to acquire the neces¬ 
sary apparatus and skill. 

These difficulties have now to a large extent 
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disappeared. Our knowledge of spectra and the 
circumstances of their production has removed 
all uncertainty from their interpretation, and the 
qualitative results which, within the well-under¬ 
stood limitations of the method, they are capable 
of yielding, are at least as definite as those of the 
chemical reaction criteria. The apparatus and 
method of procedure also, thanks largely to the 
provision made by Messrs. Adam Hilger and other 
manufacturers, have been reduced to a simple 
form, and the chemist who continues to ignore the 
spectroscope does so greatly to his own disadvantage. 

In the book under review, methods are described 
by which a considerable amount of analytical work 
„ can be performed visually and with great rapidity. 
The sensitive lines of 52 elements are recorded, and 
simple methods of obtaining and identifying them 
—largely derived from the wide experience of Sir 
Herbert Jackson—are described. Particular appli¬ 
cations of the methods are dealt with, and the 
material is presented in a very convenient manner, 
with a blank page for notes opposite each page of 
tables, so that the worker may insert the fruits of 
his own experience for future guidance. Although 
visual work oan never wholly take the place of 
photography, it is doubtful if its full scope has 
hitherto been realised, and the book before us 
should go far in making its possibilities known. 

Oreen Manuring: Principles and Practice. By 
Dr. Adrian J. Pieters. (The Wiley Agricultural 
Series.) Pp. xiv + 356. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1927.) 22*. 6d. net. 

The growing inadequacy in the supplies of farm¬ 
yard manure throughout the world has put a 
premium on the importance of green manuring, 
and much attention is being paid to the most 
profitable utilisation of this method of soil improve¬ 
ment. The actual practice is of very ancient date, 
but scientific interest in what really goes on in the 
soil when green crops are ploughed under has only 
been aroused comparatively recently. Dr. Pieters 
attacks his problem both from the theoretical and 
practical points of view, keeping the economic 
factor well before him. The effects of organic 
matter in the soil are both physical and biochemical, 
and the action of the soil micro-organisms en¬ 
couraged by its presence may react favourably or 
unfavourably to crop plants according to circum¬ 
stances. The turning under of much green material 
low in nitrogen may result in reduced crop yields, 
owing to the utilisation of the soil nitrates by 
micro-organisms, whereas leguminous or other 
material high in nitrogen benefits crops, owing to 
the release of ammonia which is converted into 
nitrates. As yet our knowledge of what actually 
happens in the soil is far from complete, resulting 
in frequent failures when green manuring is 
attempted under faulty conditions. Much more 
research is needed to enable cultivators to make the 
fullest and best use of this extremely valuable 
source of organic matter in the soil, ^ 

After due consideration of the theoretical side, 
the author Considers the arguments for and 
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the method from the practical point of 
Increased yields from green manuring are 
obtained with many crops, including com, cotton, 
Ifeets, potatoes, and sugar cane, but tobacco is 
more uncertain in its response. On the whole, 
the best results are obtained with hoed crops, for 
which it is specially recommended in the United 
States. Descriptions are given of various crops 
suitable for use as green manures, together with 
accounts of the practice of the method in various 
parts of the world. The volume concludes with 
a chapter on the economics of green manuring, 
indicating that various leguminous crops can 
profitably be grown for this purpose alone, to 
supplement short supplies of stable manure. A 
comprehensive bibliography is appended. 

Survey of India. The Tides. Revised by Major C. M. 

Thompson. Pp. vi + 140 + 30 + 50. (Dehra Dun: 

Geodetic Survey of India, 1926.) 2 rupees; 3s. 6 d. 

This pamphlet forms Part 5 of the ‘ £ Handbook of 
Professional Instructions ” (Third Edition) for the 
Geodetic Branch of the Survey of India. The three 
chapters, which are separately paged, deal with 
t£ Theory and Computation, “ Tidal Observa¬ 
tions,” and ” The Tide-Predicting Machine.” 
Tidal observations were commenced in India in the 
year 1873, and the Survey at onoe adopted the 
harmonic methods of analysis and prediction then 
being developed. The original methods, however, 
have been continued almost without modification 
to the present day, though there are in existence 
several methods of analysis which are more accurate 
and involve very much less labour. Similarly, in 
prediction, no use is made of the modern method 
whereby the phase-lags are modified once for all so 
as to use only one set of computed initial ‘ astro¬ 
nomical arguments/ instead of 40 sets, as in India. 
Thus it is unlikely that this volume will be used as 
a manual outside the Survey, especially as it would 
be impossible to use the instructions adequately 
without a supply of the printed forms used in India. 
Apart from this, of course, the volume appears to 
give a satisfactory account of the processes used. 

It is now customary to run two ‘ curves * on the 
predicting-maohine for heights and times respect¬ 
ively ; the times are given by a ‘ gradient-curve 1 
obtained by setting up on the machine constants 
resulting from differentiating the expression for 
the height-curve; when the gradient-curve passes 
through zero, the machine is usually stopped and 
the time read off. In India a permanent record 
is made electrically on a chronograph attached to 
the machine, and the ** Instructions ” give details 
of the mechanism and method. 

From Crystal to Television , * The Electron Bridge ’; 
a Simple Account of Wireless and Television. By 
Vyvyan Richards. Pp* xi-f 116. (London; 
A. and C. Black, Ltd., 1928.) 5*. net. 

Yet another effusion dedicated to the long-suffering 
‘ layman/ On reading through a book of this 
nature one cannot help wondering whether the 
layman would, not find it much easier, and far more 
satisfying, to sit down to read a confessedly scientific 
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or technical book, rather than to struggle through 
the bewildering medley of words which such a book 
as this contains. 

The author has undoubtedly succeeded in im¬ 
pressing the reader that he himself is impressed 
with the importance and magnificence of his 
subject. But if perchance the reader had already 
formed any scientific opinions the result might be 
disastrous. When one learns at the outset that 
“ there are three families of cathode rays, the 
alpha, the beta, and the gamma rays, these last 
being the X-rays that pass through our clothes 
and bodies and reveal our broken bones and the 
bullets and coins in us ” ; and a little later in 
Chapter i., ” Strain is the idea that persists through 
all the manifestations of the ubiquitous force, 
electricity—a mystery which lies between matter 
and mind,” one cannot help feeling slightly be¬ 
wildered. An author who has no difficulty in 
drawing analogies between electric currents and 
human emotions, who glides from physics to 
psychology and metaphysics without an effort, is 
rather difficult for a poor layman to understand. 
In later chapters, however, after the metaphysical 
outburst has subsided and ordinary matters such 
as valves and gramophone 1 pick ups ’ are under 
discussion, the author is obviously more 8 at home/ 

Aids to Biochemistry. By Dr. E. Ashley Cooper 
and S. D. Nicholas. (Students' Aid Series.) 
pp. vii + 188. (London : Bailliere, Tindall and 
Cox, 1927.) 4s. 6d. net. 

Tms small volume contains much of the information 
that is found in the larger text-books on the subject; 
in addition, space is found for compounds which 
are more usually dealt with in works on organic 
ohemistry as distinct from biochemistry. The 
authors state that the book is intended for purposes 
of revision, for which it appears eminently suitable. 
In addition to the theoretical treatment, the more 
important tests, preparations, and methods of 
estimation are included, so that the student can 
quickly revise both the practical and theoretical 
sides of his subject. Chapters are devoted to the 
chemistry of colloids, to the alkaloids, and to other 
compounds of general biochemical interest. The 
book is not intended for beginners in biochemistry : 
these would be well advised to read a larger manual 
first, in conjunction with their lectures, and only 
turn to this pocket volume in the last few months 
before their examination. 

Harmonia Harmonica . By Clarence S. Hill. Vol. 
2 : containing Book 2—The Harmonic Chord as 
a Fundamental Agent in Creation ; Book 3—The 
Harmonic Chord in Form and Design* Pp. 151. 
(Bournemouth : The Author, 33 Chigwell Road, 
1927.) 21a. 

The author of this volume develops the thesis that 
the numbers II and 4/3 are the critioal figures in 
music, the human body, the solar system, and the 
universe. The harmonic chord is regarded as the 
fundamental agent in creation,-applying equally 
well to music, physics, chemistry, anatomy, or 
astrophysics. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he und,ertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Helium Lines in Stellar Spectra. 

All tho lines of neutral helium that can be observed 
in stellar spectra belong to some of the subordinate 
series. The ultimate lines (1 S-mP) are in the far 
ultra-violet and cannot be photographed tlirough the 
earth’s atmosphere. The diffuse series of both the 
triplet system (2p 3 - md z ) and the singlet system 
(2 P - mD) have nearly identical lower energy levels, 
the excitation potentials being 20*81 volts and 21*12 
volts respectively (of. H. N. Russell, Astroph. Jour., 
61, 223; 1025). Accordingly, the corresponding lines 
of these two series should show identical intensity 
curves with respect to temperature, tho intensity 
ratio of the triplet line to the singlet line remaining 
constant (cf. R. H. Fowler and E. A. Milne, Mon. 
Not. 83, 415 ; 1023). 

This presupposes that the relative abundance of 
atoms capable of absorbing triplet or singlet linos 
remains unaltered by tho varying physical conditions 
in the atmospheres of the stars. L. S. Ornstein, 
IT. C. Burger, and W. Kapuscinsky (Zs. f. Physik , 61, 
34 ; 1928) have recently shown that this assumption 
is not necessarily correct. They have found that 
electrically excited helium shows predominantly singlet 
lines for pressures of between 0*01 to 0*3 nun. ; for 
pressures between about 0*3 mm. and 1 cm. the ratio 
triplet/singlet gradually increases, reaching finally a 
constant value (approximately equal to 3 for the pair 
(2p* 3d 8 ) and (2P - 3J?)). They suggest that the 

observed changes in the relative intensities might be 
explained by the assumption that the initial prob¬ 
ability of a transition from the ground-level IS to one 
of the singlet levels is greater than to one of the 
triplet levels. Under low pressures the singlots will 
then predominate. However, under higher pressures 
a part of the oxcited atoms in the single states will 
lose energy by collisions with neutral atoms and 
will fall into the lower energy levels of the triplet 
system, without emitting radiation. This explains 
the increasing strength of the triplet lines for higher 
pressures. 

1 have recontly inode a considerable number of 
intensity estimates of the triplet absorption line 
*4472 (2 p* - 4d B ) and of tire singlet absorption line 
*4388 (2 P - 5D). The laboratory intensities given by 
Russell are (6) and (3). My estimates were made from 
plates taken at the Yerkes Observatory. 

The results for 312 R- and O-type stars show very 
considerable differences between the relative intensi¬ 
ties in individual stars. Usually, X4472 is appreciably 
stronger than *4388, but there are a number of stars 
in which A4388 is nearly oqual to, or even slightly 
stronger than, *4472. 

Tabic 1 contains preliminary results for a few 
selected stars. The estimates aro admittedly very 
uncertain, but they suffice to show the general 
character of the intensities. Tho probable error is of 
the order of 1 to 2 units, one unit corresponding 
roughly to a central intensity of 0*1 mag. The line- 
width iH estimated on an arbitrary scale from 1 (very 
narrow) to 10 (very broad). The spectral types are 
taken from the Henry Draper Catalogue. 

The observed differences in intensity (4472-4388) 
are much larger than can reasonably be attributed to 
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errors of estimation or to instrumental errors, and they 
are almost oertainly due to real differences in the 
atmospheres of the stars. 

There is a slight indication that for the earliest 
spectral subdivisions, 0-£2, the relative intensity of 
the triplet line is greater in the more luminous stars. 
If this should be the case, the triplet series would 


Table 1. 


Stars with relatively weak *4388. 

Star. 

8p. 

A 4388. 

A 4472. 

Width. 

* Orionis br. . 

Oe5 

1 

10 

4 

19 Cephei 

Oe 5 

5 

15 

5 

9 Cainelop. 

Bo 

1 

10 

3 

14 Cephei 

Bo 

0 

6 

5 

9 Cephei 

B2p 

7 

15 

3 

Orionis 

£3 

0 

15 

1 

| 

Stars with relatively strong *4388. j 

r Seorpii 

Bo 

7 

8 

3 

5 Scorpii 

Bo 

8 

10 

9 

<f}' Orionis 

Bo 

8 

10 

2 

ft Cephei 

B 1 

12 

10 

1 

v Endani 

m 

12 

9 

3 

X a Orionis 

B2p 

9 

9 

2 

10 Monoc. 

£3 

10 

10 

4 

t Heroulis 

£3 

10 

10 

2 


turn out to be stronger at low'or pressures. This 
would agree with the great observed intensity of the 
triplet lines in the flash spectrum (of. S. A. Mitchell, 
Astrophys . Jour., 38, 407, 1913 ; Davidson and 

Stratton, Mem . R.A.S., 64, Pt. 4, 1927 ; A. Panne- 
kook and M. O. J. Minnaert* Amsterdam A had., 13, 
Pt. 5, 1928). If we are willing to admit that the 
pressure in the reversing layers of £- and 0-stars is of 
the order of 10" 1 to 10"* mm. (10~ 4 to 10"® atmospheres) 
and that the mean pressure in the chromosphere is 
much lower than this, the idea suggests itself that the 
ratio triplet /singlet again increases for the lower 
pressures after passing through the minimum observed 
Dy Omstein, Burger, and Kapuscinsky. This would, of 
course, necessitate a revision of their theoretical 
explanation, as w 7 as also pointed out by Pannekoek 
and Minnaert. 

Table 2 contains a summary of my estimates. 


Table 2. 


H|>. 

No. 

A4388. 

A4472. 

Width. 

4388/4472. 

0 

9 

2*2 

0*7 

fi*0 

0*33 

BO 

17 

4*2 

7-1 

5*3 

0*59 

B 1 

14 

0*8 

8*1 

4*3 

0*84 

£2 

20 

0*7 

7*9 

4*8 

0-85 

£3 

92 

4*8 

0*7 

6*8 

0*72 

£5 

59 

20 

4*2 

4*9 

0*48 

£8 

66 

1*3 

8*1 

4*3 

0*42 

* £9 

35 

0*9 

2*4 

4*0 

0*37 


The maxima of the two intensity curves fall between 
£1 and J32. However, the curve for X4388 is steeper 
than that for A4472, the ratio 4388/4472 reaching a 
maximum between B 1 and B2. The earliest spectral 
subdivisions show relatively very weak *4388. 
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intensity from all stars is 3*2 for \4388 
wA IKS' for \4472, these values nearly agreeing with 
tnpseof Russell, We conclude that while the relative 
abundance of atoms in the mp 8 and mP levels is sub¬ 
ject to considerable variations in different stars, the 
average ratio triplet /singlet in stellar spectra is not 
very different from that observed in the laboratory 
under normal pressures, Otto Struve, 

Observatory, Cambridge, 

Nov. 15. 


Striations In Explosive Flames. 

In a recent paper by Eger ton and Oates ( Proc ,. Roy. 
Soc ., A, 116, 516 ; 1927), reference is made to pecu¬ 
liarities exhibited by certain flame photographs (not 
reproduced) obtained, on a rapidly revolving film, 
when mixtures ICjHj, : 2 5Q 2 : 10N 2 wore "ignited at 
one end of a closed cylinder 19 cm. long and of 10-7 cm. 
intornal diameter, as follows : “ Some of the photo¬ 
graphs show distinct closely-spaced bands, indicating 
that the combustion lias a vibratory character. The 
number of vibrations per second in the after-flame is 
about 2600, and the spacing is consistent with the 
view that successive sound waves are reflected from 
the end-plates.” 

The accompanying photograph (Fig. 1, a negative) 


explosion invariably precedes a 4 knock * in our closed 
cylinder which appears to be olosely related to 
4 pinking * in an internal combustion engine. 

(>. B. Maxwell. 

R. V. Wheeler. 
Department of Fuel Technology, 

University of Sheffield. 


The Understanding of Relativity. 

I can understand a good deal of H. D/s courteous 
reply to my Letter (Nature, Nov. 24, j>. 808), for 
example, that thero arc degrees in understanding. 
But much remains as to which I should like informa¬ 
tion. I know I am ignorant, but since my State 
of mind is almost universally representative, it is 
important. Is knowledge of the fact that clocks in 
rapid relative motion do not keep time derived from 
abstruse calculation, or from actual observation ? 
If the latter, is there any explanation of that which 
seems to the ordinary man unaccountable ? I 
assume that the swing of the pendulum of the clock 
in motion is not disturbed by its speed, or by a 
changing pull of gravity ; for such alteration would be 
due to simple mechanical causes, easily explainable, 
and not due to what 1 suppose is meant by relativity 



Fig. 1, —Finnic photograph ami prraaure record of explosion of 3-35 per cent pen lane -air. Time interval*, t/100 hoc. 


shows stritttions in the flame (more particularly in the 
after-flame) of an explosion of a 3-35 per cent pentano- 
air mixture at 4 atm. initial pressure ignitod at one 
end of a horizontal cylinder 38 cm. long and of 15-2 
cm. internal diameter. A manometer of the dia¬ 
phragm type, fixed at the end of the cylinder distant 
from the point of ignition, recorded the fluctuations 
of pressure within the cylinder simultaneously with 
the flame-photograph. The frequency of the stria- 
fcions is 1200 per second, a value which we have found 
to be independent both of the composition and of the 
initial pressure of the explosive mixture. When, by 
the rapid rotation of a fan, a high degree of turbulence 
was created within the mixture during its inflamma¬ 
tion, the bands in the after-flame were less distinct, 
but their spacing was the same. These observations, 
together with the fact that the frequency of the 
striations observed by Egerton and Gatos and by 
ourselves varies inversely as the lengths of our 
explosion vessels, seem to preclude the possibility 
of their being due to helical movement of the flames, 
such as hoe been shown by Campbell and Finch (J. 
Ghent . Boc„ 2094 ; 1928) to occur during the explosion 
wave in certain gaseous mixtures. The most probable 
explanation of the striations in our photographs 
seems to be that given by Egerton and Gates for 
theirs, namely, a stationary wave compounded of 
sound-waves reflected from the opposite end ^plates 
of the cylinder. 

This striated appearance of the flame during an 
No. 3087, Von. 122] 


—a mystical conception which appears to result in 
contradictions. 

What does “ curvature of space ” mean ? I can 
understand the curvature of a given area of space, 
for example, that occupied by the earth. But we are 
within illimitable space. Is curvature of such space 
a necessary axiom of thought ? If so, why ? We 
are told of straight lines, and also of their curvature. 
To the ordinary man this seerps a contradiction in 
terms. We are told of parallel lines and of their 
meeting. Again we have a contradiction. On earth 
we have curved lines of longitude ; they meet, but 
are not parallel. We have curved lines of latitude ; 
they are parallel and never meet—not even if we trace 
such lines round and round the earth, in the same 
latitudes to all eternity ; or so it seems to me. 

Suppose two observers, A and B, both gifted with 
supernatural powers of seeing, stood a yard apart, 
with eyes on the same piano, and gazed at spots, also 
a yard apart and on the same plane, situated on an 
immensely distant object (say a star), then their lines 
of sight would be parallel. But where would they 
meet 7 At a spot beyond the star? But suppose 
the observers gazed at points a yard apart at this 
Other spot ? And so on. I can concoive that the 
lines of light proceeding from the star might curve 
for some reason—gravity or what not—but the 
curvature of lines passing through space is one thing ; 
•the curvature of space itself is quite another thing. 
Must we assume that, even in theory, straight and 










parallel lines are inconceivable. If this is not meant 
by our teachers, what then is meant T 

I cannot help thinking that at the back of all this 
apparent contradiction lies the essential common 
sense of science. Because of the character of the men 
who enunciate these seeming paradoxes, the ordinary 
man does not doubt. But he is puzzled when he is 
asked to believe, for example, that straight lines are 
not straight, or parallel lines parallel—even in 
thought. As always hitherto in science, I think it 
must be possible for the thinkers who seem to enunciate 
paradoxes to clear up the mystery by means of a few 
simple illustrations. It is profoundly wrong to state 
that the man who seeks to follow science must first 
believe. His belief is worthless unless he also under¬ 
stands. For him it is mere dogma when it is stated 
that clocks cannot keep time merely because one of 
them is in rapid motion, that straight lines curve, and 
that parallel lines meet. I hope H. IX will not think 
that I am carping at his article. I do not doubt the 
correctness of his opinions. But I do want to find 
a way through apparent contradictions, not all of 
which are his. G. Archdall Rkil>. 

20 Lennox Road South, Southsea. 

It is impossible in the space of a letter to deal 
adequately with all the points raised bv Sir Archdall 
Reid. He has no doubt read most of the well-known 
expositions of relativity, but perhaps I might refer 
him to Professor Eddington’s latest book, “ The 
Nature of the Physical World.” I know of no clearer 
or more generally admirable account of the relativity 
of space and time than that contained in its early 
chapters. Here I can only answer summarily the 
particular questions asked. 

The idea that clocks in rapid relative motion do not 
keep time is, as a general principle, derived from not 
very abstruse calculations based on actual observa¬ 
tion. In a special case it may be said, in a sense, to 
be derived directly from observation. If we are 
willing to accept an atom as a clock and its radiation 
as a measure of the time it keeps, then the well- 
known Doppler principle, verified by observations in 
the solar system, is a directly measured testimony to 
the idea. But other factors also are involved here, 
and jterhaps it is scarcely fair to regard it as observa¬ 
tional proof. The idea is not mystical—except in the 
sense in which, I suppose, every fundamental physical 
fact is mystical—and it certainly does not result in 
contradictions. 

The ‘ curvature of space * is a symbolical expression 
representing the idea that if one proceeds in a certain 
direction he will not continue indefinitely to recede 
from his starting-point; he will ultimately, without 
changing his direction, approach it again, just as one 
does in travelling on what we ordinarily regard as a 
‘ curved ’ surface, e.gr., a sphere. The idea is not a 
** necessary axiom of thought,” although it originated, 
as a possibility, long before the theory of relativity. 
What relativity has done is to make it probable that 
the physical space of our experience has ‘ curvature.’ 
If parallel lines are defined as lines which always keep 
the same distance apart, thon obviously they cannot 
meet, but the ‘ parallel * lines which are said to meet 
if sufficiently prolonged are not so defined. The 
geometrical definition of parallel lines has been that 
they are straight lines which meet at infinity. In the 
space contemplated by relativity, straight lines, as 
ordinarily imagined, and infinity (which belongs to 
hypothetical, euclidean space, and is of course quite 
inconceivable) do not exist, and a new definition is 
necessary, which mathematicians, if they regard the 
conception of parallelism as a useful one, have no 
doubt provided themselves with. Subject to correc- 
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tion by them, I would suggest that to * spherical 1 
space, parallel lines might be defined as * straight v $taes 
which intersect at two points the distance apart ©! 
which is the greatest possible, where by a * straight * 
line is understood one of which any portion lies along 
the shortest (or longest) distance between its ends. 
The portions of such lines which we, in the minute 
terrestrial region of space, recognise as parallel would 
then be analogous to the almost infinitesimal arcs of 
two meridians of longitude at the equator, and not 
to elements of two circles of latitude. 

The lines of sight of Sir Archdall Reid’s two 
observers would therefore not be ‘ parallel,* although, 
if the star were among the near ones, their deviation 
from parallelism would be too small to be detected. 
I do not know if the preceding paragraph will clear up 
all Sir Archdall Reid’s difficulties on this point, but 
it should at least make it clear that the contradiction 
with which he is troubled does not exist. Relativity 
or no relativity, lines cannot both meet and never meet. 

I quite agree that “ It is profoundly wrong to state 
that the man who seeks to follow science must first 
believe,” but this statement was not made or implied 
in the original article. The contention was that 
what is called lack of understanding of relativity is 
usually unbelief; the article put forward a diagnosis 
of a complaint, not a prescription for keeping well. 


There appears to be a rather interesting reversal 
in the direction of our minds between cause and effect 
in regard to some of the problems involved in rela¬ 
tivity. The Michelson-Morley experiment was origin¬ 
ally intended to detect the absolute movement of 
the earth through space; and it failed because the 
anticipated shift of the interference bands did not 
occur ; and because it failed the movement through 
space remained undetected ; and various physical 
theories were suggested to account for the failure. 

The whole situation is now approached from the 
opposite end. The impossibility of observing absolute 
movement is elevated into a fixed fundamental 
principle which we are asked to accept without being 
too curious or insistent in demanding a physical 
explanation. We are free, if we like, to regard it, as 
we regard the point of maximum density of water, 
as an evidence of beneficent design, since it is on this 
principle that the uniformity of Nature, or the in¬ 
variance of general laws, depends. The Michelson- 
Morley * failure ’ is now recognised merely as an 
illustration, a direct and inevitable result, of this 
principle. The same principle is applied to the 
relativity contraction of measured lengths and the 
slowing of clocks as between two systems S and S\ 
We are discouraged from attempting to explain or 
explain away, on any physical basis, the apparent 
paradoxes which moat paradoxically have accom¬ 
panied the expression of Nature’s invariance in 
mathematical form. 

This new point of view for the study of relativity 
will be welcomed even by those who believe that a 
real though quite undisooverable Fitzgerald con¬ 
traction, due to absolute movement, underlies and 
to a large extent accounts for the relativity con¬ 
tractions and differences of clock rates and syn¬ 
chronisation which appear in the transformation 
formulie. Belief or disbelief in this contraction only 
modifies our ideas, and does not affect experimental 
facts. The application of the principle that abeoktte 
movement cannot be observed, affords a satisfactory 
‘ reason why * to much that must otherwise remain 
perplexing to the ordinary man. 

H. C. Browne. 

Dublin, Dec. 7, 
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^nptMtog* Effect in the Spectrum of Chlorine. 

strong bands in the absorption spectrum of 
have been analysed and the rotation con- 
sttitiB&s for the normal and excited states of the chlorine 
molecule determined. These bands have been allo¬ 
cated by Kuhn (Zeite, /. Phys ., 39, 77 ; 1928) to one 
vibration progression having a common initial level 


The absolute values of the upper vibration quantum 
numbers have been calculated from the isotope effect 
and are found to be 17, 18, and 19 for the bands in 
which thiB number has been previously denoted by 6, 
8, and 7 respectively. The available vibrational data 
are not sufficiently exact to decide whether half- 
integral vibration Quantum numbers should be used, 
as is predicted by tne wave mechanics. 


Constants. 


Band. 

B*. 

ir. 

r. 

/'. 

r'.. 

r \ 

(2-* 17)*.,, 
( 2 —► 18)*.* 
( 2 —► 18)*. ,7 

( 2 —► 19)*-* 

•2412 cm.- 1 
•2412 „ 

■2337 „ 

•2412 „ 

•1254 cm. 1 
•1209 „ 

•1104 „ 

•1100 „ 

114 x 10 “ 40 gm. cm.* 
114 

HH 

1 H 

220 x 10 -40 gm. cm.* 
228 

237 

237 

*901 x 10- 8 cm. 

*991 

*093 

‘991 

1-38 x 10 -8 cm. 
1-40 

141 

1*43 


(probably 2) in absorption, the final states being 
denoted by the arbitrary numbers 5, 0, and 7. The 
2 —^ 6 and 2 —>■ 7 bands consist of single P and R 
branches from which a set of term differences can be 
found for each band, some twelve of one set being in 
good agreement with the corresponding members of 
the other set. The 2 —^ 6 band appeal's to consist of a 
single series of lines, ea<jh of which must, however, bo 
in reality double, since on that assumption a sot of 
term differences can be found which agrees well with 
the previous ones. Those three bands show the 
phenomenon of alternation of intensity in the lines 
comprising them, as is to be expected in a sym¬ 
metrical molecule. The ratio of intensities is approxi¬ 
mately 1-4 : 1. There are indications that there may 
be a progressive diminution in this ratio in going from 
F, through Cl, and Br, to I a , and it is hoped that work 
on Br, now in progress in this laboratory (Prof. J. 
Patkowski) may throw further light on this question. 

A fourth weaker band which is displaced about 
9*6 cm.’ 1 with respect to the 2 —6 band has been 
observed and analysed, and is found to have the same 
structure as the 2 —> 6 band (i.e. superposed P and R 
branches) but slightly different rotation constants ; 
this is ascribed to one of the isotopes of chlorine. 
Since this element has isotopes 35 and 37 present in 
the ratio 3-86 : 1, three kinds of molecules, Cl^Cl^, 
C1„C1, 7 , and Cl i7 Cl 87 , must exist in the proportions 
11*2 : 6-7 : 1 respectively. The three strong bands 
must be due to absorption by the most abundant 
molecule CI^CIm, and the weaker companion of the 
2 —^ 0 band due to C1 W C1«. Similar companions in 
the case of the 2 —> 5 and 2 —»- 7 bands have been 
observed, but not yet fully analysed on account of the 
complexity of the spectrum in these regions. Hitherto 
the isotopic band due to C1 S7 C1 87 , which must be very 
weak, has not been observed. 

The nuclear separations of the (2—and 
(2 —6) m -, 7 bands have been calculated and are found 
to agree closely both in the normal and excited states 
(see table of constants), although the values of the 
rotation constants differ appreciably in the two cases. 

The most interesting feature of the (2 —> G),,.*? band 
is that, unlike the other bands, no alternation of 
intensity in its lines can be observed. This result 
provides direct confirmation of the theoretical con¬ 
clusion that alternating intensities arise from equality 
of the nuclei, since the nuclear masses in Cl a6 (jl, 7 are 
unequal, whilst in every other respect this molecule 
is identical with the symmetrical molecule Cl^Cl^. 
Photometric measurements made on the least con¬ 
fused lines in the (2—>-6)^.„ and (2—>0) M .„ bands 
indicatethat the ratio of the intensity of the(2—>• 0 )„.„ 
band to the mean intensity of the (2 —>• 0 )m. w band it 
approximately that to be expected from the relative 
numbers in which the molecules exist, namely, 1: 1*7. 
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In the above table, r is half the internuciear distance. 
The constants in the upper and lower electronic states 
are denoted as usual by ' and # respectively, and the 
absolute values of the upper vibrational quantum 
number are used in place of the arbitrary ones. 

A. Elliott. 

Department of Physics, 

Armstrong College, 

Newcastle-upon-Tyne. 


Cosmic Radiation and Radioactive Disintegration, 

A theory of radioactivity has been proposed by 
Perrin, who suggested that the disintegration of the 
radioactive elements may be due to their absorption 
of cosmic radiations. Former efforts to verify this 
theory have resulted in unsuccessful attempts to alter 
the rate of disintegration by subjecting radio-elements 
to intense gamma radiation and also by shielding 
them from external radiations. 

However, to test the hypothesis further, the 
activity of a source of polonium has been actually 
measured by me at 1150 feet below the surface of 
the earth, at the bottom of the New Jersey Zinc 
Company’s mine, Franklin, N.J. At this depth, it is 
thought that enough of the cosmic radiation would 
be absorbed to insure a change in the radioactivity 
of the specimen if that activity were a phenomenon 
produced by this radiation. The apparatus used 
comprised an ionisation chamber arranged to deliver 
a saturation current into a single-fibre electrometer 
of sensitivity 15 divisions per volt. The current was 
compensated by a measured current supplied by 
altering the potential of the external member of a 
standard condenser the internal member of which 
was connected to the electrometer. The results of 
the measurements showed that the activity did not 
change by more than about one per cent (which was 
the limit of accuracy of the experiment) when the 
polonium was taken from the surface of the earth 
to the bottom of the mine. The activity of tho rocks 
of the mine was found to be small in comparison with 
the activity of the polonium, and therefore did not 
produce appreciable errors in the measurements. 

We thus oonolude that if Perrin’s theory is to 
account for radioactive disintegration, the oosmic 
radiation responsible for the disintegration must be 
of such a penetrating power that it remains practically 
unabsorbed ingoing about eleven hundred feet through 
the earth and must yet have the property that it can 
be appreciably absorbed by relatively small amounts 
of radioactive elements. ... L. R. Maxwell. 

. Bartol Research Foundation of 
The Franklin Institute, 

Philadelphia, Pa. 
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In view of the foregoing interesting experiments 
of Dr. L, It. Maxwell, the following considerations 
will be of interest since they suggest that a modem 
view of the nature of cosmic radiation would render 
highly improbable any measurable effect of such a 
radiation m the matter of stimulating radioactivity. 

According to the experiments of Millikan and 
Cameron, the absorption coefficient of the cosmic 
radiation is of the order of magnitude of 0-1 per metre 
of water, and, according to Dirac’s formula (Proc. 
Hoy. iSoc., lit, 423 ; 1920), corresponds to such a 
frequency of radiation as would cause an individual 
cosmic ray to have an energy of about 1*3 x 10~ 4 ergs 
and be capable of producing about 0 54 x I0 7 ions in 
air. If, following Millikan, we assume that the cosmic 
radiation produces on the average (through its direct 
and secondary (indiroct) radiations) 1*4 ions per c.c. 
per second, we see that on the average there should 
only be about l*4/(0 54 x 10 7 ), t.e. 2-6 x 10" 7 primary 
cosmic rays absorbed per c.c. per second, or about 
1-3 x 10 4 primary cosmic rays per gram of absorbing 
materials. The saturation current due to the polonium 
in Dr. Maxwell’s experiment was about 0-3 a.s.u. and 
corresponds to about 10~ u grains of polonium. It 
is therefore clear that we should only expect a cosmic 
ray to be absorbed by one of these atoms once in 
about 10 l& seconds, t,e. once in twenty million years. 
This consideration would appear to render very im¬ 
probable a direct effect of the cosmic radiation in 
stimulating radioactivity even in the most favourable 
case where the volume of the preparation under 
examination was much laTger than that used by 
Dr. Maxwell ; for, while radioactive disintegration 
does take place with discontinuities, the process is 
sensibly continuous as compared with such an 
enormous period as that calculated above. 

W. F. G. Swann. 

Bartol Research Foundation of 
The Franklin Institute, 

Philadelphia, Pa. 


A Function of the Adrenal Cortex. 

Ik both adrenal bodies be extirpated in a cat, the 
animal dies in three or four days. If the same opera¬ 
tion be carried out in a decerebrate cat (brain removed 
to the level of the corpora quadrigemina) death ensues 
in less than an hour—usually within half an hour. 
The fatal result is due to faijure of respiration, and 
may be indefinitely postponed by artificial respiration. 

Close behind each adrenal is constantly found a 
lymph node, united to the cortex of the adrenal by a 
plexus of lymphatic vessels. If this plexus be torn 
across, or if the lymph node itself be removed, the 
animal will succumb with the same symptoms and 
within the same time as if both adrenal bodies had 
been removed. Further, if the lymph be prevented 
from reaching the blood-stream by tying both in¬ 
nominate veins we get a similar series of events. 

In several experiments, when the breathing has 
only stopped for a short time and the heart is still 
boating strongly, we have succeeded in temporarily 
restoring the respiratory function by means of fresh 
watery extratits of the adrenal cortex. 

Destruction of the medulla oT the glands produces 
no such results. Numerous controls of various kinds 
have been carried out. Extirpation of the semi¬ 
lunar ganglia and section of all nerves in the region 
are without effect, so long as the arterial supply to the 
gland is not seriously interfered with. 

There seems to bo no escape from the conclusion that 
some substance, which we propose to call pneumin, 
essential for respiration, is manufactured in the adrenal 
cortex and discharged into the circulation through 
the lymphatics. The conviction that cortex and not 
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medulla of the gland is concerned is based upon the 
well-known fact that it is the cortex and not medulla 
which is essential for life, and that in the present series 
of experiments destruction of the medulla by cauterisa¬ 
tion produces none of the results described above. 

Sw axe Vincent. 

J. H. Thompson, 
Department of Physiology, 

Middlesex Hospital Medical School, W.l. 


Gopper in Antiquity. 

With regard to the'British Association Research 
Committee’s interim report on the souroes of Early 
Sumerian copper (and bronze), referred to in Nature 
of Dec. 8, p. 886, I should like to direct particular 
attention to the ancient workings for tin about 
Rooiberg and Blaubank in the Transvaal. The 
quantities of bronze now known to have been em¬ 
ployed in oarly times would have involved very con¬ 
siderable ancient workings of copper nickel deposits if 
the nickel found in such bronzes had been mixed with 
the copper. 

The few deposits of nickel and copper in Europe 
are not associated with ancient workings, whilst the 
chief ancient workings for copper in Europe and Asia 
ore not associated with nickel. 

In the Transvaal, on the other hand, nickel occurs 
in the same areas as the tin, and ancient smelting has 
been carried on there on an immense scale. An 
examination of the slag by H. 8. Gordon has shown 
ill at the ancients smelted there for the direct pro¬ 
duction of bronze, i.e. they brought their copper ore 
to the tin- and nickel-bearing areas of the Water berg. 

Some investigators have estimated the production 
of bronze and tin in the Transvaal as totalling millions 
of tons. Such a production is utterly in excess of 
any possible local demand and indicates a distribu¬ 
tion of the metals throughout the Old World, 

It is the large scale of production in Southern Africa 
(in one single area there are said to be remains of 
forty -three furnaces) which points most to this area 
being the main source of the production of bronze in 
early days. No large ancient slag heaps from the 
smelting of tin and copper have been found elsewhere. 
A reprint of the papers already published locally on 
these workings, and a special request for more local 
information, would afford an interesting item for 
discussion at the forthcoming meeting of the British 
Association in South Africa next year. 

Bernard W. Holman. 

Royal School of Mines, 

London, S.W.7. 


A Neglected Aspect of Scientific Research. 

There are thousands of workers and scores of 
secretaries of scientific societies in Great Britain alone 
who might admire and accept the value of the conten¬ 
tions in the excellent leader in Nature of Deo. 15 on 
this subject, but what they want is the name and 
address of some person to whom they oan refer the 
problem which is set to them by every technical paper, 
lecture, or note with whioh they are confronted. 

M How do I index this ? ” is the question they ask 
—for they are quite unversed in the science of index¬ 
ing. In a few months of practice, under the guidance 
(say by telephone) of a skilled indexer, the tyro trill 
acquire the neoessery knowledge and will not im¬ 
probably thereafter continue to contribute to the 
world’s store of available scientific records. The 
editors of scientific journals might, for example, mark 
each article with a braoketted numeral, being the 
correct Brussels Glassification number of the subject 
discussed. Mhrvyw O’GoRman. 
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The Dana Expedition. 


F Ss just a little more than fifty years since H.M.S. 

Challenger came home, with Wyville Thomson 
a&d Moseley aboard, and a young assistant of the 
name of John Murray, Only a few of our older men 
remember the fitting-out of that goodly ship, or even 
her homecoming; but many remember the busy 
years when naturalists all the world over divided 
the spoil and shared the harvest of discovery. The 
quickening impulse of that celebrated expedition 
lasted long ; but in all the past half-oentury no 
other ship has sailed from a British port to explore 
the oceans of the world: The deep sea has been 
studied here and there so far as scanty opportunities 
permittee! ; British home waters have not been 
neglected, the Indian Ocean has had its turn, and 


even over the great depths of the ocean. Moreover, 
as a Government ship, the Dana is all the while in 
touch by wireless with her base, and the staff in 
Copenhagen know what she is doing day bv day, 
even in the middle of the Pacific. Add to all this 
the vastly improved methods of preserving speci¬ 
mens, compared with the simple but far from 
inefficient means in use aboard the Challenger\ 
Surely the scientific harvest of a deep-sea expedi¬ 
tion should nowadays be rich indeed. 

The voyage now in progress is the greatest which 
the Dana has undertaken, though her leader made 
a preliminary cruise over the greater part of her 
route some three or four years ago. The ship left 
Copenhagen last June, took a zigzag course to 



Kig, 1—Chart showing the projected crulao of the Dana. The blackened part® show the tfiatrlbutlon of the eels. After Schmidt. 

the Discovery expedition is no small thing. But, Panama, is now somewhere between Tahiti and 
after all, it is Germany and Norway, and Denmark Noumea, and is due to reach New Zealand soon after 
in particular, that have carried on the work of the New Year's day. There Dr. Johannes Schmidt 
Challenger . The Danes have been especially fortu- will join his ship for the rest of her long cruise, 
nate. In Dr. Johannes Sohmidt they have a skilled to the western Pacific, the Indian Archipelago, and 
investigator and a born leader of men. They have home, some time in 1930, by way of Madagascar and 
a ship, the Dana, built and planned for scientific East Africa. Dr. P. Jespersen, Dr. Th, Mortensen, 
work, and equipped with every modem device and Prof. Ove Paulsen, and Dr. J. N. Neilson will acoom- 
invention to that end ; the Danish Government pany the ship, some for part and some for all of her 
seems always roady to put her in commission, and long voyage. 

the rich Carlsberg Fund is always at hand to defray The Dana's route is planned, and the whole ex- 
the heavy cost of a voyage. pedition is devised, for the further study of the 

To explore the ocean in such a ship is a very natural history of the eel. Whatever other men 
different thing from the old days of the Challenger, have done (Grassi in particular, and Hjort and 
Then the ship e company toiled all day long and far others) to unravel the life-history of the eel, it is 
into the night over the clumsy winches and great Johannes Schmidt who has for many years been 
hempen cables to get the deep-sea dredge aboard, without question the chief student and highest 
Now dredge or trawl come up handsomely, with the authority in this matter. The story which we all 
easy help of an electno winch, on a light wire-rope of learn is the story as he has told it. We know, from 
phosphor-bronze. As for the deep-sea soundings, him, how from the rivers of Great Britain the eels hie 
there is neither lead-line nor even Lord Kelvin's away to ocean-depths over by the Sargasso Sea, and 
pianoforte sounding-wire any more ; but all day spawn and afterwards perish there ; and how their 
and all night long Echo keeps calling the depth, offspring journey slowly homeward to homes which 
No. 3087, Vol. 122] 














1000 


NATURE 


they never saw, undergoing their strange trans¬ 
formation on the way* Not the least curious thing 
which he has told us is that the European and 
American eels have not only similar habits but 
also resort to the same breeding ground : from 
which the offspring of the latter turn westward 
and take the short road home, while the European 
eel-fry have all the broad Atlantic before them. 

Some fifty years ago that first-class ichthyologist, 
Dr. Gunther, believed that there were two species 
of eels in Europe and three in America, one species 
being common to both sides of the Atlantic ; we 
now know, from Dr. Schmidt, that there is but one 
species on the west and another on the east side of 
the North Atlantic. The southern oceans, on the 
other hand, contain many species, and somewhere in 
the western Pacific lie the headquarters of the tribe. 
The general distribution of the genus Anguilla is 
very curious and interesting. Our European species 
ranges all the way from the White Sea to the Black, 
and is said even to slip through the Suez Canal now 


and then ; but apart from such chance immigrants 
the Red Sea and also the Persian Gulf are barren of 
eels. In India two species are common, one with 
long fins and one with short ; and there are several 
more in the tropical parts of the Indian Ocean, one 
of them extending to East Africa. There are eels in 
Madagascar, Mauritius, and all the other islands in 
the western part of the Indian Ocean, and so there 
are on the other side, all the way from the Andamans 
to Sumatra, Java, and New Guinea ; but (with a 
trifling exception) they are lacking on the whole of 
the north, west, and south-west coasts of Australia. 
There are eels in China and Japan, in the Philip¬ 
pines and throughout Polynesia (except in the 
Sandwich Islands)—all the way from North Japan 
to New Zealand ; save only, that they become 
scarce in the inner waters of the Malay Archipelago, 
between Siam and the northern coasts of Sumatra 
and Borneo. On the other hand, they are plentiful 
on all the coasts or islands (save that part of Aus¬ 
tralia already mentioned) which face the deep waters 
of the Indian Ocean or of the Pacific. In New 
Zealand, in Tahiti, and in many other Pacific 
Islands they are very abundant and grow to an 
enormous size ; but on the other side of the Pacific, 
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all the way from Kamtohjrtka to Gape Horn, eels 
are conspicuous by their absence. 

This is a very striking fact, and not less striking 
is their total absence from the South Atlantic. 
They are plentiful (as we all know) on both sides 
of the North Atlantic, and on the western side they 
extend through the West Indies as far as the north 
coast of South Amerioa; but there they stop, and 
none are found either on the east coast of South 
America or on the opposite ooast of Africa south 
of Morocco. 

Here is a complicated problem. Why are eels 
plentiful throughout the western Pacific, but absent 
from all the eastern half of that ocean ? Why arc 
they present on both sides of the North Atlantic 
Dcean, but absent from both sides of the South 
Atlantic ? Why are they plentiful on one side of 
Australia and absent from the other ? In the 
strictest sense one may call such a problem as this 
an interesting one, because it is plain that it can be 
only solved by putting two and two together over 
a wide range of physical as well 
as biological investigations. Prob¬ 
lems of geographical distribu¬ 
tion are' generally interesting, 
though we are often put to our 
wits’ end to solve them. When 
we find the tapirs, the king-crabs, 
or the lung-fishes each with two 
or more separate and remote 
habitations, we are content to 
invoke the * historic factor,’ and 
to take it for granted that a 
wider distribution in some former 
age preceded and led to the 
present conditions. The distribu¬ 
tion of coral reefs we can more 
or less satisfactorily explain by 
existing hydrographical pheno¬ 
mena, with again some help from 
the historic factor of geology. Most of the deep- 
sea fishes seem to roam the wide world over, as 
though the general uniformity of the great depths 
of the sea set no barriers in their way. But the 
eels, though capable of travelling immense distances, 
nevertheless have their well-defined areas of dis¬ 
tribution, both for this or that particular species, 
and for the family as a whole. The Dana goes out 
to study the habits and the distribution of the 
various eels, but there is nothing in the chemistry 
and physics of all the oceans which need be thought 
alien to that biological problem : hydrography is 
a great and an indispensable part of her work. 

The Japanese eel, the eel of the North Pacific, 
is closely akin in habits and otherwise to the two 
eels of the Atlantio ; and, just as the young of our 
own eels traverse the shallows of the North Sea to 
enter British rivers, so do those of the Japanese 
species cross the shallows of the Yellow Sea on 
their way to the rivers of China. In all probability 
they breed in the deep warm water south-east of 
Japan, in the region where the Kuro Siwa takes 
its rise, under conditions somewhat like to (though 
somewhat cooler than) those which obtain In the 
Sargasso Sea. But there is no eel in the north 



Fig. 2.—The Danish research ship Dana, 
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Pacific which takes the longer journey (as the 
Kip^ft|iean eel does) from these warm waters to the 
etyAt$rn side of the ocean. A very similar patch, 
oxtongue, of warm water runs far to the eastward 
flfiim the Queensland coast, to the northward of New 
Zealand, and here possibly, and even probably, is 
the chief breeding place of the southern eels. At 
the same time the comparatively limited distribu¬ 
tion of some of the Pacific eels goes to show that 
these are poor travellers, and are somehow or other 
hedged in by unknown barriers. We begin to see 
what a wonderful field of investigation Dr. Johannes 
Schmidt has made his own. For a score of different 
eels the breeding place of each has to be determined 
and the routes followed by old and young have to 
be mapped out; agreement with the known habits 
of our own eels has perchance to be verified, or 
perchance to be disproved. Every locality and 
route must be studied in regard to its hydro- 
graphical features, and what they have in common 
must be made clear. In the end general truths and 


common features may emerge, giving an insight 
into the history of the eel-tribe and the sources 
from which their strange habits or instincts 
came. 

There is a curious little point, to which Dr. 
Johannes Schmidt has directed attention, '.n the 
name which the eel receives among man^ remote 
races of men. It is called ‘ Tuna * by the Maori, 
and its name in Samoa, the Philippine Islands, and 
even in Madagascar is but a slight variant of the 
same word. This looks like a page from that early 
history of the migrations of seafaring men of which 
Prof. Elliot Smith and others have told us. When 
we find in the Semitic languages and in Greek what 
looks very like the same word in Qvwo s or tunny> 
though it be used of another fish, I should not scout 
as impossible a connexion between all of these ; 
for we begin to see that a few animal names are so 
old as to care little for linguistic boundaries, and 
are perhaps the oldest of all old words surviving 
in the speech of men. D. W. T. 


Oil and the Oil Engine. 


S INCE the foundation of the mineral oil industry 
many a prediction of an oil shortage to occur 
within the lifetime of the prophet has been made ; 
but in spite of the astounding increase in the use of 
oil as a fuel within the last two decades, a consump¬ 
tion which is certainly still far from having reached 
its peak value, there is not the remotest reason to 
anticipate an oil shortage within the next hundred 
years. Indeed, in view of the known reserves of oil 
m hitherto untapped fields, and of the vast quanti¬ 
ties still remaining underground in partially ex¬ 
ploited districts, future generations should be secure 
against an oil shortage for at least a thousand years. 
To-day, the world’s output of oil is far below the 
capacity of wells actually in production, and were it 
not for output-limiting agreements between oil-pro¬ 
ducing interests the market would be flooded. 

The crude mineral oils do not reach the consumer 
as such, for being complex mixtures of hydrocarbons 
of widely varying volatility, they must first be sub¬ 
jected to distillation and other processes whereby 
the crude product is divided into four main groups, 
the boiling-point ranges of which serve for their 
chief market classification. Petrol is the first of 
these fractions, distilling over at temperatures up to 
150° C., and constitutes the main supply of the 
world’s motor spirit. Kerosene or paraffin oil, dis¬ 
tilling between 150° and 300° C., is chiefly in demand 
as an iUuminant. The heavy fuel oils, boiling 
between 300* and 360° C., are burnt directly for 
steam raising or in engines of the Diesel type. The 
fourth and final fraction supplies mainly lubricants, 
waxes, and pitch. 

The relative proportions of these four fractions 
vary with the nature of the crude 4 oil; petrol is 
most in demand and therefore commands the 
highest price. So much is this the case to-day that 
the petrol fraction, although in the best of oils never 
amounting .to more than 20 per cent of the total 
dMBarion products, pays for practically half the 
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total oil production and refining costs. Thus there 
is every incentive to inorease the yield of petrol by 
the thermal decomposition or * cracking * of the 
heavier fractions. So successfully have such 
methods been applied that, to-day, the price of 
petrol shows the least increase since 1913 of any of 
the commodities in everyday use, and this in spite 
of greatly increased costs of production and refining. 

The remarkable development within the last four¬ 
teen years of cracking processes is clearly brought 
out in the following table : 


Petrol Production in the TJ.S.A. in Millions 
or Gallons. 


Year. 

By direct 
Distillation. 

ByCondenia 
tlon from 
Natural Ga*. 

By Cracking. 

Petrol Pro¬ 
duction In 
per cent of 
Crude Oil. 

1914 . 

1112 



18*2 

1919 . 

2601 

95 

320 

25-9 

1023 . 

4461 

176 

1120 

30*4 

1927 . 

6213 

1029 

3239 

36-7 


But for this development in cracking and other 
processes it is clear that, in order to meet the de¬ 
mand for petrol as a motor spirit, production would 
have had to be practically doubled, with the result 
that the petrol fraction would have had to bear 
some 80 to 90 per cent of the total crude oil produc¬ 
tion and refining costs, and the market price of 

S trol would have been doubled or even trebled. 

ms the increased efficiency in refining, which is 
chiefly a result of the introduction of cracking pro¬ 
cesses, has not only kept down the price of petrol to 
the consumer, but has also prevented a wasteful 
flooding of the market for heavy oil, so that the 
•price obtained for this fraction is more proportionate 
to production and refining costs than would other¬ 
wise have been the oaee. 
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Even so, the relative prices of petrol and heavy 
oil, when compared on an energy content basis, are 
approximately 3 or 4 to 1. There is thus every in¬ 
centive for the development of heavy-oil-burning 
engines suitable for use under conditions in which 
the petrol driven motor has hitherto reigned 
supreme. A move in this direction has already 
been made by the introduction of the Diesel-type 
heavy-oil-burning engine for the purposes of motor 
road transport. 

Diesel engines can be conveniently classified into 
three main types, according to the speed at which 
they are designed to run. Low and medium speed 
Diesel engines which develop their full power at 
speeds below 500 and 1000 r.p.m. respectively are, 
chiefly owing to considerations of weight per unit of 
power developed, practically restricted to use in 
stationary installations or for marine purposes, and 
to a less extent in railway locomotive practice. 
High speed Diesel engines running at speeds of more 
than 1000 r.p.m. have the advantage of higher 
power-weight ratios than those possessed by the 
lower running types, and are being successfully 
employed for heavy road transport. It is probable 
that the use of such engines will, in time, be ex¬ 
tended to the lighter classes of road transport 
vehicles and even to aircraft. 

In addition to the great saving in fuel costs, the 
use of the Diesel engine offers further important 
advantages such as greater efficiency, compression 
ignition, less volume of fuel carried for a given 
mileage, practically eliminated fire risks, and a re¬ 
duction in the size and area of the cooling system. 
The ultimate successful application to road and air 
transport of the high-speed Diesel engine will, how¬ 
ever, depend largely upon the extent to which the 
designer is successful in reducing its inherent dis¬ 
advantages, the chief of which are low power-weight 
ratio, starting difficulties, the offensive nature of the 
exhaust gases, oil creepage, and heavy transmission 
stresses. It remains to be seen, if and when the 
heavy oil engine has been sufficiently developed 
to compete successfully with the petrol motor, 
whether the resulting demand for heavy oil will 
not lead to such a levelling out of prices for the 
respective fuels that the Diesel engine will be robbed 
of one of its chief merits. 

These recent developments in the heavy oil engine 
and its uses are a strong incentive to continued im¬ 
provement in the petrol motor. Until the gas tur¬ 
bine has become a working proposition, the main 
line of improvement in the reciprocating type of 
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engine lies in the direction of an increase in the com- 
pression ratio, an upper limit to which iBwthy 
the incidence of the well-known phenomenon 'm 
* knock.’ In attacking this problem two .Lines are 
being actively pursued. Some olasses of motor 
spirit, suoh as benzol and other aromatic hydro¬ 
carbons, do not give rise to knock, no matter how 
high the compression ratio may be; but by far 
the larger bulk of our petrol supplies are rich in 
paraffins which are notorious offenders in this 
respect. To reduce the trouble the chemist is Ottr 
gaged in studying the effect of blending these 
different classes of spirit and has also attacked, 
with considerable success, the problem of treating 
bad petrols with substances such as lead tetra¬ 
ethyl, small additions of which suffioe to reduce 
their tendency to knock, so that the ‘ doped * 
fuel can be burnt in engines of a considerably 
higher compression ratio than would otherwise have 
been possible. 

Further, the engineer has not failed to realise that 
correct cylinder head and piston design is an im¬ 
portant factor in suppressing knock. It is now well 
known that, other conditions such as turbulence, 
freedom of the explosion chamber from hot spots, 
etc., being equal, the incidence of knock is largely 
controlled by the distance of unimpeded travel of 
flame through the explosive mixture near the be¬ 
ginning of the firing stroke. Thus the same petrol 
can be burnt without giving rise to knock at a 
higher compression ratio in a small cylinder than in 
one of a larger capacity. Likewise a central position 
of the sparking plug, or, better still, multiple point 
ignition, materially assists in its suppression. 

The expenditure in Great Britain on petrol alone 
is about £60,000,000 per annum, and is steadily in¬ 
creasing. Practically the whole of these supplies 
are imported, and there is little or no prospect of 
home-produced spirit materially affecting this state 
of affairs. There is, therefore, a great inducement 
to use solid fuels for road transport purposes. That 
the coal or coke fired steam-driven lorry continues 
to hold its own in spite of its exceptionally low 
thermal efficiency is a clear indication of the vast 
possibilities open to a motor which would combine 
the efficiency of the internal combustion engine 
with the low cost of coal. Intensive experimental 
work and exhaustive tests on road vehicles fitted 
with internal combustion engines running on gas 
generated in suction producers are now being 
carried out in Great Britain and other countries 
with much promise of success. 


The Ice Age and General Drayson’s Theories. 


I ^ROM time to time theories claiming to be 
scientific are put forward, most frequently 
in the domain of astronomy, which fail to secure 
the recognition of the orthodox. For the most 
part they pass quickly into deserved oblivion and 
are heard of no more. The fate of Gen. Drayson’s 
ideas is quite peculiar. They have been kept alive 
by a devoted band of disciples, but no qualified 
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astronomer who has considered the theories oan 
profess more than the mildest interest in them. 
This attitude has led to resentment, and the Dray* 
sonians have not been slow to make accusations of 
obscurantism against the astronomers. As tile 
world owes its release from the tyranny of dogma 
to nothing so tnuoh as the development of astro* 
nomy, and as m no science is the co-operation 
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betw$#tt professional and amateur so cordial, fruit- 
fui,*»d freely acknowledged, such accusations may 
wS be dismissed with amused indifference. 

About the middle of the last century Capt. A. W. 
Drayson, R.A f , after a course of study at Greenwich 
Observatory, was appointed to the staff of the 
Royal Academy at Woolwich and gave instruction 
in surveying and practical astronomy for about 
fifteen years. Sir John Herschers “ Outlines of 
Astronomy ° had been adopted as the official text¬ 
book, and Drayson followed its teaching for a time, 
evidently without appreciating the nature and 
limitations inherent in even an admirable example 
of that type of work. Eventually he became dis¬ 
satisfied with Herschel’s exposition of the subject 
of precession. At that point he might have referred 
to the mathematical theory, of which the results 
were available to him only in the barest outline. 
Instead of doing so, and perhaps deterred by the 
difficulty of such a course, Drayson embarked on 
a geometrical reconstruction of the processional 
motion as observed over a considerable period of 
time. In this task he showed no little ingenuity, 
but the outcome was doomed to futility. Every¬ 
where in the Draysonian literature nutation is 
simply ignored. Now the real problem which has 
to be solved is the motion of the earth's axis as a 
whole, and the purely empirical description of a 
part of it can never be satisfying. Further than 
this, the description, such as it is, is devoid of any 
dynamical basis. 

The attitude of Drayson and his followers to the 
theory of gravitation is undefined. They are not 
apparently in declared opposition to it altogether, 
but they claim to ignore its application to the 
problem of procession. What they overlook is that 
the astronomer is not free to select. He cannot 
remove the rotation of the earth from the oration 
of a natural law, and at the same time use that 
very law to predict the position of the sun and 
moon. What Drayson found was the osculating 
circle to the path of the earth’s pole, and it repre¬ 
sents a fair approximation to that path over a 
time which is quite long in one sense but short in 
comparison with the processional period. The fact 
that it accords with the positions on which it is 
based affords no justification for extrapolation be¬ 
yond them, and this is the fatal defect of the theory. 

Here the story might have ended, for popular 
interest in the subject of the earth’s precession 
would not by itself have sufficed to keep the cult 
alive. This vitality has been brought about by 
attaching the theory to the problem of an Ice Age. 1 
Draysoros next step, in fact, was precisely to in¬ 
dulge in that process of unlimited extrapolation 
which lacks all valid foundation. For what is in 
effect the osculating circle to the path of the earth’s 
mean pole he found the centre 6* from the pole of 
the ecliptic, together with a period of nearly 32,000 
years. Here, then, in a large periodic change in 
the obliquity of the ecliptic, is an explanation of 
a glacial cycle ready to hand. By this means what 
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might have passed as a crude version of astronomical 
data within a limited range of time was brought 
into a field where uncertainty as to the facts reigns 
supreme and any theory enjoys unwonted freedom 
from critical tests. 

Much of course has been written on this subject 
from several points of view. The difficulty is that 
the evidence is not so precise, coherent, and com¬ 
plete as to present a definite problem to astronomy 
at all. The demands on the geologist are heavy. 
He must first agree on the approximate dates when 
the successive glaciations happened. Then, for 
those dates, he must define the whole areas affected 
simultaneously over the whole surface of the globe. 
Finally, he must be prepared to state what was 
the distribution of land and water, and more pre¬ 
cisely what was the elevation of the land areas, for 
these are constantly changing, over all past geo¬ 
logical time. It is only when a clear statement on 
all these points is forthcoming that the problem 
will reach a stage of closer interest. For then it 
will pass into the hands of the meteorologist, and 
he will state in terms of his science how far he can 
go in explaining the phenomena without requiring 
any help in the form of exceptional or overlooked 
astronomical conditions. It appears quite likely 
that he will need no assistance at all. Those in¬ 
terested in this phase of the subject will find it 
discussed in a popular form in a recent work by 
Dr. C. E. P. Brooks, “ Climate through the Ages.” 
If at the end of all this there is an outstanding 
balance for the astronomer to settle, and he has 
no other means of disputing it, there is always a 
fund on which he can draw without disturbing his 
account of invested theory. For when it can be 
established beyond doubt that there have been 
times when the earth's surface has received a 
deficiency of heat, the obvious inference will be 
that the sun’s radiation has fluctuated in intensity. 
There is no reason to assume that the sun has 
always produced heat at a uniform rate, but rather 
the contrary. Unfortunately, the geological evidence 
at present is too ambiguous to turn a fruitful in¬ 
quiry in this direction. In the meantime, this is 
a state of affairs which presents excellent oppor¬ 
tunities for those casual coincidences so fatally 
attractive to undisciplined minds. 

If, however, as suggested, the facts are neither 
so clear nor so detailed as to present a plain prob¬ 
lem for solution, yet the occurrence of ice ages, 
though rather vague in time and distribution over 
the earth’s surface, is common knowledge. Hence 
the alternative is to approach the problem from the 
astronomical end and to see where it may lead. 
The pioneer in this course was James Croll, and a 
very clear idea of the relevant conditions may be 

S tned from Sir Robert Ball’s little book, “ The 
use of an Ice Age.* 1 A very important contribu¬ 
tion to the subject from this point of view is due 
to Prof. C. V. L. Charlier in a publication from the 
Lund Observatory. His conclusion, as a matter of 
fact, is that accepted astronomical principles do 
point to the recurrence of conditions favouring an 
ice age at dates which he assigns. But it is of the 
essence of the astronomical explanation to find the 




1004 


NATURE 


[December 


cause in the slow changes in the eccentricity of 
the earth’s orbit and not in large changes in the 
obliquity of the ecliptic. This theory also requires 
the ice ages in the two hemispheres to occur alter¬ 
nately, not simultaneously. It is hard to assess 
how far these acknowledged changes in the astro¬ 
nomical conditions have been effective, as it is to 


judge how far their influence may be newted to 
supplement all the other meteorological facto** 
operating in past ages. If there is any reason lor 
insisting that the ice ages have run concurrently 
in both hemispheres, it is far easier to find the ©ana© 
in the body of the sun than in any peculiarity to 
the motion of the earth. H. C. P. 


News and Views. 


The report of the Right Hon. W. G. A, Ormsby- 
Gorc, M.P., Parliamentary Under-Secretary of State 
for the Colonies, on his visit to Malaya, Ceylon, and 
the Dutch Colony of Java during the year 1028, was 
presented to Parliament last week. This is the fourth'* 
report on Colonial development based on personal 
tours of the non-self-governing dependencies of the 
Crown for which Mr. OrmBby-Gore has been partly 
or wholly responsible. In 1922 he accompanied 
Mr. Edward Wood (now Lord Irwin) to the British 
West Indies and British Guiana. In 1924, Mr. J. H. 
Thomas (then Colonial Secretary) appointed him 
chairman of the Parliamentary Commission of Inquiry 
which visited East and Central Afrioa. Two years 
later he toured the four British Colonies in West 
Africa. Reports on each of these tours were pre¬ 
sented to Parliament. Each of them is a valuable 
contribution to our knowledge of the oountries coming 
within the scope of his inquiries. Considered as a 
whole, they constitute an almost complete summary 
of the facts related to the geography, history, economic 
development' and administration of most of the 
countries for which Great Britain has assumed 
responsibility but to which it has not yet granted 
complete self-government. The common character¬ 
istic of the four reports is the emphasis laid upon the 
education, public health, and scientific and technical 
services as factors in the development of the resources 
of the tropics. Hitherto, there has been a tendenoy 
on the part of local governments to regard such 
services as luxuries to be afforded only in times of 
their prosperity. This fallacy is dealt with ade¬ 
quately. The scientific and technical services are 
shown to be the basis of economic advanoe. The 
importance of extending the public health services to 
prevent the enormous wastage of life and loss of 
physical efficiency of the peoples of the tropics is 
stressed, but above all it is shown that the work of 
Ruoh services will be largely abortive unless our subject 
races can appreciate what is being done and can 
co-operate with us. Hence it is imperative to build up 
greatly improved education services throughout the 
colonial empire. 

On his last tour, Mr, Ormsby-Gore took the oppor¬ 
tunity courteously offered to him by the Governor- 
General of the Dutch East Indies to make himself 
acquainted with the work done by the Dutch in the 
colony of Java, the most densely populated part of 
the East Indies, He is thus able to compare Dutch 
with British colonial administration, and it must be 
confessed that the comparison does not show up 
British administration in a favourable light. It would 
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appear that the Dutch administration has a greater 
appreciation of the beneficent influence of scientific 
research than we have. In the island of Java alone 
there is a Government central research institute at 
Buitenzorg and several other well-staffed and well- 
equipped research stations wholly maintained by the 
industries concerned in different parts of the island. 
Of the system of agricultural education in force, 
Mr. Ormsby-Gore speaks with the highest admira¬ 
tion. The public health services are also highly 
developed, but in this respect the British efforts to 
combat malaria in Malaya are warmly commended. 
The whole report is worthy‘of the closest scrutiny, and 
we hope to discuss it in detail in later issues of Nature. 

A memorandum has recently been issued by the 
New International Association for Testing Materials 
(N.I.A.T.M.) concerning the present position and 
activities of the Association and some reoent decisions 
arrived at by the permanent committee of the 
Association held in Paris on June 21 last. The main 
object of the Association is to hold periodical con¬ 
gresses, but experience has shown that it is not satis¬ 
factory at a single congress to discuss subjeots con¬ 
cerning the whole range of the testing of materials. 
It has therefore been decided to confine attention at 
each congress to a relatively small number of specially 
important subjects in each of the sections. On the 
other hand, undue specialisation in international 
discussions is to be avoided. To solve the task of 
selecting subjects for the next oongrees, to be held in 
Zurich in 1931, all participating countries were asked 
to forward suggestions. Sixteen countries have re¬ 
sponded, and the outcome of their suggestions is an 
invitation to each country to prepare a number of 
preliminary summary reports on a small number of 
selected subjects and to appoint reporters. It is 
proposed to publish these preliminary reports early in 
1930, in either English, French, or German. When the 
permanent oommittee receives these preliminary re¬ 
ports it will be in a better position to consider the 
final selection of subjeots for the oongress of 1931. 
The British, oommittee, the offices of which are at 
28 Victoria Street, S.W.l, is taking steps to secure 
widespread membership among those interested in the 
testing of materials, and it is anticipated that Great 
Britain will b© adequately represented when the 
reports are published by the International Association. 

Mr. Bhudbb Mookkoji, who has recently published 
the first two volumes of his work entitled “Rasa- 
Jola-Nidhi” or " Ocean of Indian Chemistry and 
Alchemy," has now issued a pamphlet entitled "Indian 
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Cl$&dlipMsw>n and its Antiquity ” (41a Grey Street, 
C ll p bte; prioe 2 rupees). He treats the subject under 
ftws beads, namely, phallism and the spread of Indian 
et^oie, the gypsies and the spread of Indian culture, 
and Ind ian chemistry and its antiquity. Mr. Mookerji 
has clearly lavished much effort upon his theses, but 

his natural science and his etymology are, to say 
the least, heterodox. He says, for example, that Dar¬ 
win's theory 14 is no longer accepted by the most dis¬ 
tinguished of the modem scientists and philosophers,” 
Dr. Martineau and others having proved it to be un¬ 
tenable “ and established its utter worthlessness by 
a volley of irrefutable logic.” As to the date of the 
origin of Indian civilisation, Mr. Mookerji places this 
about 1950 million years ago. Sir James Jeans esti¬ 
mates the age of the earth itself at only 50 million 
years more, so that we are bound to agroe with Mr. 
Mookerji’s own disarming statement that “ this will 
appear.incredible to many people.” Still, in spite of 
exaggerations of this kind, the author has managed 
to make out a case for the respectable antiquity 
of Indian chemistry, and the pamphlet should be 
examined by historians of science. The sources of 
Rhazes' chemical knowledge are considered at some 
length, Mr. Mookerji giving several reasons for believ¬ 
ing that Rhazes was indebted to the Indians for his 
knowledge of the chemistry of metals. If we might 
make a suggestion, it is that Mr. Mookerji should 
associate himself with some European scholar trained 
in the methods of historical criticism ; the collabora¬ 
tion would probably produce interesting and valuable 
results. 

At a meeting of the Royal Statistical Society on 
Deo. 18, Mr. H. E. Soper, of the National Institute for 
Medical Research, read a paper on the interpretation 
of periodicity in disease-prevalence. Amongst the 
various theories put forward to account for epidemic 
recurrence, the most favoured presents a picture of 
a rise and fall in the new cases of a contagious disease 
as consequent upon a glut and dearth of susceptible 
persons ; the action may be supposed to go after the 
manner of a pendulum, where, as the energy of flow 
becomes exhausted, the energy of potential activity 
gets stored up, to be released again when motion re¬ 
commences. The stored energy is the accumulation 
of susceptible children, by birth. This view of the 
origin of the surgings of measles epidemics has been 
carried now a little beyond that already reached by 
the investigations of Sir William Hamer. A simple 
supposition in regard to the delayed or lapsing in- 
feotivity of an infected person, combined with a 
constant inflow by birth of susceptible children, leads, 
by invoking the statistioo-ohemical law of mass- 
action, to a periodic wave, the period of which can be 
interpreted* These idealised waves do not, however, 
give a very true replica of the curve of monthly cases 
of measles as presented by an actual chart. Curves 
very similar to the actual curves of measles cases in 
Glasgow would be the foreseeable oonsequenoe of 
combining the natural epidemic swing with a forced 
seasonal impulse of a certain form, the maximum of 
which coincides with fair truth with the time of 
assembly of sohools after the summer vacation* 

No. 3087, Von. 1?2] 


In the early days of electrical distribution the only 
source of revenue was the lighting load. As the amount 
of plant required depends on the maximum demand 
at any particular time, it was necessary to instal 
expensive storage batteries if the capital cost was to 
be maintained low. The high price charged for the 
lighting service was due to tho poor use made*of the 
capital invested. In order, therefore, to encourage 
consumers to provide a load during the period when 
there was little demand for lighting, energy for 
motors and for cooking and heating was offered at a 
low price. Complicated tariff systems of charging 
have been devised with the object of encouraging 
consumers to use electricity at times when the demand 
is small. For various reasons, however, these have 
not proved attractive. In a paper read to the 
Institution of Electrical Engineers on Dec. 7 by 
W. Holmes, stress is laid on the importance of 
encouraging consumers to store thermally the energy 
they reoeive during the slack periods of the day, the 
house being heated and supplied with hot water 
continuously. Several electric companies offer to 
supply current for this purpose at very low rates. 
By suitable electric devices the current is switched 
on and off automatically at any desired times. 
Recent tests show that the electric hot-water storage 
tank is wonderfully efficient. A domestic thermal 
storage cylinder will retain its useful hot water for 
more than a week after the supply is switched off 
A 100-gallon storage tank takes 50 units to heat it 
from 42° F. to 212° F., and the efficiency of the 
conversion from electrical energy to heat is more than 
99 per cent. On a 24-hour basis the efficiency is 
about 94 per cent, with a capital cost of £60, and a 
life of above thirty years. As more than 60 per cent 
of the revenue of electric stations comes from the 
domestic load, an increased demand for electric heating 
would enable them to reduce substantially their 
charges. 

The report by a committee of the Illuminating 
Engineering Society on the progress mode in electric 
lamps, which appears in the Society's Journal for 
December, is instructive, as it shows the large reduc¬ 
tions that have been made during the last ton years 
in the cost of lighting. The report of the Electricity 
Commissioners shows that the average revenue per 
unit sold by supply companies for domestio purposes 
has fallen 33 per cent during the last ten years. The 
reduction of the price to the consumer is duo partly 
to the reduction of the price per unit. For example, 
the Metropolitan Borough of Hampstead now charges 
only 3d. per unit for lighting. It is largely also due 
to reductions in the price of electric lamps and their 
increased efficiency. These two faotors result in a 
great increase of candle-power hours for the same 
expenditure in lighting. Gas-filled lamps are now 
replacing the less efficient vacuum lamps, as their 
price is practically the same, and obscured lamps, 
which avoid glare, are replacing dear lamps for general 
lighting. Numerous small lamps are used for lighting 
rooms instead of a few large lamps. In particular, 
there is a considerable demand for lamps rated at 
16 and 26 watts. In the opinion of the committee, tho 
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further co-operation of architects in arranging the 
lighting of houses ia desirable. Very few houses 
are equipped with wall plugs to which standard 
lamps can be connected. The committee thinks that 
surfaces lighted either by reflection or by transmission 
through diffusing media are definite architectural 
elements in the design of a dwelling-house. 

When we consider what is happening in various 
countries in connexion with their broadcasting 
services, wa havo reason to be satisfied with that in 
Great Britain. In the Canadian Magazine for 
September last appears an interesting paper by D. H. 
Copeland and P. Dort6 entitled “ A Radio Voice across 
the Land.” They state that broadcasting in Canada 
is now almost in a state of chaos, and that a remedy is* 
urgently needed. It seems that there is not a single 
broadcasting station in operation either in the United 
States or Canada which exists purely for the purpose of 
entertaining the public. All of them have ulterior 
motives, self-interest being the mainspring of tho 
broadcasting industry. Advertising is only one of 
the ways in which this is expressed. An official of 
the National Broadcasting Company of New York has 
reoently stated that the activities of the company have 
resulted in a loss of hajf a million dollars, and yet it is 
still apparently flourishing. The authors give as the 
reason that the company is associated with the Radio 
Corporation of America, and that the sale of millions of 
dollars' worth of apparatus has been greatly to its 
benefit. Advertising by radio is now a fine art, and 
it pays well. The public associates the name of the 
advertiser with the excellent entertainment he pro¬ 
vides. The authors discuss whether it would bo 
advisable to inaugurate a new system. They consider 
that the English system would be inapplicable in 
Canada. If a key station was made in Toronto and 
began its programme at eight o’clock in the evening, it 
would be received at Winnipeg at six o’clock, in the 
foothills of the Rockies at five o’clock, and on the west 
coast at four o’clock. A key station at Toronto would 
not be welcomed at Montreal. The language difficulty 
is a real one. Increasing the tax on broadcast recep¬ 
tion would cause political difficulties, and the question 
of comi>ensatmg existing broadcasting companies 
would be serious. They suggest having two main 
stations, one in eastern and one in western Canada, 
with an associated train of relay stations. The main 
difficulty is the financial one, and they state that the 
only solution appears to be a sound, business-like 
development of the advertising field. 

The December issue of the Scientific American con¬ 
tains major articles dealing with a great variety of 
scientific topics, from the surgery of the early Egyp¬ 
tians, the biology of Dominica,’ a study of the bladder- 
wort, a petrified forest near San Francisco, to the 
practical themes of hydro-electric aqueducts of wood, 
the anti-efficiency influence of noise, the economic 
development of Canada, unique methods of dam 
construction, and many more. These articles are of 
a high standard, written for the general reader, yet 
comprehensive in scope, and accurate and up-to-date 
in their information. In addition to the longer articles 
there are close on a hundred minor notes containing 
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all aorta of odds and ends of scientific news. No 
British magazine fills the place of the SskMfic 
American , and part of its attraction lies in the number 
and character of its illustrations. To take the bio¬ 
logical side alone, there are reproduced a prehistoric 
scene in Mongolia, by Miss Alice Woodward, illustrat¬ 
ing some discoveries of Chapman's 1028 expedition 
to Central Asia; Charles Knight's new paintings, pre¬ 
senting the evolution of life, from the Field Museum 
in Chicago ; photographs of petrified trees in California; 
of Dominican animals; of Canada's herds of bison and 
reindeer; and half a dozen drawings of the bladder- 
wort. That a magazine of such a stamp can be 
produced for 35 cents and can boast that it is in 
its eighty-fourth year of issue, gives some indication 
of the number of Americans generally interested in 
scientific things. 

An exhaustive article on ‘ sleeping sickness ’ is con¬ 
tributed to the December number of The Nineteenth 
Century by Dr. Lyndhurst Duke, formerly chairman of 
the League of Nations Commission on Sleeping Sick¬ 
ness. This disease, which has been prevalent in Africa 
but is now largely controlled, is conveyed by species 
of biting flies, the tsetses. Dr. Duke’s remarks on the 
relation of the big game to the disease are of special 
interest. As the game recedes into the wilderness the 
tsetse, which feeds upon it, has either to retreat with it 
or to adopt a new food supply. “ Wherever man is 
seriously drawn upon by game-tsetses for food, sleep¬ 
ing sickness will be found; but where the primitive 
balance between man and the game persists, the 
disease is either exceedingly rare or absent alto¬ 
gether. . . . When man appears in sufficient force to 
establish himself successfully his presence inevitably 
drives away the game. From the biological point of 
view, therefore, man is not likely to serve as an 
essential food animal for the game-tsetse, except per¬ 
haps for relatively short periods during the retreat of 
the game before advancing human settlement." 

In the Hancock Museum in Newcastle and its 
collections, the north of England, as well as the Natural 
History Society of Northumberland, Durham, and 
Newcastle-upon-Tyne, possess a valuable heritage. 
The report of the Council for 1927-28 indicates that 
the Museum is appreciated locally, for close upon 
22,000 persons visited it during the year, and a very 
encouraging response was made to the appeal of the 
president. Viscount Grey, for a sum of £1500, to aid in 
the upkeep and improvement of the building and its 
fittings. Actually £694 was collected, and £480 
promised still remains to be garnered, but it is clear 
that an excellent opportunity of subscribing still 
awaits those who have forgotten to send their dona¬ 
tions. The council appears to have made good use of 
the funds it has received, and it is encouraging to note 
that the membership of the Society, which, next to 
interest on investments, forma the mainstay of the 
upkeep, shows a moderate increase. The accounts 
printed with the report do not, curiously enough, 
give any statement of the capital sums from which the 
main revenue is derived. 

The autumn issue of The Fight against Disease , the 
quarterly journal of the Research Defence Society, 
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oofttalcs a review by Sir Leonard Rogers of the Report 
of the Vaccination Committee of 1928. This article 
ffpfjplies the public with a clear and reasoned state- 
meat in regard to the present-day problem of vaccina¬ 
tion. Before the Act of 1907, which rendered it much 
Oaaier to obtain exemption, somewhat more than half 
the children bom were vaccinated. Afterward the 
proportion vaccinated fell, reaching a minimum of 25 
per cent in 1920. With a sixty-six fold increase of 
smallpox in England and Wales in the six years to 
August 1927, the proportion vaccinated has risen 
again to 33 per cent. Smallpox is once more very pre¬ 
valent (there were 15,000 cases in 1920-27 in England 
and Wales) and appears to be on the increase. Fortu¬ 
nately, the typo is mild and mortality low, but, as 
Sir Leonard Rogers points out, the disease is subject 
to sudden variations in severity, and no one can fore¬ 
tell the continuance or otherwise of the present 
mild form. 

Pkehistortc toothache is yielding its secrets to 
modern investigation. The Museum at Los Angeles 
contains more than a thousand jaws of the sabre- 
toothed tiger from the asphalt pits of Rancho la Brea, 
and although few of the jaws retain their full com¬ 
plement of teeth, sufficient remain to yield interesting 
results to X-ray examination. Caries has not been 
found in the sabre-tooth jaw, although there are 
many tooth which are much worn. Pyorrhoea is 
probably present, but rare. Impaction, the bane of 
modern ‘ wisdom tooth ’ sufferers, is clearly shown in 
Borne of the jaws, as well as alveolar abscesses. Doad 
teeth occur, always blackened, in which the root 
canal is filled in, and in some cases the root has become 
bulbous and acquired excessive growths. 

The annual report and statement of accounts for the 
year 1927-28 of Livingstone College, Leyton, has been 
received. The College gives elementary medical in¬ 
struction to missionaries in order that they may better 
care for their own health and that of the people among 
whom they work when far from qualified medioal aid. 
The College is largely dependent upon donations and 
subscriptions, for students’ fees do not nearly cover 
current expenses, and further help of this kind is 
urgently needed. 

Thb Royal College of Surgeons of England has 
issued a “ Catalogue of Manuscripts ” contained in its 
Library, compiled by the Librarian to the College, Mr. 
Victor Plarr. It records the titles or the descriptions 
of all written documents in the College Library, with 
the exception of the John Hunter Manuscripts, which 
have already been set out in Bailey’s “ List ” pub¬ 
lished in 1891. The chief treasures indexed in this 
Catalogue are the manuscripts and letters of Clift, 
Cooper, Lister, Owen, Paget, Quekett, Horae, and 
Jenner. 

The Ministry of Health has issued a memorandum 
on the accommodation for the sick provided at certain 
public schools for boys in England, compiled by 
Capt. W.Dalrymple-Champneys (London : H.M.8.O.). 
The first part of the memorandum surveys the existing 
sick accommodation provided at a number of well- 
known public schools. In the second part, the prin- 
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ciples that should guide schools in extending existing, 
or providing new, accommodation are considered, with 
illustrative plans ; this should be of considerable 
service to school authorities. 

The Survey of India has begun the issue of a new 
series of publications, which will describe the wo:*k of 
the Geodetic Branch, excluding the work of the Draw¬ 
ing Office (Survey of India : Geodetic Report, Vol, 1 ; 
Dehra Dun, 1928 ; six rupees, or 9*. 9d.). The geo- 
detio work was formerly published in the series of 
Record* of the Survey, which also dealt with topo¬ 
graphical work. This first volume of the new series 
covers three seasons, 1922—25, but future volumes 
will deal with only one season’s work. The volume 
covers a wide range of subjects—levelling, gravity and 
latitude, tidal observation and prediction, magnetic 
field and observatory work (which were much reduced 
during the period), and solar photography, sinee 
discontinued. 

The Buchan Prize of the Royal Meteorological 
Society for 1929 has been awarded to Dr. Harold 
Jeffreys for papers contributed to the Quarterly 
Journal of the Socioty during the years 1924- 27 
on cyclones, fluid motions produced by differences of 
temperature and humidity, dynamics of gepstrophic 
winds, and other subjects. The medal will be pre¬ 
sented to Dr. Jeffreys at the annual meeting of the 
Society on Jan. 16. 

The November issue of the British Journal of AcUno- 
therapy (vol. 3, No. 8) contains a full summary of the 
papers read at the recent International Conference on 
Light and Heat. There are also original contributions 
by Prof. Leonard Hill and Dr. Katherine Spence, ab¬ 
stracts from recent literature, and the first of a series 
of articles on tho scope of actinotherapy in general 
practice by Dr. Annan dale Troup. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A visiting 
teacher of house painting and decorating, at the L.C.C. 
Camberwell School of Arts and Crafts—The Education 
Officer (T. 1 .a.),County Hall, Westminster Bridge, S.E. 1 
(Jan. 4). An instrument maker at the Bradford Tech¬ 
nical College—The Principal, Technical College, Brad¬ 
ford (Jan. 12). A lecturer in engineering (Grade I.) for 
the subjects of electrotechnios, mathematics, machine 
construction and drawing, etc., in the Technical College, 
East London, South Africa—The Secretary, Office of 
the High Commissioner for the Union of South Africa, 
South Africa House, Trafalgar Square, W.C.2 (Jan. 14). 
A keeper of the department of vertebrate zoology of 
the Liverpool Museums—The Director, Free Publio 
Museums, William Brown Street, Liverpool (Feb. 10). 
An assistant leoturer in chemistry at Battersea 
Polytechnic—The Principal, Battersea Polytechnic, 
S.W.ll. A resident lecturer in mathematics in the 
Church of England Training College, York—The Princi¬ 
pal, Church of England Training College, York. An 
assistant in the mechanical engineering section of the 
engineering department of the Municipal Technical 
College, Halifax—The Principal, Municipal Technical 
College, Halifax, 
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Skill, —The nature of skill is discussed by Prof, 
T. H, Pear in the October issue of the Journal of the 
National Institute of Industrial Psychology . He begins 
by defining skill as an integration of well-adjusted 
performances, and distinguishes it from capacity and 
ability ; it shows itself in the rapid adjustment to 
a changing environment and to unforeseen circum¬ 
stances. Skills may bo classified as (i) collections of 
imperfectly adapted responses, for example, much 
domestic work and the stall of most workers in semi¬ 
skilled trades ; (ii) perfeotly adapted responses which 
do not exhibit personality, for example, movements 
on parade of the perfectly drilled soldier; (iii) 
responses resembling habits, but less specific and 
automatic; (iv) responses like those in (iii) but 
exhibiting in their totality a pattern characteristic of 
the individual ; (v) oreative skill. Prof. Pear then 
discusses the possibility of the transfer of training 
between motor abilities. Although experiment is very 
difficult in this field, yet there does seem to be experi¬ 
mental evidence in favour of the belief that manual 
habits acquired during training do not transfer to 
other activities. Prof. Pear suggests that the reason 
may be because in many low-grade industrial tasks 
only minimal attention is required : transfer might 
therefore not be expected between this almost ‘ in¬ 
sulated 1 entity and the rest of the personality. Al¬ 
though the belief in transfer is widespread and the 
roblem is an old one, yet whenever attempts have 
een made to obtain experimental evidence, that 
evidence so far has been negative. 

Responses of Coiials to Environment. —In the 
Bernice P. Bishop Museum Bulletin No. 45, Mr. Charles 
Howard Edmondson records the results of his work 
in a paper entitled 11 The Ecology of an Hawaiian 
Coral Reef.” A section of the Waikiki Reef was 
specially studied, situated on the south shore of Oahu, 
close to the Marino Biological Laboratory of the 
University of Hawaii, where most of the experimental 
work was carried out. The responses of the corals to 
temperature and salinity, silt and sunshine, were 
studied. Rising and falling temperatures completely 
inhibit the feeding responses of Hawaiian shallow 
water corals within a fow degrees of their death points. 
On the reversal of temperature after complete in¬ 
hibition of the feeding responses, feeding is resumed 
much more quickly from a condition of heat paralysis 
than from that of cold rigor. The corals show greater 
resistance to decreasing than to rising temperature, 
although resistance varies according to the species. 
Leptastrea Agassizi and Pavia Hawaiiensis live within 
the widest range of temperature, enduring extremes 
of both heat and cold, provided the thermal change 
bo gradual. Exposure of 30 minutes to fresh water 
is fatal to nearly all species of these shallow-water 
corals, but by a process of gradual accommodation 
many can live in greatly reduced salinities, the 
planulm of Cyphostrea ocellina being capable of 
enduring a 50 per cent dilution of sea water for 25 
times as long as the adult. The corals adapt them¬ 
selves less easily to increased salinities. Of the 23 
species buried under 4 inches of sand and silt, all but 
2 survived a period of 12 hours, less than 50 per cent, 
endured it for 24 hours, and only 3 species were alive 
after 5 days. It was interesting that some individuals 
ot Pavia Hawaiiensis and Leptastrea Agassizi sur¬ 
vived after 10 days. Favia seems to be strongest of 
all and most resistant in every way. Although 60 
per cent of the species die within 30 minutes if 
entirely removed from sea water and exposed to the 
direet rays of the sun during the hottest part of the 
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day, if the bases of the colonies remain submerged 
those with porous skeleton may live much longer, 
and sunlight is important in the life of the shadow- 
water corals. About 50 per cent die in 18 days if 
cut off from direct sunlight. 

Marine Ostracods. —In the Occasional Papers of 
the California Academy of Sciences , 16, August 1928, 
Mr. Tage Skogsberg continues his “ Studies on Marine 
Ostracods,” Part I having been published in 1920. 
The present part (Part 2) deals with the external 
morphology of the genus Cythereis 9 and describes 
twenty-one new species. Of these, five are from 
California, the remainder having been taken in the 
Antarctic regions by the Swedish Magellan Expedi¬ 
tion in 1896, or by the Swedish Antarctic Expedition 
in 1901-03. Cytkercis has a thick shell usually with 
elaborate sculpture, both shell and soulpture being 
very variable. It was raised from a subgenus of 
Cythere to a separate genus by Baird in 1860, the 
shell only being then known, and in 1865, G. O. Sars 
described the appendages of oertain species. The 
present author finds that a subdivision of the genus 
on the basis of the shape and structure of the shell 
is not practicable. Ho therefor© bases it on the struc¬ 
ture or the appendages and of the penis, the differ¬ 
ences in the latter organ being of importance. Three 
subgenera are recognised, and the descriptions of the 
species are detailed and elaborate. Tne paper is 
well illustrated by text figures by the author, and 
plates by Mr, G. Liljevall. 

New Commensal Copepods. —Mr. H. R. Seiwell 
has discovered two new species of copepods living as 
commensals in the branchial chamber of the com¬ 
pound ascidian Amaroueium commonly known as 
* Sea Pork.' These he describes in the Proceedings 
of the United States National Museum , vol. 73, art. 
18, 1928, No. 2739. “ Two New Species of Commensal 
Copepods from the Woods Hole Region.” Both 
copepods belong to the Harpacticidce, and are of the 
genera Tisbe and Amphiascus , and both occurred 
abundantly. The branchial chamber of aseidians is 
a favourite habitat for copepods, and probably much 
new material might be found if a careful search were 
made. 

Diseases of Oaumahvs ,—Dr. H. Pixell Goodrich 
(Quart. Jour. After. Sci., Oct. 1928) records the occur¬ 
rence in Oammarus pulex of Tkelohania and Nosema , 
and gives a full account of observations on a yeast- 
like organism, Cryptococcus gammari, which may be 
so abundant that the blood appears almost solid and 
the araphipod hew an opaque whitish appearance. 
The yeasts are ingested by phagocytes, and some of 
the latter secrete a chitinoid substance which envelops 
them. By co-operation of phagocytes, large chitinoid 
nodules may be formed which afterwards become dark 
brown and may be seen through the body wall. The 
chitinoid secretion of the phagocytes is not identical 
with true ohitin of the exoskeleton. There appears 
to be a tendency for the yeasts to accumulate in the 
tips of the appendages, and such infected appendages 
have been observed in process of being thrown off 
autonomously, separation from the body taking plaoe 
at a joint across a plate of chitinoid substance secreted 
by phagocytes which had collected in that region, A 
similar chitinoid substance by which wounds are dosed 
in Oammarus is also a product of the leucocytes. 

AoAtms and Allies in North America, —The 
first part of a survey by Francis W, Fennell (Free. 
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Ami. Nat. Sot. Philadelphia, vol. 80, p, 389-440) of 
tfi» North American species belonging to the hemi- 
jHWWitic Scrophulariaoeous genus Agalinie and its 
m$Ut deals with the taxonomy and distribution of 
of the nine genera. A full consideration of the 
Progeny of the group based on a comparison of the 
MVeral genera with a hypothetical prototype points 
to Aureolaria as approaching most nearly to the 
ancestral type, and Anisantherina, in which morpho¬ 
logical specialisations indicate a closer affinity to a 
series of Old World genera than to any other American 
genus, as the most highly evolved, l'he largest genus, 
AgaUnis , is counted of recent origin in the United 
States. The relationship of the genera shows their 
common origin, and the occurrence of the most 
primitive species in Mexico is adduced as evidence for 
that area being the geographical centre of the 
American species. 

The * Hybridisation Nodules 1 of Swedes.— On 
certain cultivated cruciferous plants, tumour-like out¬ 
growths or nodules occur upon the roots which are very 
reminiscent of the well-known * finger-and-to© 1 disease 
caused by Plasmodiophora Brass icce, but in many of 
these growths no parasitic organism has been found. 
These excrescences frequently give rise to adventitious 
buds from which colourless leafy shoots push up 
through the soil. Such nodules were very fully dis¬ 
cussed by Helweg in his investigations of hybrids be¬ 
tween the swede and turnip. He concluded that the 
tendency to form these nodules is a hereditary char¬ 
acter that appears in certain hybrids. Since this work 
such structures have been described as ‘ hybridisation 
nodules/ but this point of view must be revised in the 
light of A. W. Baitlett’s paper in the Transactions of 
the British Mycological Society , vol. 13, Parts 3 and 4, 
Oct. 1928. Swedes bearing nodules of this type occur 
frequently in the fields around Newcastle-upon-Tyno, 
and under microscopic examination, whilst the nodule 
itself was free from any parasite, a species of Olpidium 
was found in abundance in the cells of the rootlets that 
were springing from the base of the nodule. Both 
temporary and resting sporangia of Olpidium radici - 
colum da Wildeman were usually obtained, this being 
the first record of this species for Great Britain. It 
appears to be very destructive to seedling plants of 
swede and turnip, and Bartlett supplies experimental 
evidence that it may be responsible for the appearance 
upon the diseased host plant of the so-callod * hybridi¬ 
sation nodules.* 

Eucalyfts in California, — A key by Eric 
Walther to the species of Eucalyptus grown in Cali¬ 
fornia has been published in the Proceedings of the 
California Academy of Sciences (4th Ser. vol. 17, No. 
3; 1928), “Of California's cultivated trees,” the 

author writes, “ the most striking are easily the several 
species of Eucalyptus. Their towering, serried ranks 
dominate the landscape and lend it a unique, exotic 
flavour totally lacking in other parts of the United 
States/* Hie only species generally seen and planted 
to-day is Eucalyptus globulus, but during the boom a 
few years ago many other speoies were tried. It was 
apparently not realised that Australia had a great 
diversity of climate with fairly moist as well as dry 
legions* some 350 species of the genus being found 
there. The consequent variation in requirements of 
different species probably accounts foT the want of 
success attained in California with many of the speoies 
made use of. In the author's opinion, before further 
planting was undertaken or new species introduced 
Into the country, it was necessary to collect statistics 
regarding the speoies already to be found in California 
and their relative status. It is with this object that 
he undertook the work of preparing ids key, and it 
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may be conceded that he appears to have admirably 
succeeded in his task. Species and varieties to the 
number of one hundred are actually growing m 
California to-day, more especially in Golden Gate 
Park, San Francisco, on the University Campus at 
Berkeley, and at the former Experiment Station at 
Santa Monica, and elsewhere. In his paper the author 
has closely followed the late J. H. Maiden's compre¬ 
hensive work, “ A Critical Revision of the Genus 
Eucalyptus The method adopted in the preparation 
of the key to the species appears simple, ana should 
readily enable the user to run down the species he is 
interested in. Following the key an alphabetical list 
of the species is attached. The author also appends 
a list of the names of no less than 77 species, which he 
states “ have been reported at various times as grown 
in California, or seed has been offered. No opinion 
can be expressed as to the correctness of these names 
until sufficient material for their determination be¬ 
comes available/’ Mr. Walther may be congratulated 
on a paper of much general utility. 

Tertiary Shells from Japan. —Prof. Matajiro, 
Yokoyama, continues his researches into the Tertiary 
molluscs of Japan, and contributes two more papers 
to the Journal of the Faculty of Science of the Imperial 
University of Tokyo (Sect. 2, vol. 2, pt. 7). The one 
on the “Pliocene Shells from Hyuga,” in the island 
of Kiushiu, deals with specimens collected in the 
neighbourhood of Takanabe. Upwards of a hundred 
speoies are recorded, including many that are new. 
These last, as well as some rare or important species, 
are specially described and illustrated on two plates. 
The other paper concerns “ Neogene Shells from the 
Oil-field of Higashiyama/’ in the province of Echigo, 
Main Island. Nearly a hundred species are tabulated, 
nine being regarded as new, and figured on two plates. 

A Novel Viscosimeter. —A new viscosimeter, re¬ 
sembling the well-known Engler pattern, is described 
in the Chemiker-Zeitung of Nov. 7, in which the special 
feature is a double system of corrugated radiator 
plates attached radially to the inner wall of the outer 
vessel and to the outer wall of the inner vessel respec¬ 
tively. By means of this device, uniform distribution 
of heat is secured without the use of a stirrer, and it 
is claimed that very satisfactory tests extending over 
a number of years have been made. The outer bath 
is protected from rapid loss of heat by radiation by 
means of an asbestos covering and a double-walled 
cover is provided. Other fittings include a levelling 
device, a special outlet valve for the oil, and a stopcock 
by means of which the heating-bath can be drained. 
The readings are the same as with Engler* s visqosi- 
meter, so that no correction is required. The apparatus 
is supplied by the firm Emil Dittmar and Vierth of 
Hamburg, and can be adapted for heating by gas or 
electricity. Viscosimeters of .older pattern can, also 
be fitted with the new radiators. 

The Spectra of Hafnium. —A large gap in de¬ 
scriptive spectroscopy has been filled through the 
publication by W. F. Meggers of a list of wave-lengths 
of some fifteen hundred lines of hafnium. The in¬ 
vestigation was made at the United States Bureau of 
Standards, and is described in the issue of the Bureau's 
Journal of Research for August. The purest avail¬ 
able samples of hafnium salts, presented by Profs. 
Bohr ana Hevesy, were used, but the spectroscopic 
examination showed that even these were considerably 
contaminated, in particular with zirconium and 
oolumbium. In spite of this, however, and tb© added 
difficulty of unravelling the arc lines from h prominent 
ba^d spectrum, presumed to be that of an oxide, a 
satisfactory separation of the lines was made into 
those originating with the neutral atom (Hf. I), and 
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with the singly charged ion (Hf. II), whilst some line? 
in the ultra-violet probably came from multiply 
charged ions (Hf. Ill or Hf. IV). The rode ultime of 
the neutral atom has been tentatively identified as 
a lino in the violet at 40ft3 A., but it does not appear 
amongst Rowland’s list of the solar Fraunhofer lines, 
although there are some lines of the first spark spec¬ 
trum amongst the latter. No analysis of these spectra 
has yet been effected, although it is stated that thiB 
is being attempted, and since on Hund’s theory the 
fundamental term of the spectrum of the neutral 
atom is only an F triplet, it is to be anticipated that 
the problem will not present any insuperable diffi¬ 
culties. 

The Structure of Molecules. —The fourth of 
Dr. F. Hund’s pajws on the significance of molecular 
spectra has appeared in the issue of the Zeitschrift fur 
Phyaik of Nov. 12. The results which he has obtained 
are closely similar to those recently published by 
Prof. Mulliken. the electronic states of a number of 
light diatomic molecules being deduced by application 
of the same principles that have been used with such 
conspicuous success for single atoms, but Dr. Hund’s 
analysis is rather more general than Prof. Mulliken’s, 
and he lias also added a few remarks on the structure 
of polyatomic molecules. When there are more 
than two nuclei in the compound, he has shown that 
in all probability not more than two electrons can 
occupy each quantum path, although with diatomic 
molecules as many as four electrons may be equivalent 
in this respect. He has also pointed out that the 
tendency of some atoms and radicles to form chains 
—for example, atomic oxygen in the oxy-acids of 
chlorine, and the group CH S in numerous organic 
compounds—is closely connected with the fact that 
the atom or group contains eight electrons, which 
tends to preserve a general similarity of the electronic 
grouping in the molecule to that met with in the inert 
gases. This, again, would indicate that such com¬ 
pounds should be diamagnetic, which seems usually to 
be the case, although, as is emphasised, the occurrence 
of diamagnetism is not an infallible criterion for the 
existence of these particular arrangements of electrons, 
Some of the ideas which are being developed by Dr. 
Hund and Prof. Mulliken in this connexion are 
admittedly not new, but they do now take on the 
aspect of logical consequences of the fundamental 
concepts of the quantum theory. 

Constants of an Electromagnetic Oscillo¬ 
graph.— An oscillograph records photographically the 
wave form of the electric currents or the discharges 
that pass through it. They are of two types : first, 
the electronic or cathode ray type; and secondly, 
the electromagnetic oscillograph, under which heading 
is included also the electrothermio instruments. In 
a paper communicated to Volume 67 of the Proceedings 
of the American Philosophical Society, Dr. A. E. 
Kennedy describes a new method for determining 
the constants of the electromagnetic instrument. 
He discusses mainly its performance when used to 
record alternating currents which have reached the 
steady stage. Owing to the .effects of inertia in the 
moving parts of the vibrator, the response of an 
oscillograph to alternating current impulses of 
different frequencies is not the same. When an 
oscillogram is analysed into a series of Fourier com- 
jfttaents of different frequencies, it is known that 
a correction factor should be applied to each com¬ 
ponent ^ eliminate the error due to inertia. The 
magnitudes of the various corrections depend on the 
frequency. Stle author has shown in his book on 
“Electrical Vibration Instruments” that if the 
resonant frequency ef an oscillograph vibrator could 

No. 3087, Vol. 122} 


[December 29,1$8$ 


be identified experimentally and also its 1 quadeaix&al 
frequencies/ then the correction factor for aqy re¬ 
corded frequency could be evaluated. Reoently, 
however, improved methods of supplying a wine 
range of alternating current frequencies to an oscillo¬ 
graph for testing purposes have become available, and 
this simplifies the determination of the correction 
factors : The behaviour of an oscillograph at all 
frequencies is completely specified when its resonant 
frequency, its * specific deflection,’ and the * bluntneaa 
of the resonance ’ are known. The * specific deflec¬ 
tion * is the deflection per unit of testing current taken 
at some convenient frequency of reference, such as 
60. The * bluntness of resonance * is simply the 
reciprocal of the sharpness. The method given ia 
mainly useful when the time which the observer can 
devote to the calibration of the instrument is limited. 


Active Nitrogen. —The relation of the formation 
of iron nitride in the iron arc to the presence of active 
nitrogen is discussed by E. J. B. Willey in the Journal 
of the Chemical Society for November. The amount 
of nitride present in the aro appears to decrease from 
12-15 per cent, at the motal-vapour zone to about 
6-8 per cent, at the outer edge of the arc. Examina¬ 
tion of tho arc light by moans of a Hilger spectrometer 
failed to detect the presence of the nitrogen afterglow 
spectrum. It is suggested that either the reaction 
between the iron vapour and the active nitrogen is so 
rapid that the concentration of the latter remains 
exceedingly low, or that the chemically active nitrogen 
is present in a non-luminous form. 

Crystal Structure of Silver Subfluoride.— 
Sub-compounds are of interest chiefly because of the 
peculiar valency relationships involved. The crystal 
structure of one of the best defined of these compounds, 
silver subfluoride, Ag 2 F, is described by H. Terrey 
anti H. Diamond in the Journal of the Chemical Society 
for October. Tho substance was prepared by the 
electrolysis of a concentrated solution of silver fluoride 
at 60°, and was examined by the power method. The 
structure appears to resemble that of cadmium iodide, 
and the density indicated that there is only one mole¬ 
cule in the unit coll, which is hexagonal and has the 
dimensions, a = 2*989 A. and c = 5*710 A. The authors 
suggest that perhaps in the molecule of subfluoride 
two silver atoms partly share their uncompleted 
electron rings, leaving between them the one electron 
required by the fluorine atom. Such a hypothesis 
affords some explanation of the metallic properties of 
silver subfiuoride. 


The Co-ordination Number of Cobalt. —Accord¬ 
ing to Sidgwiek, elements up to the end of the first long 
period in the periodic classification do not have a 
covalency higher than six. This rule appeared to be 
violated by the existence of a cobalt allylamine, pre¬ 
pared by Pieroni and Pinotti (1915), m which the 
cobalt apparently had a co-ordination number of eight. 
The Journal of the Chemical Society for October con¬ 
tains an account of the re-investigation of this com¬ 
pound by W. R. Bucknall and W. Wardlaw. Their 
analysis differs considerably from that of Pieroni and 
Pinotti in the value for cobalt, and they have carried 
out molecular weight and conductivity measurements. 
Bucknall and Wardlaw conclude that the oompound 

probably has the formula [3al. Co—Oil—Co * 3al] Cl 8 , 

\OH/ 

thus assigning the normal covalenoy of six to the 
cobalt, A second allylamine, also prepared previously, 
was examined, and this is believed to be 

/ °|\ 

[Sal. Co—OH—Co . 3al] (NO*).. 

\OH/ ' 
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Metallic Corrosion.—G. D. Bengough, J. M. 
Stuart, and A. R. Lee have given an account of some 
further experiments which they have made on the 
rta hdng of zinc by potassium chloride, in the presence 
of o xygen, in whicn they have found, inter alia , that 
hydrogen may be formed in the reaction under some 
conditions ( Proc . Hoy , Soc, t A, 121, Nov, 1), They have 
now collected a considerable body of results, most of 
which they have summarised in a convenient tabular 
form, and they conclude that these support quantita¬ 
tively the newer version of the electrolytic theory of 
corrosion. An important practical question that they 
have raised is that of the time-period to be adopted in 
carrying out laboratory tests to determine relative 
corrodibility. The relation between the amount of 
corrosion and the time is usually not linear, and the 
reduction of results to any such form as a weight of 
metal corroded per unit area per day is thus not very 
significant. The convection of the etching fluid is 
also not usually properly controlled, and this, in their 
opinion, is one of the chief reasons why teats of this 
kind are not reproducible. Their remarks in this con¬ 
nexion should, however, apply strictly only to cases in 
which the oxygen exerts the main control ; the forma¬ 
tion of films, which is in other cases at least as im¬ 
portant, is to be dealt with in a later paper. These 
researches have been carried out for the Corrosion of 
Metals Research Committee of the Department of 
Scientific and Industrial Resoarch. 

Properties of Perminvaks. —When iron, nickel, 
and cobalt are melted together in certain proportions 
the resultant alloys, after definite heat treatments, are 
found to possess very unusual magnetic properties. 
A. group of those nickel-iron-cobalt alloys is found to 
possess practically constant permeabilities when sub¬ 
jected to moderate magnetising forces. The con¬ 
stancy is better than that of soft iron, although the 
initial permeability is very much greater. In the 
Bell laboratories Record for September, G. W. Elmen 
describes the discovery of these alloys and points out 
some of their peculiarities. When tho hysteresis loop 
for a sample of those alloys is carried up to very intense 
magnetisation, it is found to have a characteristic but 
unusual shape. It is something like an ordinary 
hysteresis loop with the two sides of the loop touching 
at the centre, so that there is no rernanene© and no 
coercive force. The characteristics of these alloys are 
unique, and it is proposed to call them perminvars, 
a name constructed from ‘ permeability * and ‘ in¬ 
variable.’ The perminvar properties are obtained try 
heat treatment. The alloys are heated at- 1000° C. 
for a short time and then cooled. It is found that the 
rate of cooling from 000° C. to 400° C. determines the 
degree of the development of the characteristic pro¬ 
perties. The best results are obtained when the alloy 
is cooled through this range in five hours. When the 
cooling is rapid the perminvar properties disappear 
altogether. The results obtained with a 45 per oent 
nickel, 25 per cent cobalt, and 30 per oent iron alloy 
specially heat-treated, are given. For magnetising 
forces not exceeding 1*7 gauss the permeability is 
practically constant, the variations being well within 
one per cent. This is a very remarkable result, as the 
permeability is nearly 500, which is nearly double that 
of iron for low magnetising forces. When armoo iron 
was subjected to the same range of magnetising forces, 
its permeability increased from 250 to a maximum of 
7000, which it had when the force was 1*3 gauss. It 
then decreased to 0000, 

Power Units in Agriculture .—The report of the 
conference held at Rothamsted on power for cultiva¬ 
tion and haulage on the farm, held in 1928, has now 
been published (London : Ernest Benn, Ltd, 2s, 6d.). 
It consists of six papers by leading experts, an account 
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of the discussion, and a r6sum6 by Dr. B. A. Keen. 
There are five forms of power in use for agricultural 
purposes in addition to that obtained by horses, 
namely, steam, gas, petrol, low-grade fuel, and elec- 
trioity, In the near future there seems little likelihood 
of the horse being replaced by mechanical forms of 
power, owing to its great adaptibility to all kinds of 
work, When steam power is used it is genet ally 
obtained by hiring from contractors. The develop¬ 
ment of steam wagons for genera] road haulage has 
not yet spread to agriculture. A few stationary gas 
engines are employed, but their number is decreasing. 
Petrol engines are those most commonly employed 
in farm work, and recent types are very economical 
compared with those in use before the War. A suc¬ 
cessful form of light tractor using a Diesel-type engine 
consuming low-grado fuel has been introduced. The 
electric motor is by far the simplest form of prime 
mover, only the two main bearings and tho brush 
holders requiring occasional attention. The cable that 
has to bo wound and unwound as the implement 
passes across the field is a drawback. The petrol- 
electric system is worthy of serious consideration, as 
it combines the advantages of electric drive with 
freedom from fixed cables. Increased speed of work 
is of great use for cultivation as well as in connexion 
with road haulage. Owing to the great developments 
in the imported meat trade, the policy of laying down 
land to grass in periods of agricultural depression 
may need revision. An alternative is the intensifica¬ 
tion of arable fanning by paying spocial attention to 
vegetable products of a semi market-garden type. 
This would necessitate an extended use of power for 
farming methods. 

Electric Kilns for Ceramics. —Experiments on 
electrically heated kilns for use in the ceramic in¬ 
dustries have been in progress for the last tan years, 
but it is ouly recently that improvements have been 
made which promise that they will be useful in com¬ 
merce. A reduction in the price of electricity would 
widely extend its use for furnaces. The great purity 
of tho atmosphere in an electric furnace makes it 
ideal for decorated pottery. A normal coal-fired 
muffle furnace requires about 19 hours before a satis¬ 
factory result can be obtained. According to S. R. 
Hind in World Power for December, better results 
can be obtained in half the time by an electric fur¬ 
nace. The exceptional 'accuracy with which the tem¬ 
perature of tho furnace can be controlled and what 
may be called the 1 availability 1 of the energy as 
compared with that obtained from fuels, learn to 
excellent results. In British potteries the technique 
associated with the heat treatment of the higher 
grades of clay wares has grown up almost entirely by 
rule-of-thumb trials. The results obtained in this 
way have been transmitted traditionally amongst a 
special privileged class of craftsmen. The ends turned 
at were to use solid fuel to the best advantage and to 
reduce the cost of the necessary labour. Hence for 
high temperature work very large ovens were used. 
For the manufacture, however, of the insulators uso<l 
for the ‘ grid * electrical transmission scheme, whi©b 
is being constructed in Great Britain, it is found that' 
very steady heating is required. The specification* 
for these insulators are very strict. The porosity, for 
example, must be less than a tenth of on© per cent. 
They have to withstand a combination of very severe 
electrical and mechanical stresses. Sufficient time, 
therefore, must be allowed for th© temperature to 
become uniform throughout the thieknasH of th© ware. 
Vitrifioation must proceed uniformly and the re* 
crystallisations and conversion of it* constituents 
must proceed evenly and without strain. Hence the 
temperature of the furnace has to bo closely regulated. 
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Sugar Beet Growing in East Anglia . 1 


D ESPITE the fact that there were 222,000 acres 
tinder sugar beet in Great Britain in 1927, the 
crop must still be regarded as being on trial. The 
rapid increase in its acreage is due in large part to 
the action of the temporary subsidy on home-grown 
sugar, and we have still to learn whether it will take 
its place as a considerable factor in British agriculture 
of the future. The amount of trustworthy information 
about the crop in its various aspects is still quite small, 
and therefor© the recently:published work on the sugar 
beet crop in the eastern counties of England during 
1927 from the Farm Economics Branch of the De¬ 
ar tment of Agriculture of the University of Cam- 
ridge has an added value. 

The conduct of a close investigation, covering 100 
farms and some 2300 acres, situated in eleven counties, 
must always be a matter which requires daring in 
conception and steady perseverance in execution. 
The Cambridge team has attacked the business in a 
pioneering spirit, and where the standard methods of 
agricultural costing have not met new requirements, 
they have been modified to suit the occasion. The 
results, which form the investigation of what is described 
as the “ largest sample that has ever been made," are 
bound to be interesting, and both interest and con¬ 
fidence increase when it is realised that each of the 
stages of the work has been handled with care and 
common sense. 

The final tables upon which the whole of the de¬ 
tailed work converges show that the average yield 
obtained on the land under consideration was 7-711 
tons per acre of washed beet, and that the average 
net coHt of this to the grower was £2:4:5} per ton, 
or £17 : 2 : 8} per acre, and this is worked down to 
a standard error of mean net cost of only 5*. 6 d. per 

1 44 Sugar Beet In the Eastern Counties, 1027: helng an Investigation 
Into the Financial Result# obtained on One Hundred Karra*, and some 
of the Factor* influencing them.” By R. McO. Car*law, C. Burgess, 
0. LI. Rogers. (University of Cambridge, Department of Agriculture, 
Farm Economics Branch, Report No. 9.) Rp. xii+Q4. (Cambridge: 
W. Hcffer and Sons, Ltd., 1928.) 3*. net. 


aore. The extremes of cost over the 182 fields In¬ 
volved situated on many different soils vary from 
£10 per acre to £31 per acre, and these point to like 
fact that the individual accounts in the appendices 
should be studied in conjunction with the averages 
before conclusions are drawn about any one type of 
farm or class of soil as being suitable for sugar beet. 

From the climatic point of view 1927 was not a 
good season for sugar beet, and 7*711 tons per acre 
is not a good yield, though it exceeds the national 
average for that year by about 1 ton. Despite this, 
the average net profit shown in the investigation 
was £4:4:1 per acre, or 10*. lOJd. per ton. Of this 
net profit, by far the larger part, £3 : 18 : 7}, is repre¬ 
sented by credits to the crop for tops, residual value 
of manures, and extra cultivations, and in this light 
the crop appears as one which enables the arable 
fanner to get his expensive cleaning shift for nothing, 
rather than as one which brings a large cash supple¬ 
ment to his bank account. The main factor in de¬ 
ciding the cost per ton of washed beet on the various 
holdings involved has been, of course, the yield per 
acre, and the first result of this investigation is to 
point to the need for higher average yields if sugar 
beet is to flourish as a real cash crop, and not to 
languish as a cleaning crop rather less expensive 
than swedes or mangolds. 

The design of the investigation has allowed for 
the examination of a number of the steps taken by 
growers in producing the crop, and some figures are 
produced which throw a new and sometimes surprising 
light on the value of such things as farmyard manure, 
subsoiling, rates of seeding, and field spacing. These 
figures, while they cannot be considered as the basis 
for final dicta, are of real interest to growers of the 
crop. 

It is satisfactory to know that the investigation is 
being continued in the present year, and that there 
will be a second set of results to test and add value 
to those already published. C. H. 


Salmon Disease. 


T^URUNCULOSIS, an epizootic disease causing 
•*- considerable mortality among salmon and 
trout from time to timo, has only recently spread 
into Scotland' and the north of England, though it 
was known in central Europe so long ago as 1894. 
It has been investigated independently in Great 
Britain by Dr. F. H. A. Clayton (Rep. Dove Marine 
Lab., New Series, 16, p. 49; 1927) and Miss Isabel 
J. F. Williamson (Fishery Board for Scotland, Salmon 
Fisheries, No. 5, 1928. H.M. Stationery Office, 1*. 3d. 
net.) 

Miss Williamson finds that the characteristic 
superficial lesions (‘furuncles’) are areas of sub¬ 
cutaneous necrosis, not comparable to the pus-pro- 
ducing lesions of warm-blooded vertebrates. Both 
authors obtained similar results by inoculation of 
experimental animals, such as brown trout, salmon 
and sea-trout smolts, blenny and plaice (Clayton), 
frogs, trout, and other fishes (Williamson). Inocula¬ 
tion through the open mouth and direct application 
of the culture to scarified areas of skin proved patho¬ 
genic to trout and other species, which died m one 
to four weeks, and t he causative bacillus, B. sabnoni - 
cida Emmerlich and Weibel, was recovered from the 
heart-blood. Characteristic symptoms were observed, 
including the, furuncles and the loss of orientation 
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shortly before death (Williamson). Infection of the 
water was longer in taking effect. Both authors 
infected salt-water fish, and whereas Miss Williamson 
recovered B. salmonicida in a' Zoarces which died 
from other causes. Dr, Clayton found the disease 
lethal to the same fish. 

Dr. Clayton makes an important contribution to 
the subject by his discovery that one of two codling, 
internally inoculated, harboured the bacillus for 
at least a month in perfect health, and points out 
that an immune or partially immune sea-going 
salmon might act as a carrier, and introduce the 
disease into other rivers, since it is now known that 
the salmon does not always return to its native river 
to spawn. In culture the organism appears to be 
less viable in salt than in fresh water, and Miss 
Williamson’s experiments with polluted natural 
waters from various sources have failed to reveal 
any connexion between these conditions and the 
spread of the diseased Her view is shared by Dr. 
Clayton, and both point out its common occurrence 
in rivers like the Coquet and upper tributaries of 
the Tay, where there could be no question of pollution. 
That furunculosis is spread by immune individuals 
or 4 carriers 1 seems to be the most probable 
explanation. 
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Examinations and Ability. 


TN on examination in any school subject, the maxi* 
mum mark being 100, different distributions of 
the candidates among the hundred-and-one possible 
marks or percentiles are possible ; different distribu¬ 
tions are in fact found to result from two examina¬ 
tions of the same pupils in the same subject. The 
. views expressed by Mr. B. C. Wallis in a privately 
printed pamphlet, “ Mass Methods of Examining 
Children, a copy of which has reached us, may be 
stated as three propositions, of which the first two 
are : (1) an examination mark is not in general a 
measure of the ability of the candidate, but merely a 
symbol by means of which the candidate’s rank in 
order of merit can be determined; (2) in order to 
obtain a mark that is a measure of the candidate’s 
ability the examiner’s marks must be adjusted to an 
appropriate standard distribution, the same for all 
cases. 

Mr. Wallis reasons the matter cogently and with 
many illustrations of the effects of different dis¬ 
tributions. He has in mind one of the school certi¬ 
ficate examinations. If the one in question is thav 
in which the percentage of passes varies throughout 
the range between 30 and 40, his oomplaint is 
thoroughly justified. When an examination deals 
with thousands of candidates, the constancy of the 
average candidate is assured and variation of the 
percentage of passes through such a range is inevitably 
due to variation in the standard of the questions and 
of the valuing. 

Mr. Wallis s third proposition is that the standard 
distribution to which every examiner’s marks are to 
be adjusted is the straight line distribution, on which 
there are the same number of candidates at every 


Potential Gradient 

I N June 1926, M. P. Idrac published in the Comptes 
rendu# of the Paris Academy of Sciences a short 
description of the apparatus which had been devised 
for recording potential gradient at great heights and 
gave some account of the results which had been 
obtained. 

Further details are now available in a paper 
which has been published by the Office National 
M6t6orologique de France, The system adopted was 
invented* by M. l’Abb6 P. Lejay, and depends on the 
use of a valve with four electrodes. 

The whole apparatus is very compact. A balloon 
two metres in diameter can carry up the electrograph 
as well as a barothermograph. In practice two smaller 
balloons tied together are used instead of one large 
one. The apparatus hangs about twelve metres below 
the balloon, and there are at different levels two 
fuses, one of which is connected to the filament, the 
other to the grid of the valve. The difference of 
potential between these fuses determines the strength 
of thaourrent flowing through the valve. This current 
passes through a recording milliammeter, the readings 
of which can be interpreted as giving the potential 
gradient. To allow for recording negative potential 
gradient, considerable grid bias is neoessary, but 
to save weight the grid bias battery is frequently 
dispensed with and some of the records fail where 
they should show negative gradients. Between May 
1926 and the end of 1927 there were 60 ascents, of 
which 44 have given useful results. These are all set 
out diagrammed cally in the paper. The fluctuations 
in potential gradient in the various cases are remark- 
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percentile. The only alternative with which he com¬ 
pares the straight line distribution is the cocked-hat 
distribution. The cocked-hat distribution, however, 
goes to infinity in both directions, and is unsuitable 
For a phenomenon that stops abruptly at both *euds 
like examination marks. Suitable distribution curves 
for such phenomena are well known and may be found 
in Palin Elderton’s “ Frequency Curves.” One type 
is the straight line; in another type the candidates 
are bunched at the two ends or at one end; in a third 
type they arc bunched somewhere about the middle. 

Mr, Wallis says truly that it has never been proved 
that marks on the cocked-hat distribution are measures 
of ability. It is equally true that it has never been 
proved that marks on the straight line distribution 
are measures of ability. The matter cannot be put 
to the test directly until precise information is avail¬ 
able as to what the school aims at doing and as to 
what the examination aims at testing. But many 
investigations have been carried out in the Galton 
Eugenics Laboratory on physical, intellectual, and 
temperamental qualities, anti the distribution is found 
in general to be bunched about the middle. Moreover, 
every examiner does his imperfect best to make his 
marks measure ability, and it can scarcely be a mere 
coincidence that in statistics kept for half a century 
the distributions have, with the rarest exceptions, been 
found to bunch about the middle. 

Accordingly, while in complete agreement with Mr, 
Wallis in the view that examination marks ought to 
be adjusted to a chosen standard distribution, we are 
of opinion that a distribution bunched somewhat at 
the middle will furnish a truer measure of ability than 
the straight line distribution. 


at Great Heights. 

able, but some good records were obtained both for 
the ascent and the descent of the balloon, and the 
agreement in the curves inspires confidence in the 
system. 

With so much variation from day to day it is 
not surprising that the averages given for the three 
groups, ascents made by night, in the morning, and 
in the afternoon are not very smooth. According to 
the averages for the afternoon, the potential gradient 
over Trappes at a height of 2 km. is 43 volts per metre. 
The gradient falls off to 11 volts per metre at 5 km., 
but at 7 km. it is 26 volts per metre, and at 9 km. it 
is 30 volts per metre. There is a sudden drop, pre¬ 
sumably on entering the stratosphere, to 2 volts per 
metre, another rise begins at 12 J km. and a maximum 
of 16 volts per metre ocours at 14 km. The diminution 
to practically zero gradient at 20 km. seems to be 
based on one record only. If we may interpret the 
observations in the light of Coulomb’s Law it appears 
that in the afternoon the air is positively charged 
up to 6 km., negatively charged between 6 km. mid 
9 km. There is a considerable positive charge 
just below the stratosphere. The stratification by 
night and in the morning is found to be somewhat 
simpler. 

As M, Idrac emphasises, more observations are re- 

? uired before trustworthy generalisation can be made. 

b is to be hoped that the new lino of research will be 
followed up in many parts of the world. It is only 
by learning about the conditions ■ in the upper air 
that we can consolidate our knowledge of the processes 
of atmospheric electricity. 
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The Vegetation of Kamchatka . 1 


r PHE vegetation and flora of Kamchatka are still 
very little known, and the book by V. L. 
Komarov, recently published by the Russian Academy 
of Sciences, is therefore of considerable interest. The 
flora of Kamchatka may be divided into three groups : 
(1) That of central Kamchatka, with its spruco and 
larch forests; (2) flora typical of the peninsula, for 
the greater part composod of Betula Ermani ; (3) the 
subalpino and alpine flora. The variety of species is 
limited, phanerogamous plants and filicoids together 
soarcely exceeding^ 80 species. This peculiarity is 
chiefly due to severe climate and frequent volcanic 
activity. 

The main portion of Kamchatka is stocked with 
plants of alpine and subalpine character, but the 
vegetation of the plains, represented by coniferous 
forosts, may l>e found around the valley of Kamchatka 
River. Larch groves consisting of Larix dahurica 
Turez. are replaced by forests of Picm ajanenaia 
Fischer. The larch attains its maximum growth in 
the driest parts of river alluviums. The spruce of 
Ajan prefers mountain slopes, and is frequently inter¬ 
spersed with aspen and white birch ; its boundaries 
are not known. The larch emerges from the valley 
in three places only, namely, at Kronotzk Lake, in 
the region of the lower course of the Kamchatka 
River, and near the foot of Glavny Khrebet. Pojmlus 
trermda L. is found with the above-mentioned species, 
but its distribution is strictly confined to the central 
region. Erman birch composes the rest of the Kam¬ 
chatka forests. It grows on the borders of forests 
near the river of Throe Sisters and spreads as far as 
the Isle of Koraginsk. 

The wide-spreading crowns of the birches prevent 
them from growing qlose together, leaving sufficient 
room for development of a dense carpet of herbaceous 

S lants. The normal growth of Erman birch is impeded 
y heavy snowfalls. It avoids alluvial soils, and is 
invariably found near the sea-shores, where it suffers 
from wind, frequently forming impassable thickets. 
The white birch, similar to the Japanese variety 
(Betula japonica Sieb. var. kamtachatica (Rgl.) tt. 
Wiucl.), grows in alluvial soils and is an integral item 
of mixed coniferous forests. 

The subordinate part of the Kamchatka forests 
consists of the bird-cherry, the sorb, the hawthorn 
(Crataegus chloroaarca Max.), while the riverside forests 
are composed of AInus hirsuta Turez., Pojmlus ana- 
veolens Fisch., Salix macrolepis Turez., S. aachalinensia 
Fr. Schmidt, and S, Gmelini Pall. 

Shrubby brushes are also widely distributed in 
Kamchatka. The first place among them is occupied 
by alder plots (Alnua fruticosa Rupr. var, Kamtdchatica 
Rgl.). Its branches are usually pressed to the ground, 
forming densely interlaced thickets. Pinna pumila 
Rgl. occupies the second place. It grows in the same 
manner as the alder, attaining the height of 6 metres 
in the forests, and decreasing to 1 metre on mountain 
ridgoH. The third place is occupied by Sorbus samJbrici- 


1 “ Flora VriiJnsul* Kamchatka.” By V. I,. Komarov. 
1$ jdfttea. (Leningrad: Academy of Hclencm, 1927.) 


Fp. 380 + 


folia Roem., which forms close walls and attains its 
maximum height at the upper border of the mountain 
forests. Spiraea Solid folia L. and Rom amblyotis 
Cam, are frequently found in large river valleys. 

The following shrubs are found growing in groups i 
(1) Lonioera ccerulea edulis Turez., (2) Spircm betuti- 
folia Pall., and S. media Schmidt, (3) Saltx fuacescens, 
S, oblongifolia , S. Pallaaii Anderss., (4) Lotiicera 
chamisaoi Bge., (5) and, more rarely, Daphne hamt- 
schatica Max. Dwarf forms of willow are encountered 
in the Alpine region ; amongst them are S . berberifolia 
Pall., S. ardica Pall., S. chamisaonis Andrss,, S. cuneata 
Turez., and S. reticulata L. var. orbicularis Andrss, 

The herbaceous plants Filipendula, Heracleum dulce 
Fisch., Senecio palmatua Pali., and XJrtica anguatdfolia 
Fisch. develop fully, reaching great heights in the 
vicinity of river banks. Angelica ursi.na Max. is 
found on dry meadows. The Galamagroatis Langs - 
dorffii Trim are the most developed of the gramineous 
herbs, but Spircm salicifolia L. and Car ex Lyngbyei 
are also abundant. Groups of FritiUaria kamtachat- 
censis Gawl. are found in dry meadows, and Lilium 
avenaeium Fisch. at the outskirts of forosts. 

The prevailing species of the alpine flora are the 
following t Arnica, Diapenaia, Hierochkc , Papaver , 
Alsine, Dryaa , Pedicularis , Saxifraga , Rhododendron 
kamtschaticum Pall., Phyllbdoce , Bryanthua, Loise- 
leuria jrrocmnbens Deaf., and Cawiope lycopodioidea G. 

Though from a botanical point of view Kamchatka 
may be considered as ah island, it has no sharply 
defined endemic vegetation. The flora is far from 
being unique, consisting mainly of circumpolar plants. 
Violent volcanic catastrophes and ice masses have 
displaced and deteriorated the ancient vegetation, 
which united the flora of Kamchatka with the neigh¬ 
bouring parts of America and Japan. The coniferous 
forests of the centre are the sole remains of florietic 
antiquity. After the glacial period Kamchatka was 
stocked with Arctic elements from Anadyr, or from 
shores which wore elutriated by sea currents. Plants 
migrated from the continent are found on the north¬ 
west shore, while plants carried over from Japan are 
encountered in the southern part of the peninsula. 
Scarcely more than 50 species, or 6 per cent of the 
whole flora, are typical or endemic species, which are 
peculiar to Kamchatka. About 380 species, or 50 
per cent of the whole flora, are represented by species 
bearing close affinities to European plants. There are 
only 25 species, or 3-73 per cent* which are found in 
America. These are confined to the narrow strip of 
the Bering Sea shores. The number of species indi¬ 
genous to the country is 752 : Filicimw 42, Oonifercs 5, 
Monocotyledons 240, ArchichLamidecs 291, Metachla- 
mydeas 174. The remaining 40 per cent are those 
of eastern Asia. Gypemcece and Composites occupy 
the first and the third places, respectively, among 
the largest of families. This obviously indicates the 
comparatively great marshiness of the country. 

The book contains a full list of the plants of 
Kamchatka, with keys for their determination and 
specific diagnoses. 


Triangulation of France . 1 


rpHE old triangulation of France is considered a 
having been begun in 1811 by a body of militar 
surveyors known as ‘ Ing6nimirs G6ographes/ Th 
work, however, was really a continuation of fcha 
executed by Delambre and Mechain between 1792 an 

1 Bultetin Qtodtotous, No .12 No.16, " Formulas pratiques poi 
e calcul des coor^on^ By Lleut.-0oL E, Beboi 

(Paris : S, Hermann ; 192S arid 1927.) 
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1801, when the old Arc of Meridian was measured from 
Dunkirk to Barcelona. Under Brousseaud, Bonne, 
Hossard, Levret, Perrier, and other ‘ Ingdnieurs ’ of 
the D<$pdt de la Guerre, the triangulafion was carried 
over France and linked with the surveys of Italy, 
Belgium, Britain, and Germany. The origin for lati¬ 
tudes, longitudes, and azimuth was taken at the 
Pantheon, whence geodetic latitudes and longitudes 
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Wttitoeomputed throughout the country from the sides 
and angles of the triangulation. 

Puissant, following Legendre, had derived expan¬ 
sions for working up these extended latitudes, longi¬ 
tudes, and azimuths, but unfortunately the engineers 
had limited the expansions to terms of the second 
order. The result was that the errors due to com¬ 
putation alone frequently amounted to 0*03", say 1 
metre. 

The object of the methods set out in the two 
numbers of the Bulletin Q6odieique is to bring these 
old formulas of the engineers into line with modem 
accuracy. In a preface by General Perrier it appears 
that the methods were devised at Saigon in 1905 by 
Lieut.-Col. E. Benoit. The latter has not.only modi¬ 
fied the old spheroidal factors, always tabulated, but 
has also introduced corrections to the terms last com¬ 
puted, so as to take the terms of the third order into 
the reckoning. These corrections are calculated by 
the aid of two supplementary tables, II. and III. 
The result is that the maximum error in latitudes 
below 70° is reduced to 0*002', say 2\ inches, even 
when the side of the triangulation is 60 miles in 
length. 

In Bulletin No. 12 the methods of derivation of the 
formulae are described and the spheroidal factors are 
tabulated for every 10 sexagesimal minutes of the 
quadrant. In No.'16 the same factors are shown on 
the centesimal system, the tigure of the earth em¬ 
ployed being that of Hayford. The author is to be 
congratulated on the success of his accomplishment ; 
the formulae now rank with others of modem times. 

G. T. MeO. 


University and Educational Intelligence. 

London. —The Rhodes Trustees have made a dona¬ 
tion of £5000 to the fund which Mr. P. C. Goodonough 
is raising in order to build a Hall of Residence for 
Overseas and British Students at the University, 
and have provisionally undertaken to set aside a 
sum of £5000 towards the building of a Students’ 
Union. 

The following doctorates have been conferred : 
D.Sc. in medical statistics on Mr. Major Greenwood, 
University professor of epidemiology and vital 
statistics, for a thesis entitled “ Laws of Mortality 
from the Biological Point of View ” ; D.Sc. (engin¬ 
eering) on Mr. J. N. Long (Imperial College, City and 
Guilds College) for a thesis entitled “ Heat Transmis¬ 
sion : A Senes of Investigations into the Phenomenon 
of Heat Flow in an Air Stream, in relation to some of 
its Industrial Applications.” 

- Prof. L. N. G. Filon has been appointed for a period 
of five years to be Director of the university Observa¬ 
tory, and Mr. C. C. L. Gregory to be Wilson observer 
at the Observatory. 


We have received from the Rhodes Trust a copy of 
a statement for the academic year 1927-28 regarding 
the Rhodes scholarships. The number of scholars 
regularly resident at Oxford during the year was 187, 
namely, 94 from the British Empire and 93 from the 
United States of America, Natural science and medi - 
cine claimed 43 of them, mathematics 7, and economics 
7. Among distinctions won by former Rhodes scholars, 
mention is made of the following appointments : J. J, 
Tigert (Tennessee), lately United States Commissioner 
of Education, to be president of the University of 
Florida; S. K. Hombeck (Colorado) to be Chief of 
the Division of Far Eastern Affairs in the Department 
of State, Washington ; and P* H. Rogers (New South 
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Wales) to be a Justice of the Supreme Court of New 
South Wales. Thirty-one of the Rhodes scholars 
represented Oxford against Cambridge in athletic con¬ 
tests, and three represented their Dominions at the 
Olympic games. Of 37 books known to have been 
ublished during the year by Rhodes scholars, twenty - 
ve were published in the United States, eleven in the 
British Empire, ami one in Germany. Only three 
were on scientific subjects. 

Science teaching in rural secondary schools in 
America is criticised by the professor of rural educa¬ 
tion, Cornell University, in an article published in the 
September number of School Liftyjjton. official organ of 
the United States Bureau of Education. Teachers 
have, in general, been too intent upon “ drill in dry 
facts and principles of a formal science which creates 
no enthusiasms and whioh should follow an interest¬ 
ing initiation.” There has been a general disregard 
of the connexions between the soienco studied and the 
economic, social, ©sthetic, and other aspects of rural 
life, the courses of study and text-books having been 
planned and written largely from the point of view 
of the city and its institutions. In the same number 
of School Life another aspect of science teaching is 
discussed in an article on “ Social Hygieno Work by 
the Parent Teacher Associations.” The value of the 
study of biology lias lately been emphasised by the 
National Congress of Parents and Teachers and Ameri¬ 
can Social Hygiene Association. These bodies are 
actively engaged in promoting the systematic in¬ 
struction of children in the facts of human reproduc¬ 
tion, and a pamphlet has just been issued by them in 
which these facts are presented in such a way as to 
help parents to take their proper share in this task, 
for which, moreover, parent-teacher study groups are 
organised for reading and monthly discussions on sqoh 
topics as “ The Way Life Begins,” “ Sox and Social 
Health,” etc. 

Speaking of “Science, Industry, and Humanism,” 
in the Taylorian Lecture, 1928 (Oxford: Clarendon 
Press, 1928), Dr, Abraham Flexner enlarged upon the 
peculiar function of humanism as the assessor of 
values. Science and industry have in the past two 
hundred years transformed the face of the civilised 
world and profoundly modified human conceptions 
of the past, present, and future, but neither science 
nor industry, as such, is concerned to consider in 
respect of any of its doings, whether it makes for 
the weal or the woe of mankind. It is for the 
humanist to elaborate a rational system of values 
appropriate to the conditions not only of past ages 
but also of to-day and to-morrow, and thus to influence 
the direction of human development; and in pro¬ 
portion to the magnitude of the changes wrought by 
science and industry is humanism’s burden heavy. 
Science lias vastly enlarged the scope of human know¬ 
ledge, human effort, human thought, human imagina¬ 
tion : it has given wings to the human spirit. But it 
ministers also with absolute impartiality to the worst 
that is within us. Humanism must, it is true, use 
scientific method in procuring data, in generalising mid 
in interpreting, and in the last century the scientific 
side of humanistic studies has been strongly empha¬ 
sised* but the attitude of detachment and indifference 
proper and necessary to science, must give place in 
the humanist to the attempt to see things in perspec¬ 
tive, to measure, albeit tentatively, the works and 
doings of the human spirit, scientific, practical, and 
humanistic as well. The humanist is the custodian 
of the human ideals evolved through the ages, and he 
falls to rise to the height of his opportunity if he 
shrinks from attempting to appreciate the situation 
of the world of to-day. 
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Calendar of Customs and Festivals. 

Addenda. December 24 . 

A rite practised on Christmas Eve as well as on 
New Yearns Eve in many parts of Great Britain, but 
especially in the south and west, was that of wassailing 
the fruit trees. A bowl of cider and a cake from the 
ritual meal of Christmas Eve or New Year’s Eve was 
taken to the orchard ; the cake was plaoed on a 
branch of the tree and the cider poured over the trunk, 
This ensured the fertility of the tree in the coming 
year. In Sussex a doggerel set of verses—the relic of 
a charm—was sometimes said as the cider was poured 
out, while the line, 44 Give earth and she’ll not fail,” 
which occurs in the Hampshire song, clearly shows 
the intention of the rite. 

An interesting example of a blending of pagan and 
Christian is seen in the Cornish belief that on Christ¬ 
mas Eve the 4 little people ’ (fairies) gathered at the 
bottom of a mine and celebrated a midnight mass. 

December 25. 

On Christmas Day a branch of the flowering thorn 
at Glastonbury was brought to London for presenta¬ 
tion to the king and queen. This thorn was the staff 
of Joseph of Arirnathea, who, on arriving at Glaston¬ 
bury, thrust it into the ground on Dec. 25, when 
straightway it budded, bloomed, and withered. Hence¬ 
forth on every Christmas Day it burst into bloom. 

Owing to the change in the calendar, some confusion 
arose in the popular mind as to the date on which 
the festival of Christmas should he celebrated. This 
is still seen in the observation of Old Christmas Day 
on Jan. 6. In Yorkshire, to solve the difficulty, it was 
customary to listen at the hives of bees, as they began 
to buzz at the very hour on which Christ was born. 

December 31/ * 

New Year’s Eve. —A number of customs practised 
on Christmas Eve also appear on New Year’s Eve. 
Such is the custom of 4 wassailing,’ when children or 
sometimes young girls go from house to house carrying 
a wassail bowl decked with ribbons and evergreens, 
which they offer to the inmates, as they sing a wassail 
song. Sometimes the wassail bowl was celebrated in 
the household, when the head of the family prepared 
a bowl of spiced ale from which he drank the health 
of the family and then passed it to each member, who 
did likewise. In Derbyshire this was combined with 
a form of divination. A cold posset was brewed of 
milk, ale, currants, eggs, and spice, in which was placed 
the wedding, rftig of the host-ess. Each one present 
ladled up the posset. The one fortunate enough to 
4 catch ’ the ring would marry within the year. 


Hogmanay. —In Scotland it was customary on the 
last day of the year, known as Hogmanay, for children 
to go from door to door to receive gifts. In remoter 
parts a sheet was worn, doubled up in front to servo 
as a pocket in which the doles of oaten bread were 
placed. On coining to each door the children cried 
* Hogmanay,’ and sometimes a hogmanay song was 


sung. 

iSw 


fie derivation and meaning of the word hogmanay 
is ianoetfcain. It is recorded that it was an ancient 
custom in Franconia for the youth of both sexes to 
go about for tWo or three days before Christmas sing¬ 
ing carols and wishing a happy New Year, for which 
they received gift# of pears, apples, nuts, and money. 
It haa therefore been suggested that the name of the 
similar practice in flootland and the north of England 
has been derived from a French greeting to the mistle¬ 
toe, An guy Van neuf, fawflf to be traced to the Druids, 
In France onJNew Ya»»*t ®Ve bands of young people 
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of both sexes roamed the country in fantastic d$ass» 
collecting money for “ the lady in the straw, 0 ussier 
a leader Known as Rollet Foilet. As they disturbed 
the vigils they were forbidden to visit the rhiirnlwn 
in 1508, and were finally suppressed owing to tlieir 
disorderly conduct in 1068. Their cry, Au gut vmyp 
iirS liri maitU du 6 lane it point du bit, has heap 
suggested as the origin of the Soottish * ( Hogmanay 
trololay, gi’ us o’ your white bread and none or 
your grey. 0 More learned derivations from the 
Greek and Hebrew are even less convincing. 

Apart from the derivation of its name, the meaning 
of the custom is clear. It is one of the communed 
processional customs in which the gift ensures pro* 
sperity to the donor, similar to the wassail and the 
8t. Stephen’s day procession of the wren. In the 
Highlands the Hogmanay custom included a sacri¬ 
ficial victim. A man was dressed in the hide of a 
bull, and was attended by young men, each armed 
with a staff on which was a piece of raw hide. They 
ran three times round each house in the direction of 
the sun, the young men beating the hide of the bull, 
and at the same time striking Hie walls of the house. 
This ensured the incidence of good luck. When they 
entered the house they uttered a blessing on it, and 
then singeing the piece of raw hide attached to their 
staves in the fire, they held it under the nose of each 
individual and each animal in the house, this ensuring 
freedom from misfortune, disease, and witchcraft. 

In addition to the hogmanay, guisarto —boys with 
blackened faceB and in fantastic dress—performed 
plays, similar to the English mumming plays, in¬ 
cluding a combat and the death and resuscitation of 
a principal character. This custom was suppressed 
by the influence of the Scottish church. 

In the north of Ireland, children ensured good luck 
by going round and throwing twisted wisps of straw 
in at each door, a custom which may be connected 
with St. Brigid. 

Fire Customs. —At Biggar, in Lanarkshire, the old 
year was 4 burnt out,’ The day was spent in collecting 
brushwood and other combustible materials, which 
were lighted at the 4 cross ’ at nine o’clock at night. 
Fires were also lighted on the adjacent hills. Every¬ 
one present threw some additional material on the 
flames when the fire had been lighted. The fire was 
made big enough to last until New Year’s morning, 
so that anyone whose domestic fire had gone out 
could relight it from the embers, as no one would 
give a light for a fire on New Year’s Day for fear of 
bad luck. 

An even more interesting custom was that of the 
‘ olavie 1 at Burghead, on the Moray Firth, when & 
fire of tar and wood was made in a barrel fitted on 
to a stone pole. It was first lit on the shore, and 
then, when burning freely, was carried around the 
bounds of the town. At one time all the fishing-boats 
were visited. The ‘ olavie * was then carried to an 
artificial eminence on a promontory and placed in a 
hollow in the centre of a pile of stones. After a few 
minutes the 4 olavie ’ was out down and the burning 
embers scattered among the crowd, who snatched 
them up and carried them home as a protection against 
witchcraft. With this last act may be compared the 
custom of preserving a part of the Yule log as a good- 
luck charm. 

In the Isle of Man it was customary for the house¬ 
wife to rake the ashes of the fire smoothly over the 
floor of the kitchen before retiring. If in the morning 
the ashes showed the footstep of a fairy pointing 
towards the door, it portended a death, but if the 
heel was in that direction, it betokened an addition 
to the family. r * 
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Societies and Academies. 

Dublin, 

Royal Dublin Society, Nov. 20.—L. B, Smyth : On 
the structure of PalceaciB. Study of the coral Palceacift 
cuoinoide# sp. nov. (previously recorded as P. obtusa 
Meek and Wort-hen) from the lower carboniferous 
rocks of Hook Head, Co. Wexford, revealed the 
presence of several features not hitherto observed. 
The young coral attached itself to a shell fragment, 
or other foreign body. A tissue of unique structure 
covers the outside of the colony. This tissue, as it 
increased in thickness by addition to its outer surface, 
gradually extended over the supporting object, finally 
enveloping it completely. A complex canal system 
is present.— H. M. Fitzpatrick: Conifer® : keys to 
the genera and species, with economic notes. A 
detailed study has boon made of the foliage characters 
of Conifers, and an identification key based on the 
external features and arrangement of the leaves, buds, 
and branchlets constructed. — J. Reilly and D. 
Me Sweeney : William Higgins : A pioneer of the 
atomic theory. An account was given of the life of 
the Irish chemist, W T illiam Higgins, F.R.S. (1706- 
1826), with particular reference to his work on atomic 
chemistry. Throughout a book published in 1789 he 
uses an atomic notation and anticipates many of the 
principles and details of Dalton’s theory. He was 
the first chemist to recof^nine the law of multiple 
proportions and recognised in some cases the volume 
law of Gay-Lussac. 

Leeds. 

Philosophical and Literary Society, Dec. 4.— 
S. Brodetsky : Equiangular and equilateral polygons 
in space. Given that an equilateral polygon in space 
is also equiangular, and given the angle between 
successive edges, to discover the possible forms for 
polygons of five and six edges respectively, and 
whether these forms are rigid or are capable of con¬ 
tinuous variations. The problem is considered from 
the point of view of spherical trigonometry. The 
results agree with those obtained by Wightman con¬ 
structionally.— J. R. Wilby : Gravitational fields in 
orthogonal co-ordinates. The problem is to find the 
natural geometry of a region of space-time, containing 
a distribution of matter, in the special case in which 
the space-time is a quadratic form of orthogonal 
type, and the potentials are functions of two of the 
independent variables. The problem is considered 
both for the originals and for the modified forms of 
the equations of the gravitational field.—J. Ewles : 
On the relation between luminosity and concentration 
in luminescent solid solutions. The Bmuinghaus 
formula 1 =ACe- nC is a special case of the formula 

deduced from simple assumptions in accord with 
modern views of the luminescent centre. Here C is 
the atomic concentration of the active atom in the 
transparent lattice, and n lt « 8 , etc., the number of 
positive atoms in a luminescent centre. The formula 
has been tested experimentally with the solid solution 
phosphor CaO(Bi), and found to be in excellent agree¬ 
ment with the results.—E. C. Stoner: Cosmic rays 
and a cyclic universe. The only source of energy 
compatible with the observed radiation and Jeans’s 
estimated ages of stars is the annihilation of matter. 
The interpretation of Millikan’s cosmic ray results 
depends on the absorption formula used. With that 
of Klein and Nishina the smallest absorption coefficient 
corresponds closely with the annihilation wave-length. 
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Even if it is assumed that there is an upbuilding of 
atoms, and the purely speculative possibility of 
crystallisation of radiation into electrons and protons 
is admitted, a complete cycle for the universe would 
involve other improbable processes.—Mrs. K. Lons¬ 
dale : The symmetry of naphthalene. Carbon atoms 
having two A and two H valencies can be built up 
into a naphthalene molecule which has a dentre of 
symmetry only, in agreement with X-ray investiga¬ 
tions on naphthalene. The molecule so found also 
accounts satisfactorily for the differences in the 
absorption spectra of the ten dichlornaphthalenes.— 
J Grainger : An infectious chlorosis of the dock. 
Femow, in America, has described a 1 virus disease 1 on 
Rumxx obtusifolius. Experiments have been made on 

(locks with the chlorosis found in England..A. Eccles : 

The formation of methyl sodioehloromalonate and its 
reaction with iodine, with remarks on the stability of 
halogenoethanes. Methyl Hodioehlorornalonate reacts 
with iodine solution to yield inothyl ethylenetetra- 
carboxylate, no methyl-1 : 2-diehloroethanetetracar- 
boxylate being formed. The instability of compounds 
of tne latter type, and of poly-halogeno-ethanes in 
general, is explained by an application of the supposi¬ 
tion (due to Ingold and Tngold) that the reactivity of the 
halogen atoms is determined primarily by the relative 
displaoeability of the shared electrons in the carbon- 
halogen bond.—Miss R. M. Tupper-Carey : The 
development of the hypoootyl of Helianthus Annuus 
considered hi connexion with its geo tropic curvatures. 
To account for the two opposite geotropic reactions 
of the hypocotyl of this plant, a correlation is suggested 
between the first positive gootropic curvature, induced 
by nutation, with a stage of active division in the 
vacuolating cells behind the apical mcristem ; and 
between the negative geotropic reaction, which follows 
slightly later in the same organ, with a region where 
cell extension only is in progress. 

Pabih. 

Academy of Sciences, Nov. 26.—E. Bataillon and 
Tchou-Su : The anastral mitoses of activation.— 
Auguste Lumidre was elected a Corre&pondant for the 
Section of Medicine and Surgery.—G. Cerf: The 
elimination of the constants and the singular solutions 
of a class of Monge’s equations. -H. Roussilhe : The 
complete solution of the problem of the map in space. 

R. Audubert and Mile, M. Quintin : The study of 
imperfect contacts in continuous currents. The con¬ 
tact silicon-carbon, as well as detectors of the silver 
sulphide and lead sulphide type, present character¬ 
istics composed of two parabolic branches. By its 
stability and reversibility, it has been proved to be 
especially simple for the study of the phenomenon of 
rectification.—-Pierre Lacroute : The spark spectrum 
of sulphur, S II, in the Schumann region.— Paul 
Soleillet: The polarisation of the light emitted during 
fluorescenoe.—R. Dubrisay and Astier : Kaolin sus¬ 
pensions, Experiments on the relations between the 
velocity of sedimentation of kaolin suspensions and 
the pH of the liquid.—A. Smits : The allotropic modi¬ 
fications of phosphorus! Remarks on a recent com¬ 
munication by Nicolataff on the same subject. The 
author does not admit that the curves given by 
Nicolaieff prove a fourth allotropic modification of 
phosphorus.—A. Travers and Malaprade : Attempts 
at the isolation of new fiuoborateH. Boric acid and 
potassium hydrogenfluoridereact in cold, concentrated 
aqueous solutions, giving orystalH which on analysis 
prove to have the ratio B/K ^ 1 and K/K = 3.—Georges 
Brus and G. Peyresblauques : The o/.onide of nopinene. 
The ozonide C i0 H„O s was isolated as a colourless 
visoOua oil, and this, on prolonged boding with 
6 per eent potash solution, gave hydrogen peroxide. 
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formaldehyde, and nopinone, C 9 H 14 0, The yield of 
nopinone is good, more than 50 per cent.—Raymond 
Ciry : The structure of the southern edge of the 
primary massif of the Asturias.— P. Fallot and 
R. Bataller : Geological observations on the region of 
Velez-Rubio (Prov. of Alnieria).—Ldon Moret : The 
post-Heroynian stratigraphy of tho southorn slope of 
the High-Atlas in Glaoua (Morocco).—J. Thoulet: Deep 
submarine volcanoes and the double oceanic circulation. 
There exists in the ocean a double circulation between 
the upper and lower zones, one of solar origin and the 
other of internal volcanic origin, and the chemical and 
physical homogeneity of the sea water is caused by- 
this double circulation.— R. Combes : The influence of 
traumatisms on the migration of substances in plants. 
In a recent. Communication tho Sachs’ method has 
been proved to be untrustworthy, due to the removal 
of portions of the leaf, and the effects of this trauma¬ 
tism on the exchanges of material between the organs. 

- P. Gavaudan : The presence of a parasitic fungus in 
the antheridia of Alar chan tia polymorphn and its 
action upon garnetogenesis.— Aug. Chevalier : The 
origin of the Brazilian campos and the r61e of Irnj>erata 
in the substitution of prairios for tropical forests.— 
R. Lericheand R. Fontaine : The existence in Vieussens 
ring of fibres sensitive to pressure effects. The im¬ 
portance of this for the surgical treatment of angina 
pectoris.—Jean Said man and Roger Cohen : The 
properties of rays of wave-length 4-H A. Clinical ex¬ 
periments show a marked difference between tho 
action of rays of 6-8 A. and filtered rays of about 4 A. 
The effects of the latter resemble those produced by 
ordinary X-rays.-- -L. Mercier : The polymorphism of 
the male (poeoilandry) in Cynomyia mortuorum. Its 
signification.—P. Bunau-Varilla : Verdunisation in 
tho contest against yellow fever. The application of 
the same prophylactic measures in the Gulf of Mexico 
and in western Africa have given different results : 
in tho former there is an almost complete disappear¬ 
ance of the infection, whilst in tho latter recurrence 
is frequent. The author gives reasons for supposing 
that the superiority of the American results is due to 
the chlorine treatment of the drinking water. Mme. 
Phisalix : Vaccination against viper poison and ex¬ 
perimental rabies by virus-venom mixtures with the 
virus in excess. 

Prague. 

Czech (Bohemian) Academy of Arts and Sciences 
(2nd class, Natural Sciences and Medicine), Nov. 23. 
—Zd. Frankenberger : A study on spermatogenesis 

of reptiles (Part 2)..E. VotoSek and F. Valentin : 

Rhamnoeonvolvulic acid. Separated from k resina 
jrtlapai e rad ice ponderosa’ by the action of baryta, 
the new well-defined, crystalline glycosidic acid, 
( ' 63 ^w°ii 3 yields on hydrolysis, with 10 per cent 
sulphuric acid, 1 mol of a di-hydroxy pal mi tic acid, 
4 inols of d-glucose and 2 mols of i-rhamnose.— 
R. Lukes : Some derivatives of laovulic acid. A new 
method of preparation of fatty acids.—R. LukeS and 
V. Prelog : Aryl-substituted amines of Isevulie acid. 
The synthesis of some hydropyrrolic derivatives from 
p-dibromo ben zone treated with Grignard’s reagent, 
A contribution to the refracto-chemistry of lactones, 
— V. Pesejpil : Resonance spectra and the Raman 
effect. The * resonance ’ spectra of iodine and sodium 
vapour verify the author’s assumption that in fiuores- 
cence and phosphorescence an effect analogous to 
Raman’s is exhibited by an infra-red absorption band 
of iodine at 45*fkMS>5*ftO u and one of sodium at 
64*9-75*0 m.*—K. Zavadsky : The statocysts of Am- 
phinoda.—Fr. N^mejc : Some interesting discoveries 
of fossil plants from carboniferous basins of middle 
Bohemia.—K. Cf)p : Contributions to the anatomy 
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and morphology of respiratory organs of some 
MarchantiacecB.— J. Mirovsfc# : Results of statistical 
methods on the variability of two species of Closteriwn, 

Rome. 

Royal National Academy of the Llncei, June 17.— 

G. Armellini: Variations in the diameter of the sun 
from 1901 to 1911, according to observations at the 
Royal Campidoglio Observatory. The horizontal 
radius of the aim lias shown a regular increase from a 
minimum of 960-70* in 1897 to a maximum of 981 *88* 
in 1908, after which it diminished, regularly except 
for the year 1910, to 961*67* in 1911.—L. Lombardi: 
Measurement of the local dissipations of energy in a 
circumscribed part of the magnetic circuit.—A. Angeli 
and R, Poggi: The mobility of certain halogen atoms. 
The facl that aromatic compounds of the form 
CHjO • C 8 H 4 * CHjCl and the analogous aliphatic 
compounds CH 8 0 * CH 2 C1 readily lose the halogen as 
hydrogen chloride when treated with water or alcohol, 
is attributed to the linking of the halogen to the 
alkoxyl residue to give an oxonium derivative. The 
spontaneous loss of methyl chloride by chlorotrianisyl- 
methane, with production of an amorphous sub¬ 
stance, finds a parallel in the behaviour of the com¬ 
pound CH,0 • C 8 H 4 • CHgOl, which similarly yields a 
complex substance having the characters of synthetic 
resins. The formula of hydrated formaldehyde, 
OH ■ CHg ■ OH, which exhibits a marked tendency 
to polymerisation, is analogous to that of salicyl 
alcohol, which readily forms resinous compounds.— 
N. Parravano and G Malquori : Thermal decomposi¬ 
tion of Bayer alumina. The thermal decomposition 
of Bayer alumina, Al 2 O a , 3H 2 0, results in the forma¬ 
tion of lower hydrates, possibly A1 2 0 3 , 2H 2 0 and 
certainly Al a 0 3 , H 2 0, before the anhydrous oxide is 
reached.—P. Vinassa : Symmetrical electionyls and 
polyatomic molecules. Application of the considera¬ 
tions previously advanced in regard to monatomic 
molecules to the case of nitrogen, the halogens, and 
oxygen, which cannot have monatomic molecules, 
indicates that allotropy is confined to substances with 
other than monatomic molecules. Allotropy must, 
indeed, be regarded as due to varying peripheral 
electronic grouping in the polyatomic molecule.— 
Vladimiro Bernstein : Additions to the note on inter¬ 
polation by means of holomorphic functions in a semi- 
planc.—E. Gugino : The profile of rotating bodies the 
deformation of which is not disturbed when the bodies 
are cut into sections by planes normal to the axis.— 

H. Geppert : Progressive waves of permanent type in 
circular vessels.— N. Mouskhelichvili: The funda¬ 
mental problem of two-dimensional hydrodynamics.— 
L. Masciotti; Investigation of the thread of the micro¬ 
meter screw of the Ertel meridian of the Royal Campi- 
doglio Observatory.—A. Rostagni : Application to 
geophysical investigations of T. Levi-Civit&’s theory 
relating to the influence of a conducting screen on the 
electromagnetic field of an alternating current parallel 
to the screen.— F. Rasetti : Wave mechanics of an 
alkaline atom in the electric field (2). The theory, 
previously developed, of the perturbation due to an 
external electric field on an atom of an alkalt 1 metal, 
is applied to the case of lithium. Lack of experimental 
data prevents checking of the results attained, but 
the known order of magnitude of the dielectric con¬ 
stants of vapours of alkali metals coincides with that 
deduced.™A. Carrelli : Width of certain lines of the 
mercury spectrum. The breadths of eleven mercury 
lines, especially of the anomalous mP series, are 
considered in relation to the internal and azimuthal 
quantic numbers. —P. MiscUtelli: Separation of thor¬ 
ium from uranium by means of ether. If anhydrous 
ether and anhydrouB salts (dried at 120°) are used. 
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complete separation of uranium nitrate from thorium 
nitrm : may be effected, provided that the procedure 
is such that the ethereal solution becomes saturated 
with the uranium salt at that temperature. The 
increase in solubility of the thorium as the tempera¬ 
ture falls may be due to the formation of complex 
compounds.—G. Natta and M. Strada : Spinels of 
tervaleijt cobalt : cobaltous cobalt it e and zinc cobalt - 
ite. Zinc cobaltite, ZnCo a 0 4 , may be prepared by 
calcining a mixture of zinc and cobalt nitrates. Com¬ 
parison of the X-ray photograms of this compound 
and of cobaltous cobalt ite, Co 3 0 4 , shows that the two 
are isomorphous, both crystallising in the cubic 
systems with a lattice of the spinel type. The unit 
cells have identical dimensions, the side being 
8 *06 ± 0*005 A., and the respective calculated densities 
are 8*11 and 6*27.—P. Agostini ; Heats of formation 
of double chlorides of copper and potassium. The 
mean value obtained for the heat of solution of CuCl a , 
2KC1 is - 1 *63 Cal, and the heat of formation from the 
constituent chlorides, +4.-09 Cal. For CuCl a , KOI, 
the corresponding values are +2*181 Cal. and +4*69 
Cal.—F. De Carli: Heats of formation and hydration 
of cobalt potassium carbonate and copper sodium 
carbonate. The following results have been obtained : 
K 2 C0 8 +CoCO 3 -K 3 CO 3 , CoC0 3 +6*76 Cal.; K 8 CO a , 
CoCO # +4H«0 =* a C0 8 , CoC0 3 , 4H a O + 11*37 Cal. ; 
Na a C0 3 + CuCO a - Na a CO s , CuCO. i 10*33 Cal. ; 
NagCOg, CuCO s -i 3H 2 0 -Na a CO a , CuCO,. 3H a O + 
9*296 Cal.—S. Berlingozzi : Derivatives of d l -aspara¬ 
gine.—A. Ferrari anti A, Baroni : Importance of 
crystalline form in the formation of solid solutions. 
(2) Thermal analysis of the anhydrous system 
LiCl -CdOljj. Thermal analysis of this system reveals 
the existence of the compound 30d01 a , 4LiCl, melting 
at 622° and confirms that of 3 CdCI c , 2LiCl, melting' 
at 616°. Complete miscibility in the solid state exists 
between these compounds and the pure chlorides.— 
N. A. Barbieri: Physiological culture,—A. Quilico 
and E. Fleischner : Hulphonic derivatives of unsatur- 
ated compounds. The use of aminosulphonic acid as 
a suiphonating agent has been applied to the prepara¬ 
tion of sulphonic derivatives of styrene, anethole, 
isosafrole, and isoapiole.—L. Scremin : Variations in 
the ionic equilibrium as factors in pharmacological 
action. Widely varying proportions of calcium 
chloride are necessary to inhibit the action of different 
convulsant drugs, pyramidone being highly sensitive 
to this salt,—O. M. Olivo and E. Slavich : Frequency 
of mitosis in the embryonal heart of the chicken in 
various stages of development and in cultures in vitro 
of the same material. 

Sydney. 

Unnean Society of New South Wales, Sept. 26. - 
W. ,D. Francis : Features of the vegetative anatomy 
of the Australian white beech (Gmelina Lewhhardtii). 
The anatomy of the troe is outlined. Hesperidin or 
a hesperidin-like substance, which was found in the 
branchiate and leaves, may be a secondary product of 
photosynthesis and it may be used in the construction 
of wood. Gmelinol may be a partial decoirqjosition 
product of the wood.—A Th^ry : A new buprestid 
from Australia. Description of a new species of 
Martogmitts from Victoria. The genus, now first 
recorded from Australia, is known from Chile, Brazil, 
United States, Grenada, and Transvaal.—G. H. 
Hardy : Third contribution towards a new classifica¬ 
tion of Australian AsUidaa, An account of the pro- 
thorax in the Dasypogonina*. Two new tribes are 
proposed, one left unnamed pending further informa¬ 
tion, but under it the genus Cryptopogon White is 
redefined, a second species, <7. obscitru*, being in¬ 
corporated as new, Laphriini, a tribe previously 
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formed and regarded as complex, is now divided, a 
new tribe following a group previously proposed by 
Hermann.— A. B. Walkom : Fossil plants from the 
Esk District, Q. Twenty-two species are dealt with, 
of which eight are described as new, and three others 
are recorded for the first'time from the Esk Series. 
The new species confirm previous determinations of 
the ago of the series as Upper Triassic (possibly 
Rheetic). 

Vienna. 

Academy of Sciences, Oct. 18.—W. J, MUller and 
K. Konopicki ; The theory of passivity phenomena. 
(3) The current-density time curve in the case of 
covering passivity.—R. Weiss and W. Knapp : The 
action of o-phthalyl-chloride on p-cresot-methyl-ether 
and /?-thio-eresol-methyl-cther.—A. MUller and P. 
Bleier : Reduction of cyclo-hexa-nonisoxim (a-keto- 
hexa-Tnethylene-imin).—A. Kailan and E. Leisek: 
The decomposition of persulphates in aqueous solu¬ 
tion. Coefficients were found for the decomposition 
of sodium persulphate in the presence and in the 
absence of sodium hydrogen sulphate, of sulphate, of 
nitrate, of hydroxide, of phosphates. Potassium per¬ 
sulphate decomposes more slowly than sodium per¬ 
sulphate.—R. Weiss and S. Kratz : The action of 
o-to lyl-magnesium -bromide on the dilacton of benzo- 
)henon-o-dicarboxylic acid.— C. A. Bobies: Geo- 
ogical Htudies in the Tertiary of Triesting- and 
Piesting-bay.—O. Koller : The geographical distribu¬ 
tion of fresh-water fishes in southern Europe,— H. 
Priesner .* Australian Thysarioptera. W. Frenzel : 
Nutrition and colour formation in Chloroxphnium 
(icruginoimm . This fungus, which causes the green 
rot of wood, may be grown in pure culture, starting 
from the asoospores, from infected wood, or from 
fragments of the fruit body. Growth is slow ; it 
attacks pith and rays, it penetrates vessels, it is 
aerobic, and has a wide range on the acid side of 
neutrality. Colour formation increases up to about 
26° C. The colouring matter is dissolved by phenol 
and slowly precipitated by alcohol; it is easily 
reduced to red or yellow products, easily reoxidised 
to green ; it is an indicator for alkalies.—M. Gleispach : 
The influence of vapours and gases on the fall of 
leaves and removal of other organs.—A. Paltauf: 
The staining of living cell nuclei. Erythrosin, eosin, 
and dahlia-violet gave clear positive results. The 
nuclear staining was favoured by addition of nitrates, 
also by alcohol and by ether. Cells with coloured 
nuclei can still be plasmolyeed or deplasmolysed. Rise 
of temperature promotes staining.—G. Koller and H. 
Ruppersberg: An unusual mode of preparing 2-amino- 
pyridine. By heating 2-ch loro-pyridine with pure 
pyridine.—F. Wessely and J. Mayer: Carbonyl- 
bisamino acids and their transformation, products. 
Stereometric considerations are involved.— R. Dworzak 
and A. Enenkel: The bromination of valeraldehyde. 

R. Dworzak and W. Prodinger : Studies on bromo- 
and oxy-aldehydes. (3) Preparation of crystallised 
lactic acid aldehyde and ite behaviour towards dilute 
aqueous alkalies.— H. Mache : Rutherford’s alternat¬ 
ing field method for determining the velocity of 
gaseous ions.— A. Skrabal and M. Riickert: The 
velocity of saponification of mono- ahd di-chlor- 
aoetic-acid ester.— F. Hdlzl : The alkylisation of ooto- 
cyano-tungstic acid.—O. Dischendorfer and O. Polak : 
Researches in the field of phyto-chemistry. (5) 
Allobetulin.— S. Meyer; Communication of the 
Radium Institute (No. 226). Comment on tho rela* 
tions between the atomic weights of uranium, radium, 
radium-G, and helium. 

0<2t, 25.— T. Schmid : Tho coincidence problem in 
the descriptive geometry of four-dimensioned space. 
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Official Publications Received. 

British. 

Journal of the Oh am leal Society : containing Paper* communicated to 
the Society. November. Pp. 1^4-2827-30(18 +X. (London: Gurney and 
Jackson.) 

Department of SeientlHe and Industrial Unw»aroh. Report of the Pood 
Investigation Hoard for the Year 11*27. Pp. vi + 123. (London: H.M. 
Stationery Office.) 4*. net. 

The Indian Lw AwHoeiabion for Uonearch, Bulletin No. 1 : Physical 
Properties of Shellac Solutions, Part 1, By M, Ranguswami Hnd M. 
Vonugoj«i!tut. Pp. u. (Nankum.) 

ProomllngA of the Geologist*' Association. Bditfsd bv A. K, Wells. 
VoL BU, Part 3. Pp. 223-3684-plates 18*23. (London*. Eilwtfrd Htanfonl, 
Ltd.) 6 .t. 

Commonwealth of Australia: Council fur Scientitlc ftnd Industrial 
Research. Bulletin No. 37 : Paper-Pulp and Cellulose from the Kuoalypts 
by the Sulphite Process. By L. R. Benjamin and J. L. Somerville. Pp. 84. 
Pamphlet No. 0: A Porest Product* Laboratory for Australia; JustiHca- 
tion for its Creation, Outline of its Organisation and Rough Estimate of 
Cost, By A. J. Gibson. Pp. 28. (Melbourne ; H. J. Green.) 

Journal of the Marine Biological Association of the United Kingdom- 
New Series, VoL lfl, No. 8, November, Pp. 786-071* (Plymouth.) 6s. net 

Forkhin. 

Report of the Aeronautical Research Institute, Tbkyrt Imperial Uni¬ 
versity. No. 44: On the Interference of Wind Tunnel Walls of Rect¬ 
angular Cross-Section on the Aerial juinni leal Characteristics of a Wing. 
By Kwan-tchi Terazawa. l*p. 09-HI. (Tokyo: Koseikai Publishing 
House.) 0.17 yen. 

University of California Publications in Zoology. VoL 30, No. 13 : The 
Molts of the Loggerhead Shrike, Lanina Iwim'L'Umu# Llmneus. By 
Alden H. Miller, Pp. 3WM17. 80 cents. Vol. 82, No. ] : A Distribu¬ 
tional Summation or the Ornithology of Lower California. By Joseph 
Grinnrll. Pp, 300. 8.76 dollars. (Berkeley, Calif.: University of 

California I’ress ; London ; Cambridge University Press.) 

Bergen* Museum. ArsberoLntng, 11*27-1928. Pp. 112, Bergen* 
Museums Arbok 1928. Naturvidenskapelig rekke, Hcfte 2. Pp. 62 + 49. 
(Bergen : A/S John Greigs Boktrykkeri.) 


Diary of Societies. 

SATURDAY, DkoRmbkr 29. 

Rovai. Institution of Ghkat Britain (at, Institution of Electrical 
Engineers), at .1. —A. 'Wood: Hound Waves and their Uses (II.): 
Signalling in Air ami Water, 

J \fONDA Y , Dkukmukr al. 

Uovai, Giwmiraphioal Society (at JRoUnii Hall), at 3.81V.—Madame 
Gabriel I n M. Vassal; A Journey through French Indo-Cbluu (Christmas 
Lectures to Young People) (1.). 

Brhthfi Phyoholoijk'AL Society (Education Section) (in Botanical 
Theatre, University College), at 6.30.—Dr. P. B. Bullard : The Psycho¬ 
logical Basis of the Break at Eleven Years of Age. 

TVliSDA Y , January I. 

Uovai, Institution ok Great Britain (at Institution of Electrical 
Engineers), at 3.—A. Wood ; Hound Waves and their Uses (III.) : Notes 
and Noises. 

TkTiF vision Society (at Engineers’ Club, Coventry Street), at. H,— 
J. C. Rennie : Scanning Methods used in Television. 

WEDNESDAY, January 2. 

Institution of Electrical Knoinkkrs (Wireless Section), at 6.—Capt. 
1*. P. Eckcrsley, T. L. Kckersley, and H. L. Kirke : Tim Design of 
Transmitting Aerials for Broadensting Stations. 

Institution of IIkatino Ventilating Knoineehjh (at Caxton Hall), 
at, 7. —G. Wilkinson: Economic Application of Electricity to Low 
Temperature Heating Purposes. 

Rovau Mickockhipical Society (Biological Section). 

THURSDAY, January 8, 

Royal Suuiktv ok Arts, at 8.~Capfc. Sir Arthur Clarke: Ships and 
Lighthouses (Dr. Mann Juvenile Lectures) (LI 

Royal Inntituth >n of Great Britain (at Institution of Electrical 
Engineers), at 3.—A. Wood : Sound Waves and their Uses (IV.): How 
Sounds are Analysed. 

Linnfan Society OF UiNiKiN, at 6.—C. E. Moss: A New Gonus of the 
HyUrocImrltacAito from the Zambesi.—G, 8. Carter and I*. C, Beadle: 
(n) The Fauna of Hie Swamps of the Paraguayan Chaco in Relation to 
its Environment. X. Physlco-ohemleal Conditions of the Environment; 
(6) Notes on the Habits and Development of Lepidoairrn Parana an. — 
W. A. Ouzmiiurton : The Argulidu- of the Expedition to Brazil and 
Paraguay. —R- Gurney: The Braneliiopodu of the Expedition to Brazil 
and Paraguay,—B. Mayrlck: Thu MicrolenUloptora of the Expedition 
to Brari] and Paraguay.— J. Stephenson: Tlie Oligoctueta of the Expedi¬ 
tion to Brasil and Paraguay.— H. W. Parker: The Amphibia and 
Replilin of the Expedition to Brazil and Paraguay. 

Society ok Chemical Imduwby (Bristol Section) (JnlnUy with Chemical 
Society) (in Chemical Department, Bristol University), at 7.80.—Prof. 
W. K. Carper: Some Proportion of Flame and Combustion. 

FRIDA Y, January 4, 

Royal GiwKmArBicALSoi’tieTY (at Pollan Hall), at 8.80.-Dr. H. R. Mill: 
Capt. Cook and the Great Southern Continent (Christmas Lectures to 
Young People) (It.). 
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Institution or Electrical En line bra (Meter and 1 nstrumaftt ilMttttjrtQ, 
at 7,—W. H, La was and others: Discussion on Precautions katha V*s 
of Standard Instruments. 

Institution of Mechanical Enoinekrs (Informal Meeting), ittrhitfN 
A. W. Farrer: The Engineer Salesman Abroad. 

Royal Photooraphio Society of Great Britain (Informal Meeting Of 
Pictorial Group), at 7.—Discussion on the Prints In the , Hotnnrft 
Collection. 

Junior Institution of Engineer*, at 7.80.—K. W. WRlans : The Geased 
Steam Locomotive. 

Geologists' Association (at University College), at 7.80.—Dr. K. W* 
Earle: Previous Laud Connexions In the Lesser Antilles (Lecture). 

Society of Chemical Industry (South Wales Section) (at Thomas CaM, 
Swansea).—A, Grounds: Preparation of Coal for the Market. 

SATURDA Y> January 6. 

Royal Institution of Great Britain (at Institution of Electrical 
Engineers), at 3,—A. Wood: Sound Waves and their Uses (V.): The 
Ear and Wlmt it Does. 

PUBLIC LKCTURBS. 

FRIDAY , January 4. 

Imperial College or Science, at 6.80.—Dr. R. Campbell t Mountains 
and their Origin (Swlnry Lectures). (Succeeding Lectures on Jan. 7, 9, 
11, 14, 10, 18, 21, 23, 26, 28, and 80.) 

SATURDAY, January 6. „ 

New Education Fellowship (English Section) (In Library, Central Hall, 
Westminster), at 6.80.—Sir Michael Sadler : Examinations. 


December 81 to January 6. 

Conference or Educational Ashooutionh (at University College), 

Monday, Dec. 81, at 3. —Kari of Lytton: Some Aspects of the Problem of 
Education in India (Presidential Address). 

At 6.80.—British Psychologioal Society (Education Section).—Dr. P. B. 
Ballard : The Psychological Aspect of the New School Organisation. 

Tuesday, Jan. 1, at 2.80.— Society for Experiment and Research In Educa¬ 
tion.—J. H. Whitehouse and others : Ruakln and Education, 

At 8.—School Nature Study Union.—Dr. O. Tierney: Nature’s 
Architecture. 

Wednesday, Jan. 2, at 2.30.—Royal Drawing Society.—Rev. S. A. 
McDowall and others : The Value of Drawing to the Study of Science. 

At 6.—Prof. II. G. Flmire, Miss M. D. Brock, J5. R. Thomas, A. 
Say well, and others: Joint Conference on The Influence of Examina¬ 
tions on Education. 

Friday, Jan. 4, at 11 a.m. —British Broadcasting Corporation.—Demonstra¬ 
tion of Educational Broadcasting. 

At 2.30.—Medical Officers of Schools Association,—Dr. A. A. Mumford: 
Physical Activity and Physical Training in Relation to Scholastic and 
University Progress. 

January 2 to ft. 

Science MAwrnits' Association (at Cambridge).—Prof. A. C. Seward: 
Presidential Adilress.—Prof. A H. Eddington: The Interior of a Star.— 
Prof. T. M, Lowry : The Arrest and Promotion of Chemical Change.— 
J. T. Saunders : Raising'Animals in Cultures and their Use.—Prof. E. V. 
Applet-on : Large Scale Optical Experiments.—Sir William Pope: Colour 
Photography,—Prof, J. Barcroft: Hemoglobin. 

January 8 ro ft. 

Geographical Association (at London School of Economic*). 

nur/Hlay, Jan. 8, nl 11.30 a.m,— Prof. J. SMch: GeoniorphologlOal Problems 
of the Eastern Alps. 

At ft.—Dr, P. W. Brvaw: Natural Knvironnumt related to Human 
Activity in the Corn Belt of N. America. 

At n.)6.—W. Clayton and others : Discussion on Rural School Work : 
Geography In the Rural School,—Miss E. N. Broom and others: Dis¬ 
cussion on Preparatory School Work : Outdoor Geography. --MIsa B. G. R. 
Taylor and others: Discussion on Senior and Central School Work: 
Sketch Maps: the Shorthand of Geography. 

Friday,, Jan, 4, at 10 a.m.— E. J. Orford and others: Discussion on 
Educational Re-organlsatlon. and the Teaching of Geography. 

At 11.45 A.M.—Sir II. G. Lyons: The Geographer and Uta Material 
(Presidential Address). 

At 2.80.—Prof. C. B. Fawcett: The Balance of Urban and Rural 
Populations. 

Saturday, Jan. 6, at 10.80 a.m.— Dr, Vaughan Cornish: On Linguistic 
Frontiers in Central Europe dating from Heathen Times. 

At 11.45 a.m.—H on. Secretary: Summary of the Result* of Discussions 
held on the previous days. 

January 8, 4, and 6. 

North of England Education Conference (at Heaton Secondary 
Schools, Newcastle-upon-Tyne). 

Thursday, Jon. 8, at 11,16 A.M.—The Marquess of Londonderry!: Presidential 
Address. 

At 2.4ft.—Miss E, R. Conway and others: School Books. 

FrUay, Jan . 4 , at 10 a.m.— A. R. Pldklea and others : Free Place Exam¬ 
ination* 

At 11.16 a.m.—M iss L. Jowitt and others: Soolal Activities in 
Education 

At 2.46.- A. Wataon and others: Education in Relation to Industry 
and Commerce. 

Saturday, Jan. ft, at 10 A.M.—F. A. Hoare and others: Tlie League of 
Nations aud the Schools. 
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